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Programming
Information for those who design and develop applications.

Navigational DML Programming
Navigational DML programming refers to the following items:

• Programming navigational access to an IDMS database
• Programming IDMS applications in COBOL, PL/I, and Assembler
• Testing and debugging
• Topics of interest to advanced programmers

This information is for the developer of batch applications that access a non-SQL defined IDMS database, and for the
developer of applications that execute in a DC system and may or may not access an IDMS database.

All programming examples are shown in COBOL. For specific information regarding PL/I or Assembler, see PL/I
Considerations or Assembler Considerations.

The term IDMS refers to any one of the following IDMS components:

• IDMS/DB: The database management system
• IDMS/DC: The data communications system and proprietary teleprocessing monitor
• DC/UCF: The universal communications facility for accessing IDMS database and data communications services

through another teleprocessing monitor, such as CICS
• IDMS DDS: The distributed database system

NOTE

The terms DB, DC, UCF, and DDS are used to identify the specific IDMS component only when it is important for
your understanding of the product. References to DC apply equally to UCF unless otherwise noted.

Click the PDF icon to download a PDF of the Navigational DML Programming Reference section.

The IDMS Environment
IDMS is a family of products that manage and provide access to data. At its heart is a database management system
that enables consistent, reliable, and robust data access services to applications running on diverse platforms ranging
from the desktop to the enterprise mainframe. IDMS databases can be defined and accessed as either relational
databases using SQL or as network databases using either SQL or a non-SQL Codasyl-based language referred to as
navigational DML.

IDMS is also an application server (or teleprocessing monitor) providing a run-time environment for the execution of
online application programs. These may be client or server applications communicating with a partner through a protocol
such as TCP/IP or APPC or they may interact directly with a user at a 3270 terminal. Online programs may be written in
COBOL, PL/I, Assembler, or ADS, a 4-GL language that facilitates programming in an IDMS environment.

Underpinning all of the IDMS family of products is an integrated data dictionary (IDD) that serves as the repository
for data definitions, application definitions, and IDMS system configuration parameters. Tools and compilers retrieve
information from the dictionary and in turn update it so that it becomes an actively maintained source of usage and cross-
reference information.

A number of application related products and facilities extend the core database, application, and dictionary functionality.
These include:
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• IDMS Server- a facility providing SQL access to IDMS databases from desktop and mid-range platforms
• IDMS Mapping Facility- a tool that enables the definition of 3270 screen layouts
• ADS- a 4-GL application development environment
• Culprit- a reporting and data extract tool for IDMS databases and conventional files
• OLQ- a query and reporting tool for IDMS databases

Accessing IDMS Databases
IDMS databases are accessed using a Data Manipulation Language (DML). DML is a sub-language that is imbedded
within another host language, such as COBOL or PL/I. Since the host-language compiler does not understand DML, a
program containing DML must be pre-processed using a Broadcom-supplied pre-compiler. The pre-compiler converts the
DML requests into host-language statements that result in a run-time call to IDMS.

There are two types of IDMS database environments: local mode and central version.

Local Mode

Local mode is a single-user environment providing database services to just one application. Only batch application
programs can access a database in local mode. The IDMS database manager (DBMS) executes within the same address
space as the batch application program as illustrated in the following diagram.

Central Version (CV)

Batch applications may and online applications always access IDMS databases in central version mode. A central version
environment supports concurrent access from multiple applications, controls concurrent use of resources, and provides
automatic data recovery in the event of failure. The following diagram illustrates both an online and a batch application
accessing a database through a central version that is a component of a DC/UCF system.
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Any number of local mode or central version environments may be active within an operating system at one time.

Integrated Data Dictionary
The Integrated Data Dictionary (IDD) is an IDMS database used as a repository of information by many products and
tools in the IDMS family. It contains database definitions, source code, application definitions, 3270 screen layouts, DC/
UCF system configuration parameters, and security authorizations. Compilers and tools populate the dictionary as part of
defining objects such as databases and ADS applications and extensive facilities are provided for reporting and ad hoc
querying.

When an application program containing DML requests is precompiled, the dictionary is used as a source of information
about the database being accessed. Both data descriptions and source code are copied from the dictionary into the
program. Additionally, the dictionary can be updated with usage and cross-reference information so that a record is
maintained of which objects (maps, source modules, database records, and so on) are used by which program.

There are typically two types of dictionaries within an IDMS environment: a system dictionary and an application
dictionary. A system dictionary is used to record information about IDMS systems and physical database definitions.
Application dictionaries contain logical database definitions and application-related entities such as screen layouts and
pre-defined source code. As a programmer, you will access application dictionaries to compile programs and reference
the logical description of a database. .mg// imbedding (chap2 iddmlh00)

Database Concepts
This section introduces many of the concepts associated with IDMS databases. It describes how data in the database is
organized, stored and inter-related and how that information is represented graphically through a data structure diagram.

It is important for navigational DML programmers to understand these concepts because the way in which data is
organized affects the types of navigational DML commands that can be used to access it. Furthermore, the choice of
which type of access technique is used can significantly impact an application's performance.
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Types, Occurrences, and Relationships
Learn more about the concepts of types, occurrences, and relationships in databases.

From a data modeling perspective, data can be represented as types. Relationships can exist between types. Physical
instances of a type are referred to as occurrences, and all occurrences conform to the rules specified in the type definition.

This topic describes the following database concepts:

Types and Occurrences

An IDMS database consists of physical occurrences of data whose types are defined within the logical description of the
database. Types of data are generic descriptions of occurrences of that type.

As an example of data occurrences and types, consider a file of employee information at a company called
Commonweather Corporation. The names of the employees on the file, such as John Done and June Moon, are data
occurrences. The names actually exist as characters in a disk file. The type for these data occurrences is a description
that fits all possible occurrences. In this case, for example, it might be defined as "An employee name consists of 25
alphanumeric characters. Short names shall be padded on the right with blanks. Long names shall be truncated."

To be useable by a program, the description must be specified in a standard way. For example, a COBOL program that
uses employee names might include the following description in its DATA DIVISION:

EMPL-NAME PICTURE X(25).

For IDMS databases, types are defined separately from programs. Types are part of the database definition that resides in
an application dictionary. Type definitions are copied into a program during the pre-compilation process.

Types can be singular items. A type can represent an employee name or group of items that represent a complex
type, such as an address. A type can also represent an entity such as an employee. When modeling a process or an
enterprise, entities often represent things that impact other things or are impacted by other things.

The terms that are used for these constructs differ depending on whether they appear in the definition of a relational (SQL
defined) or network (non-SQL defined) database. See the following table.

Construct Relational Term Network Term

Singular type Column Element (record element, data item, or
field)

Complex type -- Group element

Entity type Table Record type

Relationships

A relationship is a logical association between two or more entity types. For example, at Commonweather Corporation,
there are employees and departments, each of which is represented by an entity type in the database. The group of
employees that work in a given department is an example of a relationship between the department and employee entity
types. The employee that is the head of a department is another example of a relationship between these same types.

A relationship may be optional or it may be required. For example, if every employee must work in some department, the
relationship is required and it imposes a constraint on occurrences of the employee type. In an SQL defined database,
such relationships are called referential constraints; in a non-SQL defined database, such relationships are called sets.
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Records
A record occurrence (or simply a record) is the basic addressable unit of data using navigational DML. It consists of
a fixed or variable number of bytes of data subdivided into units called elements or fields. Every occurrence of a record
is described by a record type defined in a schema, the logical description of a database. All records of the same type
contain the same elements arranged in the same order.

For example, John Done's record consists of eleven items including employee ID, first name, last name, address, phone
number, status, social insurance number, start date, termination date, and birth date. June Moon's record also consists of
the same eleven items.

In COBOL, the EMPLOYEE record might be expressed as follows:

01  EMPLOYEE.

    02 EMP-ID                          PIC 9(4).

    02 EMP-NAME.

       03 EMP-FIRST-NAME               PIC X(10).

       03 EMP-LAST-NAME                PIC X(15).

    02 EMP-ADDRESS.

       03 EMP-STREET                   PIC X(20).

       03 EMP-CITY                     PIC X(15).

       03 EMP-STATE                    PIC XX.

       03 EMP-ZIP.

          04 EMP-ZIP-FIRST-FIVE        PIC X(5).

          04 EMP-ZIP-LAST-FOUR         PIC X(4).

    02 EMP-PHONE                       PIC 9(10).

    02 STATUS                          PIC XX.

    02 SS-NUMBER                       PIC 9(9).

    02 START-DATE.

       03 START-YEAR                   PIC 99.

       03 START-MONTH                  PIC 99.

       03 START-DAY                    PIC 9(4).

    02 TERMINATION-DATE.

       03 TERMINATION-YEAR             PIC 99.

       03 TERMINATION-MONTH            PIC 99.

       03 TERMINATION-DAY              PIC 9(4).

    02 BIRTH-DATE.

       03 BIRTH-YEAR                   PIC 99.

       03 BIRTH-MONTH                  PIC 99.

       03 BIRTH-DAY                    PIC 9(4).
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The record definition enables an application program to identify and locate each element in a record occurrence. For
example, having retrieved John Done's record occurrence you know that its type is EMPLOYEE. Within EMPLOYEE, the
first element in the record is the employee's identification and the last element their birth date.

Sets
A set type expresses a relationship between two (or more) record types, where one record type is the owner and the
other is the member. For example, to show the departments to which the employees belong, we might establish a DEPT-
EMPLOYEE set type, where the record type DEPARTMENT is the owner and the record type EMPLOYEE is the member.

One set occurrence exists for each occurrence of the owner record. Any number of member record occurrences may
be part of one set occurrence. For example, each DEPT-EMPLOYEE set occurrence consists of the one DEPARTMENT
record plus any numbers of EMPLOYEE records, depending on how many employees are in the department.

This topic contains the following information:

The following figure illustrates the DEPT-EMPLOYEE set type and two occurrences of the set.

NOTE
Each set occurrence contains only one DEPARTMENT record (the owner) but several EMPLOYEE records
(members).
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A member record occurrence does not have to participate in a set occurrence but it cannot be connected to more than
one set occurrence within a given set type. The following figure shows that June Moon does not have to participate in a
DEPT-EMPLOYEE set but she cannot belong to both MIS and Sales.
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Attributes of a set determine how it is represented within the database and specify the rules for membership. The most
significant of these are:

• Set mode
• Set linkage
• Set order
• Set membership options

Set Mode

The mode of a set identifies how the relationship between participating record occurrences is represented within the
database. The choices are:

CHAIN
- physically links each record in the set to the next record in the set. In other words, each record points to the next
record in the set.

INDEX
- an index structure, or pointer array associates the owner of the set with each of its members. There is no
physical linkage between adjacent member records.

Set Linkage for Chain Sets

The way in which the records in a chain set are linked together is specified by one or a combination of the following
pointer options:

NEXT (required)
- The owner points to the first member. Each member points to the member after it. The final member points back
to the owner establishing a ring structure.
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The NEXT pointer in John Done's record occurrence addresses June Moon's record occurrence.

PRIOR (optional)
- The owner points to the last member in the set. The last member points to the next-to-the-last member. The first
member points to the owner creating a reverse ring.
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The PRIOR pointer in John Done's record occurrence addresses Sandy Shore's record occurrence.

OWNER (optional)
- Each member points to the owner.
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The OWNER pointer in each member addresses the OWNER record.

Set Order

The logical order in which new members are linked into a set occurrence follows one of the following user-specified
methods:

FIRST
- A LIFO (last-in first-out) order. The new record is positioned immediately after the owner record.

LAST
- A FIFO (first-in first-out) order. The new record is positioned immediately before the owner record (that is, after
the last existing member record). PRIOR pointers are required.

NEXT
- A simple list. The new record is positioned immediately after the current (most recently accessed) record.

PRIOR
- A reverse list. The new record is positioned immediately before the current record. PRIOR pointers are required.

SORTED
- A sorted list or index. The new record is positioned according to the value of one or more of its elements (called
a sort key) relative to the values of the same element(s) in the other member records. Member records can be
arranged in ascending or descending order with respect to the designated sort key. For example, if the sort key is
employee last name arranged in ascending order, then June Moon will be added after John Done in the set.
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Records with duplicate sort key values can be positioned first or last of members with the same values, or they
can be disallowed, ensuring that each member in the set has a unique sort key value.

NOTE
An element that is part of a sort key is also referred to as a sort control item.

The following diagram illustrates the effects of NEXT and PRIOR set order in a chain set. We are positioned on Sandy
Shore and add June Moon. If the set order is NEXT, June Moon follows Sandy Shore. In a PRIOR-ordered set, June
Moon precedes Sandy Shore.
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The following diagram illustrates the effects of FIRST and LAST set order in a chain set. In each case, we add four
records to the database: Peter Plum, Sandy Shore, John Done, and June Moon. If the set order is LAST, each new record
is added at the end of all current members. The result is a First-In-First-Out (FIFO) ordering of the members, since the
first member in the set is the first member added. If the set order is FIRST, each new record is added ahead of all current
members, resulting in a Last-In-First-Out (LIFO) ordering of the members.

The following diagram illustrates the effects of SORTED set order and various duplicates options in a chain set. The sort
key is the employee's last name. The first set occurrence represents a set whose members are sorted ascending by
last name, while the second represents a set sorted descending by last name. The remaining three show the impact of
different duplicates options when a second occurrence of June Moon is added to a set whose sort order is ascending.
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Index Sets

In an index set, a pointer array, or index, associated with each owner occurrence contains pointers to all related member
record occurrences. There is no direct linkage between the members of an index set.

The following diagram illustrates an occurrence of the DEPT-EMPLOYEE set implemented as an index rather than a
chain set. In this example, the MIS department record has an associated index structure that contains an entry for each
associated employee.

 31



 Programming

Each entry in the index contains a pointer to a member record. The order of the entries determines the logical order of the
members in the set. Just as for a chain set, the set order of an index set determines where new members are logically
inserted into the set and can be: FIRST, LAST, NEXT, PRIOR, or SORTED. If the set order is sorted on a symbolic key,
each index entry also contains the member record's sort key value and the entries in the index are sequenced to reflect
the ascending or descending option with respect to those values. Records with duplicate sort keys can be positioned first
or last of members with the same value, or they can be disallowed. The term index key is often used to refer to the sort
key of an index set.

User-Owned and System-Owned Index Sets

There are two types of index sets: user-owned and system-owned. A user-owned index implements a logical relationship
between the owner entity type and the member entity type. A system-owned index provides direct access to member
record occurrences for performance purposes and as the name implies, its owner is a special SYSTEM owner record
type. A system-owned index is often referred to simply as an "index."

If the DEPT-EMPLOYEE set is implemented as an index set, it is a user-owned index because the owner record type is
DEPARTMENT. There will be one index structure for each occurrence of the DEPARTMENT record type.
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There is always exactly one occurrence of a system-owned index set. The owner is a special Broadcom-defined record
and all occurrences of the member record type may be members. It is often used to provide a way to access member
records by an exact or generic key value. For example, we may need to access departments by name instead of
department id. A system-owned index called IX-DEPARTMENT has been defined with DEPT-NAME as the sort or
symbolic key. The following figure illustrates this index.
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Set Linkage for Index Sets

The linkage options for an index set are different than those for a chain set. The owner of an index set always points to
the index structure and not the first member record occurrence. The pointers maintained in the member record differ
depending on whether the index is user- or system-owned.

In a user-owned index, member record occurrences always point into the index structure. This is called an INDEX pointer.
Member records may also optionally point to the owner record occurrence (OWNER pointers).

In a system-owned index, member records never point to the owning SYSTEM record and may or may not point into the
index structure depending on whether the index is defined as linked or unlinked:

Linked
- index pointers are maintained in the member records.

Unlinked
- index pointers are not maintained in the member records.
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Set Membership Options

Relationships can be optional or required. If a relationship is optional, an occurrence of the member record may or
may not belong to an occurrence of the set that represents the relationship. Conversely, if a relationship is required, all
occurrences of the member record type must belong to some occurrence of the set.

Set membership options control whether an occurrence of the member record type always belongs to an occurrence of
the set. Membership options are specified as a pair of sub-options often referred to as disconnect/connect options.

The connect option of a set can be Automatic or Manual. If a set is defined as Automatic (A), then when an occurrence
of the member record type is added to the database, it is automatically connected into an occurrence of the set. In
contrast, record occurrences must be explicitly (programmatically) associated with an occurrence of a Manual (M) set.

The disconnect option controls when a member record can be removed from a set. If a set is defined as Mandatory
(M), the only way to remove a member record from the set is to delete the record from the database. Member records of
Optional (O) sets can be removed from the set without deleting the record.

In the Commonweather database, for example, the membership options of the DEPT-EMPLOYEE set are OPTIONAL/
AUTOMATIC (OA). The Automatic option specifies that when an employee record is added to the database, it is
automatically associated with the department in which the employee will work. The Optional option specifies that
employee record occurrences can be transferred from one department (one set occurrence) to another without being
deleted from the database.

Representing Relationships as Sets
The logical data relationships that exist among entities can be classified as hierarchies or networks. The following
discussion examines variations of these relationship classes and illustrates how they can be represented as sets.

This topic contains the following information:

Hierarchies

Hierarchical relationships can be two-level hierarchies or multilevel hierarchies and an entity can be the owner in multiple
relationships. All of these can be represented using sets.

Two-Level Hierarchies

A single set represents a two-level hierarchy. The owner record is the first level and the member records comprise the
second level. This represents a one-to-n (or one-to-many) relationship between the owner record and the member
records. Hierarchical relationships can be represented as repeating elements within a record or multiple record types. For
example, in the DEPT-EMPLOYEE set that is described earlier in this section, each employee's information is stored as
a separate record. The data could alternatively be expressed as a single record type by making EMPLOYEE a repeating
element in DEPARTMENT. In COBOL, the record would appear as follows:

01 DEPARTMENT.

   02 DEPT-ID                       PIC 9(4)

   02 DEPT-NAME                     PIC X(45)

   02 DEPT-HEAD-ID                  PIC 9(4)

   02 EMP-CNT                       PIC S9(4) COMP SYNC.

   02 EMPLOYEE                      OCCURS 0 TO 100 TIMES

                                           DEPENDING ON EMP-CNT

      03 EMP-ID                              PIC 9(4).

      03 EMP-NAME.

         04 EMP-FIRST-NAME                   PIC X(10).

         04 EMP-LAST-NAME                    PIC X(15).
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      03 EMP-ADDRESS.

         . . .

      03 BIRTH-DATE.

         04 BIRTH-YEAR                       PIC 99.

         04 BIRTH-MONTH                      PIC 99.

         04 BIRTH-DAY                        PIC 9(4).

The main reasons for expressing relationships as sets rather than as repeating elements within records are as follows:

• A record can be accessed directly; an element cannot.
• Records can participate in many sets, hence permitting a combination of relationships that would be impossible among

individual elements.
• It is often difficult to know how many occurrences to allow for and over-estimation wastes storage since programs must

reserve enough space to hold the maximum number.

On the other hand, maintaining information as elements means fewer records and more information per record access.
Whether to break out repeating elements as member records of a set is a basic question in designing a database and one
which is best approached on a case-by-case basis.

Consider, for example, dental claims made by an employee of Commonweather Corporation. Each procedure for which
a claim is made must be described and recorded on the database. While multiple procedures can be claimed together,
the number is limited and the amount of information recorded about each is small. For these reasons, dental procedure
information is stored as repeating items within the DENTAL-CLAIM record occurrence with which they are associated
rather than as separate records.

Multilevel Hierarchies

A member of a set can be the owner of another set, representing a multilevel hierarchy. At Commonweather, for example,
dental claims constitute a separate record type called DENTAL-CLAIM. Dental claims are associated with the insurance
coverage under which they are made through the COVERAGE-CLAIMS set. The owner of this set, an occurrence of the
COVERAGE record type, represents the terms of coverage that an employee has under one of the company's insurance
plans. The owning coverage record is a member of the EMP-COVERAGE set, resulting in the three-level hierarchy shown
in the following figure. It further illustrates an occurrence of the EMP-COVERAGE set and two related occurrences of the
COVERAGE-CLAIMS set.
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Using several sets to form a multilevel hierarchy is similar to using nested repeating groups in a COBOL record
description. The hierarchy shown in the previous figure, for example, could be represented in the COBOL DATA DIVISION
as follows:

01 EMPLOYEE.

   02 EMP-ID                      PIC 9(4).

   02 EMP-NAME.

      03 EMP-FIRST-NAME           PIC X(10).

      03 EMP-LAST-NAME            PIC X(15).

   02 COV-CNT                     PIC S9(4) COMP SYNC.

   02 COVERAGE             OCCURS 0 TO 10 TIMES

                                  DEPENDING ON COV-CNT.

      03 INS-PLAN-CODE            PIC X(3).

      03 SELECTION-DATE           PIC 9(8).

      03 CLAIM             OCCURS 0 TO 10 TIMES

                                  DEPENDING ON CLAIM-CNT.

         04 CLAIM-DATE            PIC 9(8).

Multiple Ownership

One record type can own more than one set reflecting the fact that an entity can be the owner in multiple 1-to-n
relationships. For example, the EMPLOYEE record type at Commonweather Corporation owns the EMP-EXPERTISE
set identifying the skills that are held by a given employee and the EMP-EMPOSITION set to track the various projects
to which the employee is assigned. The following figure illustrates this example of multiple ownership: occurrences of the
EMP-EXPERTISE set and the EMP-EMPOSITION set are shown with both set occurrences that are owned by the June
Moon record occurrence.

Multiple set ownership logically unites the member records of two (or more) types while maintaining discrete linkages and
orders. The common owner record provides the means of movement between the different member records. For example,
using the following diagram, if we are trying to locate employees on the Y2K project that have at least a B proficiency in C
++, we could satisfy this query by asking the following questions:

Question: For each EXPERTISE that indicates a B proficiency in C++, what record is the owner in the EMP-EXPERTISE
set?

Answer: The June Moon and John Done record occurrences.

Question: What are the members of the EMP-EMPOSITION set that June Moon owns? That John Done owns?

Answer: June Moon: Y2K, HR5. John Done: YEAR END, FIN56.
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Multiple Ownership Using One Set

If a record type is the owner in multiple relationships, it is possible to represent those relationships using a single set in
which there is one owning record type but more than one member record type. Such a set is called a multimember set.

Multimember sets reduce the number of links and therefore the storage that is needed to represent multiple relationships.
Multimember sets are often used when a set occurrence typically has members of only one type or when the member
records are often processed together. For example, Commonweather keeps track of three types of insurance claims:
dental claims, hospital claims, and others such as doctor and life. Since different information is recorded for each type
of claim, each has its own record type: DENTAL-CLAIM, HOSPITAL-CLAIM, NON-HOSPITAL-CLAIM. The relationship
between an employee's insurance coverage (the COVERAGE record type) and the three types of claims could be
represented by three sets. However, Commonweather has chosen to represent them using one set, COVERAGE-
CLAIMS, because a given coverage is usually associated with only one type of claim (for example, only dental claims are
associated with coverage under a dental plan). The exception to this is coverage under a health insurance plan against
which claims can be made for both hospital and non-hospital services. By ordering the set LAST, claims made under a
given coverage appears in the order in which they are made. The following diagram illustrates this example, showing John
Done's coverage in two insurance plans and the claims that he has made against those plans.
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Networks

In a one-to-many relationship, a set occurrence contains one owner record and multiple member records. An owner can
own more than one set providing a way to move from one set to another. It is also possible to have a many-to-many
relationship, called a network, where an owner is related to multiple members and those members are related to multiple
owners. Networks provide a link from the owner of one set to the owner of another set.

In a previous example, we related an employee to the projects to which they are assigned. We know that June Moon
works on the Y2K and HR5 projects, John Done works on the YEAR END and FIN56 projects, and Peter Plum works
on the YEAR END and Y2K projects. If an employee were assigned to only one project at a time, we could establish an
EMPLOYEE-PROJECT set to represent the relationship between projects and employees. However, a single project often
has several employees that are assigned to it and each employee usually is assigned to several projects. This creates a
many-to-many or network relationship. None of the relationships discussed so far are many-to-many relationships. The
solution to the network problem, as we see, lies in multiple membership.

The following figure illustrates the many-to-many relationship between projects and employees. Both June Moon and John
Done are assigned to Y2K. June Moon is also assigned to HR5; John Done is also assigned to YEAR END as is Peter
Plum who is the only one working on FIN56.
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Multiple Membership

Networks are created when one record type is a member of more than one set. Multiple membership logically relates the
owner records of two (or more) sets that have common members. An owner record of the first set type is related to many
members. Each of these members is related to an owner of the second set type. This creates a one-to-many relationship
between the owners of the first set type and owners of the second set type. Since the logic applies equally in reverse, we
have a many-to-many relationship between the two owner types.

In our example, the EMPOSITION record type at Commonweather Corporation is owned by both the EMPLOYEE and
JOB record types. The following diagram illustrates this example of multiple membership for June Moon, John Done,
Peter Plum, and the four project positions to which they are assigned.
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We can use this example to determine who is assigned to the Y2K project by answering the following questions:

Question: What are the members of the JOB-EMPOSITION set when Y2K is the owner?

Answer: Y2K-A and Y2K-B.

Question: Which record owns the EMP-EMPOSITION set occurrence when Y2K-A is a member? When Y2K-B is a
member?

Answer: John Done and June Moon.

A record type can be a member of an unlimited number of sets. This allows the representation of complex
interrelationships within a database without replicating data.

Junction Records

A junction record is the common member record in a multiple membership structure. A junction record serves two
functions:

• Enables the many-to-many relationship between its owners.
• Contains data specific to the intersection of the owner records.

The EMPOSITION record of the previous example enables the representation of the many-to-many relationship between
the EMPLOYEE and JOB record types. At the same time, the contents of an EMPOSITION occurrence describe the
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relationship between its two owners by recording the beginning and ending dates of the employee's assignment to the
project and their position on the project.

Another example of a many-to-many relationship at Commonweather is between employee and skills. An employee can
have many skills while many employees can have the same skill. Since a direct EMPLOYEE-SKILL set is not possible, the
EXPERTISE junction record is used to:

• Join the EMPLOYEE and SKILL record types in a many-to-many relationship
• Store an employee's proficiency in a skill

The following figure illustrates three occurrences of the SKILL-EXPERTISE set and the three related occurrences of the
EMP-EXPERTISE set. The junction record (EXPERTISE) denotes a skill that an employee has.

Bill-of-Materials Structures

A bill-of-materials structure is a network relationship between record occurrences of the same type. The name comes from
the relationship among parts in an industrial assembly operation, where a part may be a component of another part and
itself be comprised of other parts as its components.

At Commonweather, we find a bill-of-materials relationship among employees: an employee may report to a manager
and also manage other people. The following diagram illustrates this relationship. Bill Ball manages June Moon and Peter
Plum; Spiro Tutuo manages John Done and Sandy Shore. Both Bill Ball and Spiro Tutuo report to Frank O'Fill.
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The standard technique for representing a bill-of-materials relationship is to use multiple membership and a junction
record. Normally such a structure involves three record types and two sets, but in a bill-of-materials structure, two of the
record types are the same.

The following diagram illustrates the bill-of-materials relationship among employees at Commonweather Corporation.
A junction record, called STRUCTURE is used to relate employees and their managers. By finding the members of
an occurrence of the REPORTS-TO set, and then finding their respective owners in the MANAGES set, we identify
the managers of an employee. (If Commonweather uses matrix management, there might be multiple members in an
occurrence of the REPORTS-TO set.) Reversing the process allows us to determine the employees that report to a given
manager.
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Areas
Databases are divided into one or more logically contiguous storage units called areas. Each record type is associated
with one of these areas. All occurrences of the same record type reside in the area to which its record type is assigned.
Each system-owned index is also assigned to an area indicating where the associated index structure resides.

Logical Database Description
An IDMS database description consists of three components:

• A logical description that is represented by a schema reflecting the entity types and relationships that are contained
within the database.

• A physical description specifying how the data is physically stored on direct-access storage devices (DASD).
• A view of a program, represented by a subschema, which is often a subset of the schema types and relationships.

By separating the logical and physical definitional components, it is possible for a single schema to describe multiple
physical database instances. For example, a single schema can describe both the test database that is used for
application development and the QA database that is used for staging applications into production.

Data independence is achieved by allowing a program to view the database differently from how it is defined in the
schema.
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This topic contains the following information:

Schemas

A schema provides the description of the logical contents of a database. Schemas can describe a database in terms of:

• Tables- a relational database whose schema is defined using SQL Data Definition Language (DDL)
• Record Types- a network database whose schema is defined using a (non-SQL) Codasyl-based DDL

Only a database that is described by a non-SQL schema can be accessed using navigational DML.

A non-SQL schema defines the record types and sets that implement the entities and relationships within the database.
The schema also identifies the logical areas into which the database is divided and assigns record types and system-
owned indexes to areas.

The following diagram illustrates the contents of the schema for the Commonweather Corporation database.

Summary of Logical Structures

The following table summarizes the logical structures that are used in representing data and data relationships in IDMS.

Physical Database Description
A database instance is represented by one or more segments. A segment definition describes the physical attributes of
a database such as how data is stored on Direct Access Storage Devices (DASD) and how much space the database
contains. Segments are included into a DMCL, a component that is used at run time to define the universe of databases
accessible by an IDMS run-time environment (either local mode or central version). Each run-time environment uses a
single DMCL load module that is generated from a DMCL source definition residing in a system dictionary.

A DBTABLE optionally groups segments into DBNAMEs. A DBNAME enables multiple segments to be accessed together
as a single database. A DMCL identifies the DBTABLE with which it is associated and like DMCLs, DBTABLEs are
generated into load modules for use at runtime.

Segments

A segment represents a physical instance of all or a portion of a database whose logical contents are described by a
schema. A segment defines the areas and files that contain the data for one database instance.

At Commonweather, for example, two database instances exist: one for testing and one for production. A single schema
describes the logical contents of both databases, but two segments are defined to hold the data: the TESTHR segment
identifies the physical characteristics of the test database and the PRODHR segment identifies the physical characteristics
of the production database.

Areas and Pages
The physical characteristics of the areas that are identified in the schema are defined in a segment. An area contains
record occurrences that are stored in blocks, or pages, of the database. A page is a block of data whose format is
dictated by IDMS. When data is read from or written to a database, an entire page (or block) of data is transferred at one
time.

An area definition specifies the page size and number of pages in the area. Each page within an area is consecutively
numbered beginning with the starting page number that is specified in the area's definition. The following rules apply when
defining an area:
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• An area can only contain sequentially numbered pages.
• Gaps in the page numbers may occur between areas.
• All areas within a segment must have non-overlapping page ranges.
• All pages in one area must be the same size. (Page sizes can vary from area to area.)

Both the test and production databases at Commonweather, for example, are divided into three areas:

• ORG-DEMO-REGION - Contains organizational information. The JOB, DEPARTMENT, OFFICE, and SKILL record
types are assigned to this area. Within the TESTHR segment, the area contains pages 2001 through 3500.

• EMP-DEMO-REGION - Contains all employee-related information except for insurance. The EMPLOYEE,
EMPOSITION, EXPERTISE, and STRUCTURE record types are assigned to this area. Within the TESTHR segment,
the area contains pages 6001 through 8000.

• INS-DEMO-REGION - Contains insurance-related information. Occurrences of the INSURANCE-PLAN, COVERAGE,
HOSPITAL-CLAIM, NON-HOSP-CLAIM, and DENTAL-CLAIM record types reside in this area. Within the TESTHR
segment, the area contains pages 10001 through 10500.

The TESTHR database contains a total of 4000 pages among its three areas.

Files
The database is stored as one or more files (data sets) on direct-access devices. These files are formatted into several
BDAM blocks or VSAM control intervals. Each direct-access block corresponds to a database page so that data transfers
are always accomplished one page at a time.

Sufficient file space must be allocated for all areas of the database. Areas may be mapped into one or more files in any
manner.

• The entire database may be mapped into one file.
• Each area may be mapped into a different file.
• Many areas may be mapped into one file.
• One area may be mapped into many files.

All areas mapping to a single file must be defined with the same page size, which is the file block size.

The Commonweather TESTHR database, for example, is mapped as one 4000-block file containing all three areas, as
illustrated in the following graphic. The PRODHR database is instead mapped to three files each containing one area. It
would also be possible to map two of the areas to one file and the remaining area to its own file. Large areas are often
mapped to several files. The only requirement is that each database page must correspond to one, and only one, direct-
access block.
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Database Keys

When a record occurrence is stored in the database, it is assigned an identifier. The identifier is called a database key
(Db-Key) that is based on its physical location within the database. The database key remains the same as long as the
record remains in the database.

Each page has an identifying page number. Within the page, each record occurrence is assigned a unique line number.
The database key of a record is the combination of the number of the page on which it resides and its line number.

For example, John Done's record occurrence is located on line 3 of page 2525. The database key for this record is
2525/3.
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Record Structure

A record occurrence, as it physically appears on a database page, has two parts:
Prefix

- An area containing set linkages. The prefix contains the NEXT, PRIOR, OWNER, or INDEX pointers for sets in
which the record participates. A pointer is a database key.

Data
- The values of the elements that together represent the entity occurrence. The values are in character, binary,
floating point, or packed decimal format depending on the data types of the elements that are defined in the
schema's record type definition. Compression can be used to conserve space by substituting codes for repeating
data.

A record's prefix is never visible to a program. Only data is returned to a program when a record is accessed.For example,
if the DEPARTMENT and EMPLOYEE records participate only in the DEPT-EMPLOYEE set, which uses only NEXT
linkage, each record in the set consists of one pointer (to the next record in the set) followed by the value of the record, as
illustrated in the following graphic.
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If however, the set also uses PRIOR linkage, each record consists of two pointers plus the data. This information is shown
in the following figure:
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OWNER linkage requires an additional pointer in the prefix of each member record. The owner record does not need an
extra pointer.
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Participation in more sets requires more pointers. An EMPLOYEE record that is a member in the DEPT-EMPLOYEE set
(with NEXT, PRIOR, and OWNER linkage) and the owner in the EMP-COVERAGE set (with NEXT, PRIOR, and OWNER
linkage) requires a total of five pointers, as illustrated in the following figure.
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\

Participation in user-owned index sets also requires pointers. The owner occurrence always contains NEXT and PRIOR
pointers to the index structure and member occurrences always contain an INDEX pointer into the index structure.
Member occurrences may optionally contain an OWNER pointer to the owner occurrence. The following diagram
illustrates the DEPT-EMPLOYEE user-owned index set defined with OWNER linkage.
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Unlinked system-owned index sets require no pointers in the indexed record occurrences. Linked system-owned indexes
require an INDEX pointer in each member record. System-owned indexes never have OWNER pointers. The following
figure illustrates an unlinked system-owned index, DEPARTMENT-IX, defined on the DEPARTMENT record to allow
access by name.
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Set Linkage

The physical placement of record occurrences on pages is independent of set relationships. Set relationships are
implemented in the database using db-keys as pointers. Each record in a chain set has a four-byte binary pointer in its
prefix whose value is the page and line number (the db-key) of the next record in the set.

For example, the owner and member records of the DEPT-EMPLOYEE set for MIS are located on four non-contiguous
pages, as illustrated in the following figure.

Although the records are not stored next to each other, it is possible to determine the logical structure of the MIS set
occurrence by following the pointers. The next pointer for Peter Plum is 3888/2. Sandy Shore is located on page 3888,
line 2 so Sandy is the NEXT record in the DEPT-EMPLOYEE set for MIS. The next pointer for Sandy Shore is 2525/3
which leads to John Done's record occurrence. John follows Sandy in the DEPT-EMPLOYEE set.
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Location Mode

Location mode is the user-specified method that determines where record occurrences are stored within an area. The
following methods are available:
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• CALC- A record is stored on or near a page that is calculated by the database engine (DBMS) using the value of the
element comprising the CALC key.

• VIA (Clustering)- A set member record is stored on or near the page containing its owner record occurrence. If the
owner and member are assigned to different areas, the member record is stored at the same relative position in its
area as the owner record is in its area.

• DIRECT- A record is stored on or near a user-specified page.

The location mode is used to determine the target page for a new record. The new occurrence is placed on the target
page if there is sufficient space. If not, DBMS places it on the next page in the area that has sufficient space. If the end
of the area is reached without locating a page, the DBMS searches from the beginning of the area for the first page with
sufficient space available. If a record cannot be placed on the target page due to space limitations, it is said to overflow.

CALC Location Mode
The CALC location mode requires the specification of a CALC key made up of one or more record elements. Usually,
a CALC key is chosen so that its value is unique across all record occurrences, although this is not a requirement. At
Commonweather, for example, EMPLOYEE records are stored CALC. The EMP-ID, a four-digit number unique to each
employee, is chosen as the CALC key element.

The CALC method is used for:

• Randomization - Records are distributed evenly over all the pages in the area using a randomizing algorithm,
which minimizes overflow and leaves space for VIA occurrences.

• Direct Retrieval by Symbolic Key- A record occurrence can be retrieved with a single access using its CALC key
(rather than by reading all records in an area or searching through an index).

A record whose location mode is CALC can be retrieved by simply specifying the value of its CALC key; DBMS
automatically converts the CALC key into the same target page member as that used to store the record. If the CALC
record had overflowed to another page when it was added to the database, the DBMS can locate it using an internally
maintained set called a CALC set whose owner resides on the record's original target page.

VIA Location Mode
The VIA location mode is used to group (cluster) records that are likely to be accessed together on the same page or as
close to each other as possible. This location mode is also sometimes referred to as clustering.

At Commonweather, for example, employee expertise is retrieved in conjunction with information about an employee.
Therefore, EXPERTISE records are stored through the EMP-EXPERTISE set so that they can be clustered around their
owning EMPLOYEE record.

In the following figure, the EMPLOYEE records are randomly located on four pages using the CALC location mode. The
EXPERTISE records are located on the same pages as their respective owners in the EMP-EXPERTISE set through the
VIA location mode. This enables both employee and expertise information to be retrieved with single-page access.
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It is also possible to store records via a system-owned index. In this situation, the target page for a new record is the page
of the prior record within the index. Consequently, the indexed record occurrences tend to be physically placed within
the area in the same order as their entries occur within the index. If the index is sorted on a symbolic key, the record
occurrences tend to be physically sequenced in the order of their respective index key values.

DIRECT Location Mode
DIRECT location mode allows the user to suggest the page on which to store a record. It is used less frequently than
CALC or VIA because it places the burden of locating records on the application program.

One use of DIRECT mode is to store records serially in an area, which is accomplished by targeting each new record to
the page of the most recently stored record. (The database key of the record just stored is returned to the program). The
DBMS either stores the record on the suggested target page or on the next page with sufficient space.

Data Structure Diagrams
Because databases often become large and complex, it is useful to depict their contents graphically. A data structure
diagram describes the record types and sets whose occurrences comprise the database. The following sections describe
the conventions that are used in a data structure diagram.

Representing Records Graphically

The following information about each record type is included in the data structure diagram of a database:

Record Name
The name of the record type.

Record Identification (Record ID
The identification number of the record type. Each record type is assigned a number that is unique across all
record types that are assigned to the same area.

Record Format
The format of occurrences of the record type:

• Fixed (F)- all occurrences have the same length
• Variable (V)- occurrences vary in length
• Fixed compressed (FC)- all occurrences logically have the same length, but their contents are compressed

when stored in the database
• Variable Compressed (VC)- occurrences vary in length and are compressed

NOTE
IDMS supplies routines for compressing and decompressing database records. All compressed
records are treated internally as variable length even if their record definition appears to be fixed in
length. FC (fixed compressed) records are returned to the program as fixed-length records and VC
(variable compressed) records are returned as variable-length records.

Length
The actual data length (in bytes) for fixed-length records; for variable length records, the maximum or average
length of the record.

Location Mode
The location mode for the record type:

• CALC
• VIA
• DIRECT

See Location Mode for a discussion of these options.
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CALC Key or VIA Set Name
For CALC records, the name (or names) of the element (or elements) that form the CALC key. For VIA records,
the name of the set through which record placement is determined; for DIRECT records, blank.

Duplicates Option
For CALC records, one of the following options:

• DN (duplicates not allowed)
• DF (duplicates first)
• DL (duplicates last)

Area Name
Name of the area in which the record occurrences are stored.

The DEPARTMENT record type within the Commonweather database is graphically represented by the following
figure. The figure shows that the location mode is CALC. DEPT-ID-0410 is used as a CALC key whose values must be
unique. The record is fixed length, in which every occurrence contains 56 bytes of data. Its internal numeric identifier is
410 and DEPARTMENT record occurrences are stored in the ORG-DEMO-REGION of the database.

Representing Sets Graphically

The following information about each set type is included in the data structure diagram:

Set Name
Name of the set type

Set Linkage
For chain sets, the set linkage options as:

• N (next pointers)
• NP (next and prior pointers)
• NO (next and owner pointers)
• NPO (next, prior, and owner pointers)

For index sets, the set linkage options as:

• I (index pointers)
• IO (index and owner pointers)
• U or blank (unlinked - no pointers)

Membership Options
The disconnect/connect options:

• MA (mandatory automatic)
• MM (mandatory manual)
• OA (optional automatic)
• OM (optional manual)

Order
The position in which new records are added to the set

• FIRST
• LAST
• NEXT
• PRIOR
• SORTED identifying the ordering sequence (ASC for ascending, DES for Descending), sort, or symbolic key

element (or elements) and duplicates options (DN, DF, DL)

 61



 Programming

For more information about the meaning of these options, see Sets.

The following figure is a graphical representation of the DEPT-EMPLOYEE chain set. This set is linked through NEXT,
PRIOR, and OWNER pointers. The set is a Mandatory Automatic set and new members are inserted at the end of all
existing members.

The next figure illustrates the graphical representation of the system-owned index SKILL-NAME-NDX and the user-
owned index set SKILL-EXPERTISE. Both sets are linked through an INDEX pointer and sorted on an index key: SKILL-
NAME-0456 and SKILL-LEVEL-0425 respectively. However, owner pointers are maintained for the user-owned index
set SKILL-EXPERTISE. Skill names are unique, whereas skill levels are not, because several employees might have the
same level in a given skill. Furthermore, members of the SKILL-EXPERTISE set are maintained in descending sequence
of skill level. A new record whose skill level matches the skill level of an existing member is inserted logically before the
existing member.

The following image is the complete data structure diagram for Commonweather Corporation.

Introduction to Navigational Programming
This section introduces navigational programming concepts. It first discusses the basic housekeeping needed to access
an IDMS database and then describes the functions used to retrieve data, update data, and test certain conditions. This
material is an introduction to navigational programming. A more thorough discussion of selected topics is presented in
the sections Writing a Navigational DML Program; Navigational DML Programming Techniques;  and Run Units, Locks,
and Database Transactions. For detailed information about individual functions, see the language-specific IDMS DML
Reference section. 

Housekeeping Functions
Contents

In order to access an IDMS database using navigational DML, an application program must:

• Establish a session with the database manager
• Bind each database record type to be accessed to a location in variable storage
• Ready areas containing data to be accessed
• Terminate the database session after access is complete

Each of these housekeeping functions is discussed in the following sections.

Establishing a Database Session

The BIND RUN UNIT function initiates a database session, called a run unit, for navigational access to IDMS data. A run
unit begins with the BIND RUN UNIT function and ends when a FINISH or ROLLBACK function is executed.

In addition to initiating a database session, the BIND RUN UNIT function also establishes addressability to the IDMS
communications block, an area in the program's variable storage into which IDMS returns information that is pertinent to
the services it performs for the program. Among the information returned is a status indicating the success or failure of
each executed DML function.

Binding Records

The BIND record function establishes addressability to the areas in variable storage that hold or will hold record data.
When a record is retrieved from the database, its content is placed into the area to which its record type is bound.
Conversely, when a record is stored into the database, the DBMS uses the values that the application has placed into this
same area as the record's content. The program allocates the storage areas and then informs the DBMS of their location
using the BIND record function.
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Suppose, for example, that a program is written to list the departments and employees at Commonweather. As shown in
the following figure, the program reserves variable storage for the DEPARTMENT and EMPLOYEE record types and the
IDMS Communications block.

Each record accessed by a program must be bound to some area in variable storage.

Readying Areas

The READY function informs IDMS which areas of the database will be accessed by the application program and in which
of the following usage modes:

RETRIEVAL
- Records in the area can be retrieved only.

UPDATE
- Records in the area can be retrieved and updated.

When running under central version, specifying one of the following qualifiers controls concurrent use of the area by other
applications:

PROTECTED
- Prevents other applications from updating data.

EXCLUSIVE
- Prevents other applications from accessing the area for both retrieval and update operations.

If neither PROTECTED nor EXCLUSIVE is specified, the system assumes that the area is shared and concurrent access
of any kind is acceptable.

Terminating a Database Session

Once the application program has completed its work, it must end the database session. It does so by using either a
FINISH or ROLLBACK function.

The FINISH function commits (makes permanent) all changes made to the database by the application, releases use of
the database areas, and terminates the run unit. A FINISH function is used to end an application's successful use of the
database.

The ROLLBACK function rolls out (reverses) all changes made to the database and then terminates the run unit. It is
used to end an application's use of the database when some type of error is detected.

Function Execution Sequence

The cycle of binding, readying, accessing, and finishing can repeat any number of times during a program's execution.
The following figure illustrates the housekeeping functions necessary to read and list the departments and employees at
Commonweather.

Retrieving Data
Contents

Using navigational DML, you access database records one record at a time using retrieval functions to locate record
occurrences and return their contents.

There are several ways of retrieving data using navigational DML. For example, an application program can retrieve every
record occurrence in an area or it can retrieve records that participate in a set occurrence or that have a specific key
value.
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Many retrieval operations rely on an application's current position within the database, that is, its most recently accessed
record. For example, when retrieving the next EMPLOYEE record occurrence within an area, the DBMS bases the
operation on the EMPLOYEE record occurrence last accessed. This notion of currency is described in the next section
followed by a description of the types of retrieval functions that are available and how they are used to access data.

Currency

To enable a program to retrieve data efficiently, IDMS saves the database keys of the most recently accessed records,
known as currencies. There are four types of currencies maintained by the DBMS:

Current of Run Unit
- The most recent record occurrences accessed by the user program.

Current of Record Type
- The most recent record occurrence of each record type accessed by the user program.

Current of Set
- The most recent record occurrence (owner or member) in each set accessed by the user program.

Current of Area
- The most recent record occurrence in each area accessed by the user program.

Current of Run Unit

The record occurrence that was the target of the most recent retrieval or update function is current of run unit. Only one
record occurrence is current of run unit at any given time during program execution.

Current of Record Type

The most recently accessed occurrence of each record type is current of that record type. At any given time during
program execution, one current record can exist for each record type. For example, when your program successfully
retrieves JOB Programmer, that record becomes current of the JOB record type. If you then successfully obtain
EMPLOYEE John Done, that record becomes current of the EMPLOYEE record type; currency for the JOB record type
remains unchanged.

Current of Set

The most recently accessed record occurrence in each set is current of that set. At any given time during program
execution, one current record can exist for each set type.

Because a successfully accessed record becomes the current record of all sets in which it participates as either owner or
member, a given record occurrence can be the current record of any number of sets.

Current of Area

The most recently accessed record occurrence in each area is current of area for that area. At any given time during
program execution, one record can be current for each area.

The following figure illustrates how currencies change as different records are accessed in the sample database. All
currencies begin as null.

C++, C++ B, C++ A, and John Done are accessed sequentially. As we access a record, it becomes current of run unit, its
record type, its area, and all sets in which it participates. C++ A becomes current of both SKILL-EXPERTISE and EMP-
EXPERTISE sets. When we access John Done, it becomes current of the EMP-EXPERTISE set while C++ A remains
current of the SKILL-EXPERTISE set.
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Retrieval Functions

Data retrieval is performed by the following navigational DML functions:

FIND
- Locates a record in the database. The located record becomes current of run unit, current of its record type,
current of its area, and current of all sets in which it participates.

GET
- Retrieves the most recently located record (that is, the record that is current of run unit) by transferring its
contents from the database to the program's variable storage.

OBTAIN
- Combines the FIND and GET functions so data is located and retrieved in one operation.

RETURN
- Retrieves the database key and/or symbolic key values from an index set without accessing the database
record.
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The following figure illustrates how information on John Done's health coverage at Commonweather is made available to
the user program using a combination of OBTAIN, FIND, and GET functions. The following steps are taken:

1. John Done's health coverage record is located and separately transferred to the variable storage area to which the
COVERAGE record type is bound.

2. The next record in this occurrence of the COVERAGE-CLAIMS set is located and transferred in a single operation.
3. Step 2 is repeated until all the claim records are processed.
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Locating a record through either the FIND or OBTAIN function uses a technique identified by one of the following options:

CALC
- Locates a record directly, based on a symbolic key value, the CALC key, in the record.

WITHIN SET
- Locates a record based on its logical relationships with other records.
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WITHIN AREA
- Locates a record directly or relatively, based on its physical location in the database.

DB-KEY
- Locates a record directly based on its database key.

CURRENT
- Locates a record directly based on existing currencies.

CALC

The FIND/OBTAIN CALC function locates a record that has been stored using the CALC location mode based on the
value of its CALC key. Locating records using FIND/OBTAIN CALC is the most common method of entering the database
to process a transaction.

The following figure illustrates retrieval of the BILL BALL record using its CALC key. First, we place the value of its CALC
key, 8006, in the EMP-ID-0415 field of the EMPLOYEE record type then issue the OBTAIN CALC function, specifying
EMPLOYEE as an argument.

WITHIN SET

Once entry is made into the database, the user program can locate additional records by following set linkages. The FIND/
OBTAIN WITHIN SET function provides the following options for this purpose:

FIRST
- Locates the first member record in a set.

LAST
- Locates the last member record in a set (prior linkage required).
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Nth
- Locates the nth member record in a set.

NEXT
- Locates the next record in a set.

PRIOR
- Locates the prior record in a set (prior linkage required).

OWNER
- Locates the owner record in a set (owner linkage recommended but not required).

USING
- Locates a record in a set by using its sort key value (sorted sets, including index sets, only).

The process of consecutively accessing member records within a set is called walking a set.

In a set containing multiple record types (for example, HOSPITAL-CLAIM, NON-HOSPITAL-CLAIM, and DENTAL-CLAIM
which are all members of the COVERAGE-CLAIMS set), records can be located independently of record type, or the
function can be limited to records of a specified record type.

The following figure illustrates various WITHIN SET options. Using our Commonweather example, we enter the database
on John Done through the OBTAIN CALC function. We then use the OBTAIN WITHIN SET function to locate the first
record in his EMP-COVERAGE set and then to locate various records in its COVERAGE-CLAIMS set.
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In the following figure, the FIND/OBTAIN WITHIN SET function allows us to locate an employee that has at least an A skill
rating in C++.
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WITHIN AREA

User programs can also navigate the database based on the physical location of records in the area. The FIND/OBTAIN
WITHIN AREA function provides the following options for this purpose:

FIRST
- Locates the first record in the area.

LAST
- Locates the last record in an area.

Nth
- Locates the nth record in an area.

NEXT
- Locates the next record in an area.

PRIOR
- Locates the prior record in an area.

The process of consecutively accessing records in an area is called an area sweep.

In an area that contains multiple record types, records can be located independently of type, or the function can be limited
to records of a specific type.

The FIND/OBTAIN WITHIN AREA function is often the most efficient means of accessing all records of a particular type
since each page is processed only once.

For example, we can produce complete reports of all employees like this:

OBTAIN FIRST EMPLOYEE WITHIN EMP-DEMO-REGION.

PERFORM REPORT-WRITER.

    ...

Repeat until end of area is reached:

       OBTAIN NEXT EMPLOYEE WITHIN EMP-DEMO-REGION.

       PERFORM REPORT WRITER.

The following figure illustrates various OBTAIN WITHIN AREA functions:
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DB-KEY and ACCEPT

If the database key of a record is known, the record can be retrieved directly with the FIND/OBTAIN DB-KEY function. If
the db-key is not known, the ACCEPT function can be used to retrieve the db-key value before issuing the FIND/OBTAIN
DB-KEY.

The ACCEPT function returns a db-key based on some currency. The following ACCEPT function options indicate which
currency to use and what db-key value to return:

Run-Unit
- Returns the db-key for the current of run unit.

Record
- Returns the db-key for the current of a specified record type.

Set
- Returns the db-key for the current of a specified set.
NEXT

- Returns the db-key for the record following the current of set.
PRIOR

- Returns the db-key for the record preceding the current of set. (Requires PRIOR pointers.)
OWNER

- Returns the db-key for the owner record of the current of set.
Area

- Returns the db-key for the current of a specified area.

NOTE
Other ACCEPT functions, not discussed here, retrieve run-time statistics and database procedure control areas.

The following figure illustrates the techniques of returning database keys and using them for direct retrieval.

To determine June Moon's expertise rating for C++, we must locate the EXPERTISE record for C++ in her EMP-
EXPERTISE set occurrence. This would be easy to do if the skill name were contained as a field in EXPERTISE records;
we would CALC to June Moon and walk her EMP-EXPERTISE set examining the skill name in each EXPERTISE record
that we accessed. However, to avoid data redundancy, the skill name is not carried in EXPERTISE records, so we will use
the ACCEPT function to efficiently accomplish the same thing.

We first determine the db-key of the C++ SKILL occurrence and then walk June Moon's EMP-EXPERTISE set. For each
member retrieved, we use the ACCEPT function to retrieve the db-key of the owner in its SKILL-EXPERTISE set and
compare the value to that for C++. If they are equal, then we have located June Moon's expertise in C++.
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CURRENT

The FIND/OBTAIN CURRENT function uses established currencies to retrieve records within the database. The following
currencies can be specified:

Run-Unit
- Locates the current of run unit.

Record
- Locates the current of record for a specified record type.

Set
- Locates the current of set for a specified set type.

Area
- Locates the current of area for a specified area.

FIND/OBTAIN CURRENT is frequently used to make a record the current of run unit so it can be modified.

The following figure illustrates repositioning in a database. To update a COVERAGE record after examining its latest claim
record, we use the FIND CURRENT function to reposition on the COVERAGE record before issuing the update. We need
to do this because, as we shall see later, a record to be updated must be current of run unit.
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RETURN

The RETURN function can be used to directly access the index of either user-owned or system-owned index sets.

The structure of an index set differs from a chained set since it is implemented through a pointer array, or index, between
the owner record and the member record occurrences. The index contains the db-key and symbolic key of each of the
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member records and is always located in the same area as the owner of the set, which may be different than the area in
which the member records reside.

A user program can directly access the index to retrieve the db-key and, optionally, the symbolic key if one is defined,
of an index entry using the RETURN function instead of or in addition to using FIND/OBTAIN functions to retrieve the
indexed member records from the database.

The RETURN function supports the following options:

CURRENCY
- returns the db-key of the current index entry.

FIRST CURRENCY
- returns the db-key of the first index entry.

LAST CURRENCY
- returns the db-key of the last index entry.

NEXT CURRENCY
- returns the db-key for the index entry following current of index.

PRIOR CURRENCY
- returns the db-key for the index entry preceding current of index.

USING
- returns the db-key for the first index entry matching the specified symbolic key value.

Unlike FIND/OBTAIN requests, RETURN requests affect only the currency of the indexed set and do not affect currency
for the run unit or records participating in the set.

In the following figure, the RETURN function is used on the EMP-NAME-NDX indexed set. In the first function, the db-key
and symbolic key of the first EMPLOYEE are returned into the variable storage fields IDBKEY and IEMPLOYEE. In the
next function, the db-key and symbolic keys of the last EMPLOYEE are returned. In the third function, the db-key of the
'Peter Plum' EMPLOYEE record is returned. Note that in each of the examples, only the index currency is affected.
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Updating Data
Contents
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Once you have located a record and moved it to variable storage, you can update the data and save it back into the
database; you can delete it; or you can change the set association of a record. The following functions are used to change
the contents of the database:

• STORE
• CONNECT
• MODIFY
• ERASE
• DISCONNECT

STORE

The STORE function creates a new record occurrence. It uses values in the variable storage area to which the record type
is bound as the contents of the new record.

In order to use the STORE function, the user program must:

• Set up the data to be stored in the appropriate space in variable storage (that is, the space to which the record type is
bound). Values must be supplied for CALC and sort keys.

• Establish correct currencies for all sets whose membership option is Automatic in which the record type participates as
a member, if necessary using the FIND function. It is not necessary to establish currency for system-owned index sets,
since the DBMS can do this automatically since there is never more than one occurrence of the set.

For each set type in which the record type participates as owner, a new, empty set occurrence is created. The new record
occurrence will be automatically connected to each set in which it participates as a member, if the set membership is
Automatic. For sets whose membership option is Manual, you must use the CONNECT function to link the new record to
an occurrence of the set.

For example, before storing June Moon's EMPLOYEE record, we must first establish currency in the correct DEPT-
EMPLOYEE and OFFICE-EMPLOYEE set occurrences because the membership option for both of these is Automatic.
The order in which June Moon will be linked within the sets is determined by the set order and discussed under the
CONNECT function.

The record, when stored, becomes current of run unit, current of its record type, current of its area, and current of all sets
in which it participates.

CONNECT

The CONNECT function explicitly links an existing occurrence of the member record type to other records within a set.
This function is used after storing a new record in order to link it into a set whose membership option is Manual. It can also
be used to link an existing record into a set after it has been disassociated from another set occurrence.

The user program prepares for a CONNECT function by establishing correct currencies for the member record being
connected and for the set occurrence to which it is being connected. If the set order is FIRST, LAST, or SORTED, the
current of set can be any record within the set. If the set order is NEXT or PRIOR it may be necessary to establish
currency on a specific record before issuing the connect function.

For example, June Moon is joining the MIS department. We will add her EMPLOYEE record to the DEPT-EMPLOYEE set
owned by the MIS department. Because the set order is sorted by last and first names, MIS, Peter Plum, Sandy Shore,
or John Done can be current of set; June Moon is always linked after John Done because of the relative value of her last
name. If the set order was NEXT or PRIOR and a member's position in the set is important, then the program must ensure
that the correct record occurrence is current of set.

The program must also ensure that a member in the correct set occurrence is current. If Spiro Tutuo, a member of the
DEPT-EMPLOYEE set owned by the Sales department, is the current of set when the CONNECT function is issued, then
June Moon will appear to be a member of the Sales department rather than the MIS department.
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The record, when connected, becomes current of run unit, current of its record type, current of its area, and current of all
sets in which it participates.

The following figure illustrates storing and connecting records in our sample database. In this example, we want to add a
new employee, June Moon. She will work as a programmer in the MIS department. The example illustrates the following
steps:

• Establishing currency in the DEPT-EMPLOYEE set as MIS.
• Note: For brevity, we do not show establishing currency in the OFFICE-EMPLOYEE set whose membership option is

also automatic.
• Moving the data for June Moon's EMPLOYEE record to its area in variable storage and storing the new EMPLOYEE

record occurrence. Since membership in the DEPT-EMPLOYEE and OFFICE-EMPLOYEE sets is Automatic, June
Moon is automatically connected into the MIS and Boston set occurrences.

• Moving the data for EMPOSITION to its area within variable storage and storing EMPOSITION. The new
EMPOSITION record occurrence is automatically linked into June Moon's set occurrence that was made current as a
result of the STORE function.

• Establishing currency in the JOB-EMPOSITION set for Programmer.
• Connecting the new EMPOSITION record into the Programmer occurrence of the JOB-EMPOSITION set.

MODIFY

The MODIFY function replaces the contents of the record that is current of run unit with the values in the area of variable
storage to which its record type is bound. The user program must ensure correct currency by performing some other
function (a STORE, GET, OBTAIN, or another MODIFY) on the record prior to issuing the MODIFY function.

The MODIFY function can change the value of any field in a record including CALC, sort, and index key fields. If the value
of a sort or index key field is changed, the record is repositioned in the set or index to reflect the new value.

The following diagram illustrates the steps needed to locate and update June Moon's EMPLOYEE record to change her
status from temporary (TP) to permanent (P).

ERASE and DISCONNECT

The ERASE function deletes a record occurrence from the database. The DISCONNECT function removes a member
record occurrence from a set without deleting it from the database. You can only issue a DISCONNECT if the set's
membership option is Optional rather than Mandatory.

At Commonweather, the EMPLOYEE record is Optional in the DEPT-EMPLOYEE and OFFICE-EMPLOYEE sets to allow
for transfers. For example, if Sandy Shore transfers from the MIS to the Sales department we disconnect her record
occurrence from the MIS occurrence of the DEPT-EMPLOYEE set and connect it to the Sales occurrence. If the set
membership option was Mandatory instead of Optional, we would have to erase Sandy Shore's EMPLOYEE record and
re-store it in order to effect the transfer.

Prior to a DISCONNECT, you must set the current of record type to the record about to be disconnected. After the
DISCONNECT, the current of set for the set from which the record was disconnected becomes null, but other currencies
associated with the set (such as next and prior) remain unchanged.

The ERASE function disconnects the target record from all sets in which it participates as a member prior to deleting the
record from the database. The record must be current of run unit at the time of the ERASE.

By erasing John Done's COBOL expertise in the following figure, we implicitly disconnect it from the two sets in which it is
a member: EMP-EXPERTISE and SKILL-EXPERTISE. Because membership is Mandatory in the EMP-EXPERTISE set,
we cannot simply disconnect the record without erasing it.

Once a record is erased, all currencies for the record and the sets in which it participates become null. (Issuing FIND
NEXT WITHIN SET, FIND PRIOR WITHIN SET, FIND NEXT WITHIN AREA, and FIND PRIOR WITHIN AREA functions
still locate the correct records.)
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A record can be deleted using the ERASE function only if all sets it owns are empty. In our example, we were able to
erase John Done's COBOL expertise because it did not own any sets. If we attempt to erase the COBOL SKILL record
that owns several EXPERTISE records, an error condition results.

Owners of sets containing members can be deleted using the ERASE function by specifying one of the following options:

ERASE ALL
- Erases the owner record and all members.

ERASE PERMANENT
- Erases the owner record and all mandatory members. Optional members are disconnected.

ERASE SELECTIVE
- Erases the owner, all mandatory members, and all optional members that are not connected as members to
other sets. Optional members that do have other set linkages are disconnected from the set whose owner is being
erased (but not from their other sets).

If a deleted member record is also an owner in another set, its members are treated in a like manner. All members must
be accounted for before deleting an owner.

Testing Set Membership
Using the IF function, users can test the following conditions associated with set membership:

• Whether a set occurrence is empty, that is whether there are member records in the set occurrence.
• Whether a record occurrence is a member of an occurrence of the set.

The IF function allows specification of the action to be taken when the result of the test is true. The following options of the
IF function determine the condition to be tested:

EMPTY
- The test is true if the set occurrence identified by the current of set is empty. This test is typically made when
positioned on an occurrence of the set's owner record type.

NOT EMPTY
- The test is true if the set occurrence identified by the current of set is not empty.

MEMBER
- The test is true if the current of run unit is a member in the specified set. This test is made when positioned on
an occurrence of the set's member record type.

NOT MEMBER
- The test is true if the current of run unit is not a member in the specified set.

The following figure illustrates tests for an empty set condition. The routine locates each JOB in the ORG-DEMO-REGION
and erases those whose JOB-EMPOSITION set is empty.
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Writing a Navigational DML Program
This section provides an overview of how to write a program to access an IDMS database using navigational DML. It first
describes what is meant by DML and how it is used to request the execution of IDMS functions. It then discusses common
considerations such as how to identify the operating mode in which the program will execute and the subschema it will
use, how to copy data descriptions from the IDD, and how to check for and handle error conditions. The section then
describes the DML statements used to initiate and terminate a run unit and perform other housekeeping functions. It also
outlines considerations in the use of subschemas and in copying information from the dictionary into your program.

All examples in this section are based on the COBOL language. For full descriptions of the DML statements and for other
languages, see the language-specific IDMS DML Reference. 

Navigational Data Manipulation Language (DML)
Application programs initiate IDMS functions by transferring control to the Database Management System (DBMS) to
execute the function. The transfer of control is accomplished using the CALL mechanism available in most high-level
languages. IDMS provides a data manipulation language (DML) statement for each IDMS function so that users do not
have to code detailed host language calling sequences.

DML allows users to code statements patterned after the COBOL, PL/I, or Assembler programming language of the
program in which the DML is embedded. Prior to compilation, the program is preprocessed through a language-specific
precompiler to convert the DML statements into appropriate calling sequences. DML is also supported in the Advantage
ADS application development environment for which no preprocessing is necessary.

For example, to store a SCHEDULE record the COBOL programmer codes the following statement:

STORE SCHEDULE

The COBOL precompiler, IDMSDMLC, converts this statement into the following calling sequence:

CALL 'IDMS' USING SUBSCHEMA-CTRL

                  IDBMSCOM (42)

                  SR1007

In addition to converting DML statements into calling sequences, the DML precompiler also checks the syntax and logic
of the statements, issues diagnostics, and copies source code and data descriptions from the IDMS Integrated Data
Dictionary (IDD).

The following figure illustrates the compilation of an application using a precompiler to convert DML statements into calling
sequences. The IDD supplies descriptions of the records and sets being accessed by the program and common routines
associated with IDMS processing. The precompiler can also copy file definitions, map descriptors for interfacing with 3270
screens, non-IDMS record definitions, and source routines that have been stored in the IDD.
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Common Considerations
Contents

Every program that uses navigational DML to access an IDMS database must do the following:

1. Identify the program's operating mode, the environment in which it will execute. Common operating modes are
BATCH, BATCH-AUTOSTATUS, and IDMS-DC although many other environments are supported.

2. Identify the subschema, the program's view of the database to be accessed. The subschema must include all record
types, set types, and areas required by the program.

3. Include descriptions of the IDMS communications block and the database records to be accessed. These descriptions
are copied from the IDD into the program by the precompiler.

4. Detect and handle error conditions encountered during the execution of a DML function.

Identifying the Operating Mode

The program identifies the operating mode in which it will execute through a DML statement called a precompiler-directive
that varies based on the language in which the program is written. COBOL programs identify the operating mode in a
special section of the ENVIRONMENT DIVISION called the IDMS-CONTROL SECTION, as illustrated in the following
example that identifies this as a batch application:

IDMS-CONTROL SECTION.

PROTOCOL MODE IS BATCH.
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The operating mode affects the form and content of the calling sequences produced by the DML precompiler.

DEBUG can be specified as an option of the operating mode. If specified, each DML statement in the program is identified
by a sequence number that can be used to determine the last DML statement that was executed when an error occurs.
This can be very useful in debugging navigational applications.

Identifying the Subschema

A subschema is a program's view of the database and typically includes a subset of the records, record elements, sets,
and areas defined in the schema describing the database to be accessed. A subschema can also limit the types of DML
functions that can be issued by programs that use it.

The subschema to be used by the program is identified through a precompiler-directive statement that varies based on
the language in which the program is written. COBOL programs identify the subschema in a special section of the DATA
DIVISION called the SCHEMA SECTION, as illustrated below:

SCHEMA SECTION.

DB EMPSS01 WITHIN EMPSCHM VERSION 100.

In this example, EMPSS01 is the name of the subschema. Version 100 of EMPSCHM is the schema under which it is
defined.

Including Data Descriptions

Descriptions of the following structures must be included in the program in order to reserve space for them in variable
storage.

IDMS Communications Block
- IDMS uses the IDMS communications block to post status information back to the application program
concerning requested database services. The description of the IDMS communications block is generated as a
record named SUBSCHEMA-CTRL (in COBOL) and is often referred to as the subschema control block.

Subschema Names (COBOL only)
- COBOL programs require the generation of a name literal for the subschema, and each record, set, and area
included in the subschema.

Subschema Records
- The description of each database record to be accessed by the program must be included. Only records
contained in the subschema may be accessed and the generated description reflects the subschema's view of the
record rather than that of the schema.

The programmer controls how and where the data descriptions are generated using precompiler-directive statements.
For example, the COBOL programmer can automatically generate all required descriptors at the end of the WORKING-
STORAGE section by extending the PROTOCOL statement as follows:

IDMS-CONTROL SECTION.

PROTOCOL MODE IS BATCH DEBUG

         IDMS-RECORDS WITHIN WORKING-STORAGE.

Alternatively, the COBOL programmer can generate the descriptions at the end of the LINKAGE SECTION by specifying:

IDMS-RECORDS WITHIN LINKAGE.

To have complete control over where structure descriptions are generated, the COBOL programmer can specify:
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IDMS-RECORDS MANUAL.

The programmer then inserts a COPY statement, as shown below, at the point where the descriptions are to be
generated:

COPY IDMS SUBSCHEMA-DESCRIPTION.

Additional forms of the COPY IDMS statement permit COBOL programmers to generate descriptions for the IDMS
communications block, subschema names and subschema records separately, and control the level numbers that are
generated.

See Copying Record Definitions and Their Synonyms for more information on copying information from IDD.

IDMS Communications Block

The IDMS communications block is the main interface block between your program and the DBMS. Whenever your
program issues a call to the DBMS for a database operation, the DBMS returns information about the outcome of the
requested service into the IDMS communications block. In particular, it contains the following fields (described using
COBOL field names):

Field Description

PROGRAM-NAME Name of the program; supplied by the program

ERROR-STATUS 4-digit code indicating the outcome of the last database service; all
zeros indicates successful completion

DBKEY Database key of current of run unit

RECORD-NAME Last record type successfully accessed

AREA-NAME Area name of last record type successfully accessed

ERROR-SET Name of set last involved in an error condition

ERROR-RECORD Last record type involved in an error condition

ERROR-AREA Name of area last involved in an error condition

PAGE-INFO Page information for current of run unit

DIRECT-DBKEY Suggested database key for storing a record direct

DML-SEQUENCE Number of the DML statement last executed if DEBUG was
specified in the operating mode

Error Handling

IDMS reports the completion status of a requested DML function by placing a 4-digit alphanumeric code in the ERROR-
STATUS field of the IDMS communications block. The ERROR-STATUS field should be examined following every
executable DML command to determine whether the request was successful or not.

The following table identifies some of the most common error status values that can be returned and the corresponding
condition names that are generated as part of the IDMS communications block record description (SUBSCHEMA-CTRL)
for COBOL. For PL/I, these names may optionally be generated as named constants.

Code Explanation Level-88 Name

0000 Request completed successfully DB-STATUS-OK
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0326 Record not found on a FIND or OBTAIN
using a CALC key, db-key, index, or sort
key

DB-REC-NOT-FOUND

0307 End of set or end of area was encountered
on a FIND or OBTAIN NEXT or PRIOR in a
set or area.

DB-END-OF-SET

For COBOL and PL/I programs, IDMS provides an error checking routine called IDMS-STATUS that can be copied into
the program. IDMS-STATUS checks the completion status of the latest DML request that was issued. If the function did
not complete successfully, IDMS-STATUS performs a user-supplied routine called IDMS-ABORT (COBOL only), displays
status information, and aborts the program. The status information, retrieved from the IDMS communications block,
includes PROGRAM-NAME, ERROR-STATUS, ERROR-RECORD, ERROR-SET, ERROR-AREA, RECORD-NAME,
AREA-NAME, DBKEY, page group, dbkey format and DML-SEQUENCE.

IDMS delivers IDMS-STATUS in 2 flavors. The new flavor includes DBKEY, page group and dbkey format and is defined
in the dictionaries as versions 11 and higher. The old flavor does not expand any additional call to the internal formatting
routine and thus does not display DBKEY, page group or dbkey format. The old flavor is defined as versions 1 to 5. The
higher versions always take precedence. If you prefer to use an older version, you can drop the new versions 11 and
higher from the dictionary which causes the old versions to be copied into the program instead. Another option is to
select the requested version in the program using the VERSION clause of the COPY IDMS statement (INCLUDE IDMS
statement in PL/I).

The COBOL example below shows how the IDMS-STATUS routine is copied into the program using the COPY IDMS
statement. The example also shows the user-supplied IDMS-ABORT routine that must be coded by the COBOL
programmer.

COPY IDMS IDMS-STATUS.

IDMS-ABORT SECTION.

IDMS-ABORT-EXIT. EXIT.

After every executable DML function, the program should do the following:

• Check the ERROR-STATUS field for any expected error codes. COBOL condition names (level 88s) have been
provided with the standard SUBSCHEMA-CTRL definition for the most common ERROR-STATUS values.

• PERFORM IDMS-STATUS to check for any unexpected error codes.

For example, after issuing an OBTAIN CALC request, the program should check for an ERROR-STATUS value of
'0326' (DB-REC-NOT-FOUND) and otherwise perform the IDMS-STATUS routine as follows:

OBTAIN CALC STUDENT.

IF DB-REC-NOT-FOUND

    ...

    ...

ELSE PERFORM IDMS-STATUS.

IDMS provides a set of protocols (operating modes) for COBOL programs that automatically perform the IDMS-STATUS
routine as part of expanding the DML statement. These modes are referred to as "autostatus" protocols and have names
such as BATCH-AUTOSTATUS. When using an autostatus protocol, expected ERROR-STATUS values can be specified
as ON parameters in the DML statement. The following example illustrates the use of the ON clause to check for an '0326'
ERROR-STATUS value when issuing an OBTAIN CALC request.

OBTAIN CALC STUDENT

ON DB-REC-NOT-FOUND
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  ...

  ...

Housekeeping Statements
Housekeeping consist of initiating a run unit, binding records to storage areas, readying areas, and terminating the run
unit. This article describes how to code DML statements that request the execution of housekeeping functions, and
includes the following information:

BIND RUN-UNIT Statement

The first database function executed within your program must be a BIND RUN-UNIT in order to establish a session with
the DBMS. You can code this in one of two ways:

• By coding a BIND RUN-UNIT statement.
• By coding a COPY IDMS SUBSCHEMA-BINDS statement.

The COPY IDMS SUBSCHEMA-BINDS causes the precompiler to generate the BIND RUN-UNIT statement followed by
BIND RECORD statements for every subschema record whose description is included in the program.

In deciding which statement to use, consider the following:

• If coding the BIND RUN-UNIT statement explicitly, you should first move the name of the program to the PROGRAM-
NAME field within the IDMS communications block. The precompiler does this for you if you are using COPY IDMS
SUBSCHEMA-BINDS.

• COPY IDMS SUBSCHEMA-BINDS should only be used if an autostatus protocol is in effect since otherwise error
checking is not performed after each of the generated DML statements.

• Optional clauses on the BIND RUN-UNIT statement allow the specification of the target database to access, the
subschema to use, and the dictionary from which to load the subschema. These options are not available when using
COPY IDMS SUBSCHEMA-BINDS.

The following COBOL example binds a run unit to the EMPDEMO database:

MOVE 'MYPROG' TO PROGRAM-NAME.

BIND RUN-UNIT DBNAME 'EMPDEMO'.

PERFORM IDMS-STATUS.

BIND RECORD Statement

If your program serially initiates and terminates multiple run units, you should re-initialize the ERROR-STATUS field to
1400 before starting each subsequent run unit.

BIND RECORD Statement

Before a record can be accessed, you must bind it to a specific location in variable storage by issuing a BIND RECORD
function. To do this, you either:

• Code a BIND RECORD statement for each record to be accessed.
• Code a COPY IDMS SUBSCHEMA-BINDS statement. See the preceding section for more information on this

statement.

The following example binds the DEPARTMENT and EMPLOYEE records to their respective locations in variable storage.

BIND DEPARTMENT.

PERFORM IDMS-STATUS.

BIND EMPLOYEE.
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PERFORM IDMS-STATUS.

READY Statement

Each database area containing records to be accessed must be readied. The following example readies both the EMP-
DEMO-REGION and the ORG-DEMO-REGION areas:

READY EMP-DEMO-REGION

     USAGE-MODE IS PROTECTED UPDATE.

PERFORM IDMS-STATUS.

READY ORG-DEMO-REGION

     USAGE-MODE IS RETRIEVAL.

PERFORM IDMS-STATUS.

The specified usage mode allows records within the EMP-DEMO-REGION to be updated (stored, modified, and erased)
but prevents them from being updated by other programs running concurrently; records within the ORG-DEMO-REGION
can only be retrieved (no updating will be allowed).

You can code a single ready statement if all areas within the subschema are to be readied with the same mode. The
following statement readies all areas in a shared update mode:

READY USAGE-MODE IS UPDATE.

PERFORM IDMS-STATUS.

It is possible to define default usage modes for areas within a subschema. A program using such a subschema need
not code a READY statement. If the program does code a READY statement, it must ready every area that it will access
unless the FORCE option was specified for the default usage mode. Areas using the default usage mode combined with
the FORCE option are automatically readied even if the run-unit already issued READY for other areas.

NOTE
Your program should ready all areas that it intends to access before issuing any other DML request (other than
BIND RUN-UNIT and BIND RECORD). This avoids deadlocks between programs that ready areas in conflicting
ways such as shared update and protected update.

Termination Statements

After a program has completed its database access activities successfully, it must issue the FINISH function to "close"
the database and commit any changes that it has made. The following example shows how to code the FINISH DML
statement in COBOL:

FINISH.

PERFORM IDMS-STATUS.

It is also possible to commit changes without terminating the run unit. This is often done at the completion of a logical unit
of work to free up records that have been updated so that other programs can access them, while keeping the run unit
open so that more work can be done. To do this, a COMMIT DML statement is used instead of a FINISH, as shown in the
following example that commits changes but maintains the run unit's currencies:

COMMIT.

PERFORM IDMS-STATUS.

An option on the COMMIT statement nullifies currencies in addition to committing database changes.
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If an error is encountered during program execution that prevents successful completion of the logical unit of work, the
program should issue a ROLLBACK DML statement instead of a FINISH as shown in the following example in which
database changes are rolled back and the run unit terminated:

ROLLBACK.

PERFORM IDMS-STATUS.

An option on the ROLLBACK statement permits the run unit to continue after the database changes have been rolled
back.

NOTE
Database changes are only rolled back automatically when the run unit is executing under central version. In
local mode, the database must be manually recovered.

Subschema Considerations
A subschema is a program view of the database; it typically defines a subset of the records and record elements that are
contained in the schema. The following rules apply to subschema usage:

• Any number of subschemas can be associated with a single schema.
• Any number of programs can share a subschema.
• A program can have only one subschema.

Comparing Subschema and Schema

The following table compares the features and characteristics of subschemas and schemas.

Subschema Schema
One or more per database One per database
A program view of the database (subset of records and record
elements)

Complete database description (all records and record elements)

Source description resides in the DDLDML area of the dictionary Source description resides in the DDLDML area of the dictionary
Source description that is used at DML program compile time Source description that is not used at DML program compile time
A load module resides in the DDLDCLOD area of the dictionary or
in a load (core-image) library

No load module

Load module that is used at run time Not used at run time

Subschema Access Restrictions

The subschema may place restrictions on the DML statements that can be used to access database records. For
example, you may be able to retrieve a record but not modify or erase it.

DBA-designated access restrictions, which are defined in the subschema, control program access to the database.
Restrictions can be placed on:

Areas
Access restrictions that are placed on areas prevent programs from readying them in specified usage modes (see
Area Usage Modes).
For example, a subschema with an update access restriction on the ORG-DEMO-REGION area can prevent
programs from readying that area in any update mode.

Records
Access restrictions that are placed on records prohibit programs from performing one or more of the following
DML functions against the specified record types:
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• CONNECT
• DISCONNECT
• ERASE
• FIND
• GET
• KEEP
• MODIFY
• STORE

For example, ERASE IS NOT ALLOWED for the OFFICE record type prohibits a program using the subschema
from erasing OFFICE record occurrences.

NOTE
The DML OBTAIN statement is a combination of FIND and GET; access restrictions on either FIND or
GET affect the use of OBTAIN.

Sets
Access restrictions that are placed on sets prohibit programs from performing one or more of the following DML
functions against record occurrences in the specified set:

• CONNECT
• DISCONNECT
• FIND
• KEEP

For example, DISCONNECT IS NOT ALLOWED for the JOB-EMPOSITION set prohibits a program from
disconnecting EMPOSITION occurrences from the JOB-EMPOSITION set.

If your program issues a DML statement that is prohibited in the subschema, the DBMS returns a status of nn10 in the
ERROR-STATUS field in the IDMS communications block. The IDMSRPTS utility (discussed next) produces listings of any
access restrictions that apply to a given subschema.

Program Registration

The DBA can specify in the subschema that each program that uses the subschema must be defined in the dictionary
before compilation under one of the precompilers. If program registration is in effect, you should ensure that the name that
is listed in the PROGRAM-ID statement (for COBOL) matches the program name that is registered with IDD.

IDMSRPTS Utility

The IDMSRPTS utility produces listings that describe the database definition (that is, the schema and all associated
subschemas). These reports are useful in all phases of program development; they provide the following information:

• Names of all records, sets, and areas included in the subschema
• Names, attributes, and positions of all elements included in each subschema record
• Storage mode of each record
• Access restrictions
• Set characteristics

IDMSRPTS Parameters

The following table lists the parameters of the IDMSRPTS utility that are most useful to applications programmers.

Parameter Requested information
RECDES All records and record elements that are defined in the schema
SETDES Set name, owner, membership options, and linkage options for all

sets that are defined in the schema
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SUBREC All records and record elements that are defined in the
subschema; access restrictions that are placed on records

SUBSET Set name, owner, membership options, and linkage options for all
sets that are defined in the subschema; access restrictions that
are placed on sets

SUBAREA Usage modes applicable to subschema areas, default usage
modes; access restrictions that are placed on areas

For more information about the IDMSRPTS utility, see IDMSRPTS.

Copying Record Definitions and Their Synonyms
Typically, you copy subschema records into variable storage using the primary name that the record is known by in the
schema. Synonyms are alternative names for existing dictionary entities. A given file, record, or element can have multiple
names through the use of IDD synonyms. This allows all programs that use an entity such as a record to access the same
entity definition but refer to it using a name that complies to the language in which the program is written.

Uses of Synonyms

Synonyms are typically used for the following reasons:

To allow you to copy schema-owned records into a program whose subschema is not associated with that
schema

. If a record has been copied into a schema, it can be copied only into a program that uses a subschema
associated with that schema.
However, if your program uses a subschema that is not associated with that schema, you cannot copy the record
definition into the program unless you do so through one of its synonyms. One way to do that is to specify a
version number on the COPY IDMS statement:
COPY IDMS RECORD EMPLOYEE VERSION 100.

To allow different programming languages to access the same record definition
. For example, in Assembler the EMPLOYEE record can be defined as EMPLOYE.

NOTE
The precompiler for PL/I automatically automatically converts hyphens to underscores. For example,
if you define a record called NON-HOSP-CLAIM and copy its description into a PL/I program using the
following statement:

INCLUDE IDMS (NON-HOSP-CLAIM);

The precompiler converts the hyphens to underscores:
DMLP         INCLUDE IDMS (NON-HOSP-CLAIM);

             DECLARE 1  NON_HOSP_CLAIM,

                     2  CLAIM_TYPECHARACTER (2);

Terminology for Using Synonyms

You should be familiar with the following terms:

Schema-owned
refers to any record that is defined in a schema.

IDD-defined
refers to any record defined using the DDDL compiler that has not been included in a schema.
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Mode
refers to the operating mode of your program (that is, BATCH, IDMS-DC, DC-BATCH, CICS, and so on). IDD-
defined records can be assigned one of these modes, a mode of NON-MODESPECIFIC, or no mode attribute at
all.

Language attribute
refers to the optional attribute that can be included in IDD-defined records and synonyms. For example,
LANGUAGE IS COBOL, LANGUAGE IS PL/I, or LANGUAGE IS DC.

How the Precompiler Performs COPY IDMS

When the precompiler selects which record or synonym to copy into your program, it first checks to see if you have
specified a VERSION clause in the COPY command. If no VERSION clause is given, a two-fold search is undertaken, first
for a record associated with the subschema and then, if the first test fails, for an IDD-defined record.

To determine if the specified record is associated with the subschema, the precompiler performs the following steps:

1. Forms a table of records defined in the subschema and their synonyms. This table contains all records copied
into the subschema and, for every record copied, the names of its synonyms not copied into another subschema.

2. Searches this table to match the name of the record in the COPY statement. If a match is found, that record is
copied in; if no match is found, the search continues as described below.

If you specify a VERSION clause or if the test listed above fails, the precompiler assumes that the record is an IDD-
defined record and performs the following steps:

1. Identifies a candidate record. A record is a candidate if it has a synonym whose name matches the name specified
in the COPY IDMS statement.

2. Checks the builder code. The candidate record is tested for being either schema-owned (builder code of S) or a
subschema view (builder code of V). If either is true, the record is rejected and another candidate is examined.

3. Checks the VERSION clause. If a VERSION clause is specified on the COPY IDMS statement, the candidate
record's version is compared to that specified. If they are not equal, the record is rejected and another candidate is
examined.

4. Checks the language attribute. If the candidate record has a language attribute and it is different than that of the
compiler being used (for example, PL/I), the record is rejected and another candidate is examined.

5. Checks the mode. The mode associated with the candidate record is compared with the operating mode specified
in the program. If they match, the record remains a candidate. If there is no record with a match on mode and the
candidate has a mode of NON-MODESPECIFIC, it remains a candidate. If there is no record with a matching mode
or a mode of NON-MODESPECIFIC and the candidate has no mode associated with it, it remains a candidate.
Otherwise, the record is rejected and another candidate is examined.

6. Rechecks the VERSION clause. If a VERSION clause is specified on the COPY IDMS statement, the candidate
record is chosen as the one to be copied into the program. If no VERSION clause is specified, the candidate with the
highest version meeting all the above criteria is chosen.

Navigational DML Programming Techniques
This topic discusses programming techniques used to access the database in navigational DML programs. Functionally
similar DML statements are presented together; sample code that demonstrates typical usage of each statement is
included. The navigational DML functions are divided into these categories:

Retrieving Records
-Retrieving information from the database by using navigational DML statements

Saving DB-Key and Address Information
-Saving db-keys and bind addresses

Checking For Set Membership
-The two forms of the DML IF statement, used to obtain set membership information without performing any I/O
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Updating the Database
-Modifying, storing, erasing, connecting, and disconnecting database records

Accessing Bill-of-Materials Structures
-Storing and retrieving records related as in a bill-of-materials structure

Locking Records
-Restricting access to database records

This topic also contains information on the following topics of relevance to the navigational DML programmer:

• How page information can be used to make db-keys unique within the scope of a run unit
• Currency and how it is used and updated by various DML statements
• How to collect run-time statistics

DB-Keys and Page Information
Database Keys

Each database record occurrence is identified by a database key (db-key). The db-key is a 4-byte identifier that consists
of:

• A page number, which identifies the page on which the record occurrence is stored
• A line number, which identifies the record's location on the page

The DBMS assigns a db-key to a record occurrence when the occurrence is stored in the database; that db-key remains
unchanged until the occurrence is erased or the database is unloaded and subsequently reloaded.

Page Information

Page numbers are used to identify pages within a database; however, a page number is not necessarily unique across
all areas accessible to an IDMS run-time system or even across all areas accessible to your run unit. If a page number
is not unique, you can qualify it with additional information so that it uniquely identifies a page. The additional qualifying
information is a 4-byte identifier that consists of:

• A 2-byte page group
• A 2-byte db-key radix

A page group is a number assigned to an area by the DBA for the purpose of making the area's page range unique to the
IDMS run-time system. The db-key radix indicates the number of bits within the 4-byte db-key that contain a record's line
number. The db-key radix is calculated by IDMS based on the maximum number of record occurrences that can be stored
on a page of the area.

Qualifying Db-keys

Normally all areas accessed by a run unit have the same page information and so the db-key of a record occurrence
uniquely identifies it from all other record occurrences accessible to the run unit. A run unit, however, can access areas
with different page groups or db-key radixes if it accesses a database defined to allow mixed page group binds. When
this happens, a db-key must be qualified either by record type or page information so that it uniquely identifies a record
occurrence.

In order to permit qualification, either record type or page information can be specified when retrieving a record
occurrence through its db-key. Whenever a record occurrence is retrieved, its record type, db-key and associated page
information are returned to the application program in the IDMS communications block. You can save these for later use in
retrieval commands. It is also possible to determine the page information associated with a specific record type by issuing
an ACCEPT Page-Info command.

Page Information and Record Types
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For the duration of a run unit, the page information for all occurrences of a given record type is the same. Similarly, the
page information for all record types within an area or all record types associated with a set is the same.

Using Page Information to Interpret Db-keys

The format of a db-key value depends on its db-key radix. The db-key radix specifies the number of bits within a db-key
that are reserved for a record occurrence's line number. Since the db-key radix is part of the page information associated
with a db-key, you can use page information to interpret a 4-byte db-key value. You can use this when displaying db-keys
for error reporting purposes or when establishing a target page for storing records whose location mode is direct.

Given a db-key, you can separate its associated page number by dividing the db-key by 2 raised to the power of the db-
key radix. For example, if the db-key is 4, you divide the db-key value by 2**4. The resulting value is the page number
of the db-key. To separate the line number, you multiply the page number by 2 raised to the power of the db-key radix
and subtract this value from the db-key value. The result is the line number of the db-key. You can use the following two
formulas to calculate the page and line numbers from a db-key value:

• Page-number = db-key value / (2**db-key radix)
• Line-number = db-key value - (page number*(2**db-key radix))

Run Unit Currencies
During the execution of your application program, the DBMS uses currency to keep track of the database location (db-
key) of the most recently accessed record occurrences for the run unit, record type, set, and area. By keeping track of
the most recently accessed records, currency enables you to navigate the database with a minimum of effort. Currency
values determine which record occurrences are affected by DML functions requested by an application program. Upon
successful execution of a DML statement, the DBMS automatically updates currency values, as appropriate.

A record occurrence can be:

• Current of run unit
• Current of record type
• Current of set
• Current of area

Current of Run Unit

The record occurrence that was the object of the most recent successful FIND, OBTAIN, CONNECT, STORE, MODIFY,
DISCONNECT, or ERASE function is current of run unit. Only one current record of run unit exists at any given time during
program execution. That record's db-key, record type and qualifying page information are placed in the DBKEY, RECORD-
NAME and PAGE-INFO fields of the IDMS communications block.

Current of Record Type

The most recently accessed occurrence of each record type is current of that record type. At any given time during
program execution, one current record can exist for each record type defined in the program's subschema. For example,
when your program successfully retrieves JOB 2215, that record becomes current of the JOB record type. If you then
successfully obtain EMPLOYEE 466, that record becomes current of the EMPLOYEE record type; currency for the JOB
record type remains unchanged.

Current of Set

The most recently accessed record occurrence in each set is current of set for that set. At any given time during program
execution, one current record can exist for each set defined in the program's subschema.

Because a successfully accessed record becomes the current record of all sets in which it participates as either owner or
member, a given record occurrence can be the current record of any number of sets.

Current of Area
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The most recently accessed record occurrence in each area is current of area for that area. At any given time during
program execution, one current record can exist for each area defined to the program's subschema.

When Currency is Established

At the beginning of a program, all currencies are null. Currency is established by the DML FIND, OBTAIN, RETURN,
or STORE function. Currency is updated following each successful execution of a FIND, OBTAIN, CONNECT,
DISCONNECT, ERASE, RETURN, MODIFY, or STORE statement.

How the DBMS Uses Currency

The DBMS uses currency to:

• Establish a starting point for the execution of a DML retrieval statement by using the current position in the database
with respect to run unit, record, set, or area

• Establish proper set occurrences for STORE, CONNECT, and DISCONNECT functions
• Determine the target record for a MODIFY or ERASE statement
• Determine the physical placement in the database of records stored with a location mode of VIA
• Provide the basis for saving the db-keys of related records for subsequent use by the program
• Prevent a record that is current of record, set, or area from being updated by another application

Use and Updating of Currency by DML Verbs

The table below outlines the currency required to execute each DML verb and the changes to currency following the
successful execution of that verb. The bullet symbol (&bul.) indicates currency used in command execution.

NOTE
BIND and READY do not use or update currency, but both verbs must be issued before any database access is
attempted.

DML verb Run unit Record Set Area Currency updated
by successful
execution

ACCEPT* &bul. &bul. &bul. &bul. None

IF* &bul.  &bul.  None

FIND/OBTAIN DB-
KEY

    All

FIND/OBTAIN
CURRENT*

&bul. &bul. &bul. &bul. All

FIND/OBTAIN
WITHIN SET1

  &bul.  All

FIND/OBTAIN
WITHIN AREA

   ** All

FIND/OBTAIN
OWNER

  &bul.  All

FIND/OBTAIN CALC     All

FIND/OBTAIN
DUPLICATE

 &bul.   All

FIND/OBTAIN
USING SORT KEY2

  &bul.  All

GET &bul.    None
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RETURN3   &bul.  Set

STORE   ***  All

MODIFY &bul.    None4

ERASE &bul.    Nullifies currencies
of all record types
and sets involved

CONNECT  &bul. &bul.  Run unit, set

DISCONNECT  &bul.   Nullifies currency of
object set; updates
current of run unit
and area

KEEP* &bul. &bul. &bul. &bul. None

COMMIT     None

COMMIT ALL     Nullifies all
currencies

ROLLBACK     Nullifies all
currencies

ROLLBACK
CONTINUE

    Nullifies all
currencies

FINISH     Nullifies all
currencies

*   Uses only one currency as determined by command format.

**  Required for NEXT and PRIOR formats only.

*** All in which record type participates as an automatic member.

1 Currency is not required if the statement specifies FIRST, LAST

     or sequence-number for a system-owned indexed set.

2 Currency is not required for a system-owned indexed set.

3 Currency is not required if the statement specifies FIRST, LAST,

     or USING index-key.

4 Except in the case of a sorted set.

Retrieving Records
 

In the navigational environment, you can use the following navigational DML statements to retrieve database records:

FIND
locates a record occurrence in the database.

GET
moves the data associated with a record occurrence from the page buffers to program variable storage.

OBTAIN
locates a record occurrence in the database and moves the data associated with that occurrence to program
variable storage (the equivalent of a FIND followed by a GET).

RETURN
retrieves the db-key and the symbolic key for an indexed record without retrieving the record itself.
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This article describes the following information:

Accessing CALC Records

To access a record occurrence based on its CALC-key value, perform the following steps:

1. Move the CALC-key value(s) to the CALC-key field(s) in the database record in variable storage.
2. Issue the FIND/OBTAIN CALC command.
3. Check the ERROR-STATUS field for the value 0326 (DB-REC-NOT-FOUND).
4. Perform the IDMS-STATUS routine if the DBMS returns a nonzero value other than 0326.

Example of Retrieving CALC Records

The program excerpt below shows retrieval of CALC records.

The MOVE statement initializes the CALC-key field before the database access is performed. If the DBMS returns an
ERROR-STATUS of 0326 (condition DB-REC-NOT-FOUND), the program prints a message and goes on to the next input
record.

DATA DIVISION.

WORKING-STORAGE SECTION.

01  SWITCHES.

   05 EOF-SW                  PIC X    VALUE 'N'.

      88 END-OF-FILE                   VALUE 'Y'.

PROCEDURE DIVISION.

         .

         .

    READ EMP-FILE-IN

         AT END MOVE 'Y' to EOF-SW.

    IF NOT END-OF-FILE

         PERFORM A400-GET-EMP-REC THRU A400-EXIT

            UNTIL END-OF-FILE.

    FINISH.

    GOBACK.

A400-GET-EMP-REC.

*** INITIALIZE CALC KEY ***

    MOVE EMP-ID-IN TO EMP-ID-0415.

*** RETRIEVE RECORD ***

    OBTAIN CALC EMPLOYEE.

*** CHECK FOR ERROR-STATUS = 0326 ***

    IF DB-REC-NOT-FOUND THEN

    DISPLAY 'EMPLOYEE ID: ' EMP-ID-IN ' NOT FOUND'

*** CHECK FOR ERROR-STATUS = 0000 ***

      ELSE IF DB-STATUS-OK

        PERFORM B100-WRITE-EMP-REPORT

        ELSE

          PERFORM IDMS-STATUS.

    READ EMP-FILE-IN

        AT END MOVE 'Y' to EOF-SW.

A400-EXIT.

    EXIT.

Retrieving Records with Duplicate CALC-keys
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Record types may be defined to allow duplicate CALC-keys. To retrieve all records that have the same CALC-key value,
retrieve the first by using the FIND/OBTAIN CALC statement shown above and then use the DUPLICATE option of the
FIND/OBTAIN CALC statement to retrieve the additional records. An '0326' error status signals when no more records
with the same key exist.

Walking a Set

To access a record occurrence based on its logical position within a set, perform the following steps:

1. Establish the current of set for the specified set type (for example, by issuing an OBTAIN CALC).
2. Issue the FIND/OBTAIN WITHIN SET command.
3. Check the ERROR-STATUS field for the value 0307 (DB-END-OF-SET).
4. Perform the IDMS-STATUS routine if the DBMS returns a nonzero value other than 0307.

Example of Walking a Set

The program excerpt below shows the procedure for retrieving all member records in a set.

The program enters the database on the CALC-key field DEPT-ID-0410 and establishes currency on the DEPARTMENT
record. It then walks the DEPT-EMPLOYEE set until the DBMS returns an ERROR-STATUS of 0307 (DB-END-OF-SET).

WORKING-STORAGE SECTION.

01  SWITCHES.

   05 EOF-SW                  PIC X    VALUE 'N'.

      88 END-OF-FILE                   VALUE 'Y'.

PROCEDURE DIVISION.

         .

    READ DEPT-RECORD-IN

         AT END MOVE 'Y' TO EOF-SW.

    PERFORM A300-GET-DEPT-SET THRU A300-EXIT

                       UNTIL EOF-SW = 'Y'.

    FINISH.

    GOBACK.

A300-GET-DEPT-SET.

    MOVE DEPT-ID-IN TO DEPT-ID-0410.

    OBTAIN CALC DEPARTMENT.

    IF DB-REC-NOT-FOUND

       DISPLAY 'DEPT: ' DEPT-ID-IN ' NOT FOUND'

       GO TO A300-GET-NEXT

    ELSE IF DB-STATUS-OK

       NEXT SENTENCE

    ELSE

       PERFORM IDMS-STATUS.

    MOVE DEPT-NAME-0410 TO DEPT-NAME-OUT.

    PERFORM U0900-WRITE-LINE.

A300-SET-WALK.

*** RETRIEVE NEXT EMPLOYEE IN SET ***

    OBTAIN NEXT EMPLOYEE WITHIN DEPT-EMPLOYEE.

*** CHECK FOR ERROR-STATUS = 0307 ***

    IF DB-END-OF-SET

      GO TO A300-GET-NEXT

*** CHECK FOR ERROR-STATUS = 0000 ***

    ELSE IF DB-STATUS-OK

      NEXT SENTENCE
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      ELSE

        PERFORM IDMS-STATUS.

    MOVE EMP-NAME-0415 TO EMP-NAME-OUT.

    MOVE EMP-ID-0415 TO EMP-ID-OUT.

    PERFORM U0900-WRITE-LINE.

    GO TO A300-SET-WALK.

A300-GET-NEXT.

    READ DEPT-RECORD-IN

         AT END MOVE 'Y' TO EOF-SW.

A300-EXIT.

    EXIT.

Accessing a Sorted Set

To access a record occurrence in a sorted set based on its sort key, use the FIND/OBTAIN WITHIN SET USING
SORT KEY statement. The elements that make up a sort key need not be adjacent to one another (that is, they can be
contiguous or noncontiguous).

To access a record that has either a single or a contiguous sort key, perform the following steps:

1. Establish the current of set for the specified set type.
2. Initialize the sort-key field of the database record in program variable storage with the sort-key value; for example:

MOVE 77 TO SORT-KEY-1.

3. Issue the FIND/OBTAIN WITHIN SET USING SORT KEY statement; for example:

OBTAIN RECORD-B WITHIN A-B USING SORT-KEY-1.

4. Check the ERROR-STATUS field for the value 0326 (DB-REC-NOT-FOUND).
5. Perform the IDMS-STATUS routine if the DBMS returns a nonzero value other than 0326.

Sorted Set with a Noncontiguous Sort Key

To access a record that has a noncontiguous sort key, perform the following steps:

1. Establish a work field in program variable storage that consists of the record's multiple sort-key elements stored as
contiguous data items:

Subschema Record

 

02  RECORD-B.

    05 SORT-KEY-1                  PIC 9(2).

    05 NOT-A-KEY-1                 PIC X(8).

    05 SORT-KEY-2                  PIC 9(5).

    05 NOT-A-KEY-2                 PIC XXX.

    05 SORT-KEY-3                  PIC X(15).

    05 NOT-A-KEY-3                 PIC 9(5)V99.

 

Work Record

 

02  SORT-RECORD-B

    05 S-KEY-1                     PIC 9(2).
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    05 S-KEY-2                     PIC 9(5).

    05 S-KEY-3                     PIC X(15).

2. Move the sort key values into the work record; for example:

MOVE 77           TO S-KEY-1.

MOVE 12345        TO S-KEY-2.

MOVE 'PROGRAMMER' TO S-KEY-3.

3. Establish the current of set for the specified set type.
4. Issue the FIND/OBTAIN statement, using the work record:

OBTAIN RECORD-B WITHIN A-B

                USING SORT-RECORD-B.

5. Check the ERROR-STATUS field for the value 0326 (DB-REC-NOT-FOUND).
6. Perform the IDMS-STATUS routine if the DBMS returns a nonzero value other than 0326.

'Batch programmers'. Sorted sets can be processed more efficiently by sorting the input transactions in the same order as
the set before program execution.

Example of Retrieval Using a Sort Key

The program excerpt below retrieves an EMPLOYEE record through its sort key.

This example retrieves insurance records for all specified employees. It enters the database through the EMP-NAME-NDX
set using the sort key, which is composed of the employee's last name and first name. This example eliminates the need
to initialize the sort key elements in the record by using the input file as the sort-control element.

DATA DIVISION.

FILE SECTION.

FD  SORTED-EMP-FILE-IN.

01  INS-INQ-EMP-REC-IN.

    02  EMP-SORT-NAME.

      04  LAST-IN                 PIC X(15).

      04  FIRST-IN                PIC X(10).

WORKING-STORAGE SECTION.

01  SWITCHES.

   05 EOF-SW                  PIC X    VALUE 'N'.

      88 END-OF-FILE                   VALUE 'Y'.

PROCEDURE DIVISION.

         .

    READ INS-INQ-EMP-REC-IN

         AT END MOVE 'Y' TO EOF-SW.

    PERFORM A300-GET-EMP-NDX THRU A300-EXIT

                       UNTIL EOF-SW = 'Y'.

    FINISH.

    GOBACK.

A300-GET-EMP-NDX.

*** RETRIEVE EMPLOYEE USING SORT KEY ***

    OBTAIN EMPLOYEE WITHIN EMP-NAME-NDX

    USING EMP-SORT-NAME.

*** CHECK FOR ERROR-STATUS = 0326 ***

    IF DB-REC-NOT-FOUND

      THEN DISPLAY

     'EMPLOYEE ' INS-INQ-EMP-REC ' NOT FOUND'
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    GO TO A300-GET-NEXT

*** CHECK FOR ERROR-STATUS = 0000 ***

    ELSE IF DB-STATUS-OK

      NEXT SENTENCE

      ELSE

        PERFORM IDMS-STATUS.

    PERFORM A400-GET-INS-INFO.

A300-GET-NEXT.

    READ INS-INQ-EMP-REC-IN

         AT END MOVE 'Y' TO EOF-SW.

A300-EXIT.

    EXIT.

A400-GET-INS-INFO.

      *** RETRIEVE ALL INSURANCE CLAIM RECORDS THROUGH THE ***

      *** EMP-COVERAGE AND COVERAGE-CLAIMS SETS            ***

Sorted Set Considerations

You should be aware of the following considerations related to the processing of sorted sets:

• The selected record occurrence has a key value equal to the value of the sort-control element. If more than one
occurrence contains a sort key equal to the key value in variable storage, the first such record is selected.

• The search for the specified record begins with the owner of the current of set unless the CURRENT option is
specified. When CURRENT is specified, the search begins with the currencies already established for the specified
set.

NOTE
If duplicates are allowed, iterative use of CURRENT continually returns the same occurrence; in this case,
use OBTAIN NEXT WITHIN SET.

• The search always proceeds in the next direction. The next of set is the member record with the next higher sort-key
value (next lower for descending sets) than the requested value; the prior of set is the member record with the next
lower value (higher for descending sets).

Generic Key Searches

If a member occurrence with the requested sort-key value is not found, the current of set is nullified but the next and prior
of set are maintained.

You can use this feature to perform generic key searches. For example, to retrieve all employees whose last names start
with the letter N or greater, you can establish the appropriate currency by issuing the following statements:

MOVE 'N              ' TO EMP-LAST-NAME-0415.

FIND EMPLOYEE WITHIN EMP-LNAME-NDX USING EMP-LAST-NAME-0415.

IF ERROR-STATUS = '0326'

   NEXT SENTENCE

ELSE

   PERFORM IDMS-STATUS.

To return the first record containing the partial key value followed by characters other than blanks, you issue this
statement:

OBTAIN NEXT EMPLOYEE WITHIN EMP-LNAME-NDX.

Continue to issue this OBTAIN until all records within the range you want have been returned.

Example of Retrieving Occurrences of Sorted Sets
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The figure below shows the currencies maintained by successful and unsuccessful retrieval within a sorted set.

Following successful retrieval within the A-B set, member occurrence 77 is established as current. Following unsuccessful
retrieval, a status of 0326 is returned and current of set is nullified, but the next and prior of set are maintained; this
enables you to continue accessing that set by using the FIND/OBTAIN WITHIN SET command.

Performing an Area Sweep

To access a record occurrence based on its physical position within an area, perform the following steps to establish the
correct starting position:

1. Issue the FIND/OBTAIN FIRST/LAST/nth WITHIN area-name statement.
2. Check the ERROR-STATUS field for the value 0307 (DB-END-OF-SET).
3. Perform the IDMS-STATUS routine if a value other than 0307 is returned.

Accessing Subsequent Records

To retrieve subsequent record occurrences within an area, perform the following steps:

1. Issue the FIND/OBTAIN NEXT/PRIOR WITHIN area-name statement.
2. Check the ERROR-STATUS field for the value 0307 (DB-END-OF-SET).
3. Perform the IDMS-STATUS routine if a value other than 0307 is returned.

Relative Db-key Values

The first record occurrence in an area is the one with the lowest db-key; the last record has the highest db-key. The next
record occurrence in an area is the one with the next higher db-key relative to the current record of the named area; the
prior record is the one with the next lower db-key relative to the current of area.

Accessing Multiple Record Types

When accessing multiple records types while sweeping an area, be sure that the correct record occurrence is current of
area before issuing the next FIND...WITHIN AREA. The easiest way to do this is by issuing the FIND CURRENT record-
name statement each time before reissuing the OBTAIN NEXT WITHIN AREA statement. Failure to reestablish area
currency ca CAuse your program to loop or skip records during retrieval.

The figure below shows retrieval of records within an area that contains multiple record types.

In this example, a sweep of the EMP-DEMO-REGION is performed, retrieving sequentially each EMPLOYEE record and
all records in the associated EMPLOYEE-EXPERTISE set. The first command retrieves EMPLOYEE 119. Subsequent
OBTAIN WITHIN SET statements retrieve the associated EXPERTISE records and establish currency on EXPERTISE
03. The FIND CURRENT statement is used to reestablish the proper position before retrieving EMPLOYEE 48. If FIND
CURRENT EMPLOYEE is not specified, an attempt to retrieve the next EMPLOYEE record in the area would return
EMPLOYEE 23.

Area Sweep of the EMP-DEMO-REGION

The program excerpt below shows a program that sequentially retrieves all occurrences of the EMPLOYEE record in the
EMP-DEMO-REGION, as well as, the first EMPOSITION record in the employee's EMP-EMPOSITION set.

 A000-MAIN-LINE.

       .

 A400-GET-FIRST.

*** RETRIEVE FIRST EMPLOYEE IN AREA ***

    OBTAIN FIRST EMPLOYEE WITHIN EMP-DEMO-REGION.

*** CHECK FOR ERROR-STATUS = 0307 ***

     IF DB-END-OF-SET

        DISPLAY 'AREA EMPTY'
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        FINISH

        GOBACK

     ELSE IF DB-STATUS-OK

        PERFORM A400-AREA-LOOP THRU A400-EXIT

             UNTIL DB-END-OF-SET

     ELSE

        PERFORM IDMS-STATUS.

     FINISH.

     GOBACK.

 A400-AREA-LOOP.

     DISPLAY 'EMPLOYEE: ' EMP-ID-0415

             'FIRST NAME: ' EMP-FIRST-NAME-0415

             'LAST NAME:  ' EMP-LAST-NAME-0415.

*** RETRIEVE NEXT EMPLOYEE IN AREA ***

 A400-NEXT-EMPLOYEE

     FIND CURRENT EMPLOYEE

     PERFORM IDMS-STATUS

     OBTAIN NEXT EMPLOYEE WITHIN EMP-DEMO-REGION.

*** CHECK FOR ERROR-STATUS = 0307 ***

     IF DB-END-OF-SET

        GO TO A400-EXIT

     ELSE IF DB-STATUS-OK

        NEXT SENTENCE

        ELSE

          PERFORM IDMS-STATUS.

 A400-EXIT.

     EXIT.

Accessing Owner Records

To access the owner record of the current record of set, perform the following steps:

1. Establish the current of set for the specified set type (for example, by issuing an OBTAIN CALC).
2. If the set is defined with either the optional or the manual set membership option, issue the IF MEMBER statement to

determine set membership status.
3. Issue the FIND/OBTAIN OWNER command.
4. Perform the IDMS-STATUS routine if the DBMS returns a nonzero value.

How FIND/OBTAIN OWNER Works

FIND/OBTAIN OWNER uses the current of set and locates the owner of that set occurrence.

Checking for Set Membership

Since an optional member may have been disconnected from the set and a manual member may never have been
connected to the set, you cannot assume that such a record is actually connected to an occurrence of the set. Failure
to check membership may result in obtaining the owner of another record, the one that is the current of set. If a member
record is declared with either the optional or the manual set membership option, you should use the IF statement
(explained in Checking for Set Membership) to determine whether the current record is presently connected to the
specified set before issuing the FIND/OBTAIN OWNER command.

OWNER Retrieval in Optional or Manual Sets

The program excerpt and the figure below illustrate OWNER retrieval for sets with either the optional or the manual
membership option. Records defined to sets with either the optional or the manual option may not be connected to a set
occurrence; you can use the DML IF statement to test for set membership.
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Owner Retrieval for Mandatory Automatic Sets

A member record declared as a mandatory automatic member of a set must be connected to an owner record. Such
records are connected to a set occurrence when they are stored and cannot be disconnected. Therefore, you need not
test for set membership prior to obtaining the set owner. The following program excerpt and figure illustrate OWNER
retrieval for mandatory automatic sets.

Accessing a Record by Its db-key

The DBMS assigns a db-key to each record occurrence in the database. This key identifies the database page and
line number where the record is located. The db-key can be qualified by record type or page information to ensure
that it identifies a unique record occurrence. While always allowed, qualification is necessary only under the following
circumstances:

• the subschema includes areas with different page information values
• the page information associated with the current of run unit is different than that of the record to be retrieved

For more information about qualifying db-keys, see DB-Keys and Page Information.

Steps to Access a Record by its Db-key

To access a record directly by using its db-key, perform the following steps:

1. Save the db-key of the record to be retrieved in a field defined as a binary fullword (COBOL PIC S9(8) COMP SYNC).
Optionally save its record type or page information to use to qualify the db-key. For more information, see Saving a db-
key.

2. Perform processing as required.
3. Issue the FIND/OBTAIN DB-KEY command using the saved db-key and qualifying information.
4. Perform the IDMS-STATUS routine if the DBMS returns a nonzero value.

When to Use Access by Db-key

Using a record's db-key provides for the most efficient form of database retrieval. For example, if you know that your
program will need to use a record more than once, it is best to save the record's db-key and reaccess the record by using
FIND/OBTAIN DB-KEY. Any subschema record can be accessed by its db-key, regardless of location mode. Currency is
not used to determine the target record of the FIND/OBTAIN DB-KEY statement; the record is identified by its db-key and,
optionally, by its record type or page information.

'Native VSAM users'. The FIND/OBTAIN DB-KEY statement cannot be used to access records in a native VSAM key-
sequenced data set (KSDS).

Example of Record Access by Db-key and Page-info

The program excerpt below shows using a db-key and page-info to reestablish currency.

NOTE
This application walks the DEPT-EMPLOYEE set, printing a report of all employees and their managers. After
accessing the manager's EMPLOYEE record, the FIND DB-KEY statement is used to reestablish the correct
EMPLOYEE record as current of the DEPT-EMPLOYEE set.

WORKING-STORAGE SECTION.

01  SAVED-DBKEYS.

     05 SAVE-EMP-DBKEY         PIC S9(8) COMP SYNC.

 PROCEDURE DIVISION.

        .

 A200-GET-EMP-MANAGER.

*** RETRIEVE EMPLOYEES SEQUENTIALLY WITHIN SET ***

     OBTAIN NEXT WITHIN DEPT-EMPLOYEE.
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*** CHECK FOR ERROR-STATUS = 0307 ***

     IF DB-END-OF-SET

        GO TO A200-EXIT

*** CHECK FOR ERROR-STATUS = 0000 ***

     ELSE IF DB-STATUS-OK

        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.

*** SAVE EMPLOYEES' DB-KEY ***

     MOVE DBKEY TO SAVE-EMP-DBKEY.

     PERFORM IDMS-STATUS.

     MOVE EMP-ID-0415 TO EMP-ID-OUT.

     MOVE EMP-FIRST-NAME-0415 TO EMP-FIRST-OUT.

     MOVE EMP-LAST-NAME-0415 TO EMP-LAST-OUT.

     IF REPORTS-TO IS EMPTY

        DISPLAY 'EMPLOYEE ' EMP-ID-0415 'HAS NO MANAGER'

        GO TO A200-EXIT.

     FIND FIRST WITHIN REPORTS-TO.

     PERFORM IDMS-STATUS.

*** ACCESS MANAGER'S EMPLOYEE RECORD ***

     OBTAIN OWNER WITHIN MANAGES.

     PERFORM IDMS-STATUS.

     MOVE EMP-FIRST-NAME-0415 TO MANAGER-FIRST-OUT.

     MOVE EMP-LAST-NAME-0415 TO MANAGER-LAST-OUT.

*** REESTABLISH EMPLOYEE CURRENCY TO       ***

*** CONTINUE WALKING THE DEPT-EMPLOYEE SET ***

     FIND EMPLOYEE DB-KEY IS SAVE-EMP-DBKEY.

     PERFORM IDMS-STATUS.

 A200-EXIT.

     EXIT.

Example of Record Access by Db-key and Page-info

The program excerpt below shows using a db-key and page-info to reestablish currency.

NOTE
Use this coding technique when the subschema includes areas that have mixed page groups.

This application walks the DEPT-EMPLOYEE set, printing a report of all employees and their managers. After accessing
the manager's EMPLOYEE record, the FIND DB-KEY statement is used to reestablish the correct EMPLOYEE record as
current of the DEPT-EMPLOYEE set.

 WORKING-STORAGE SECTION.

 01  SAVED-DBKEY-PAGEINFO.

     05 SAVE-EMP-DBKEY         PIC S9(8) COMP SYNC.

     05 SAVE-EMP-PAGEINFO      PIC S9(8) COMP SYNC.

 PROCEDURE DIVISION.

        .

 A200-GET-EMP-MANAGER.

*** RETRIEVE EMPLOYEES SEQUENTIALLY WITHIN SET ***

     OBTAIN NEXT WITHIN DEPT-EMPLOYEE.

*** CHECK FOR ERROR-STATUS = 0307 ***

     IF DB-END-OF-SET

        GO TO A200-EXIT
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*** CHECK FOR ERROR-STATUS = 0000 ***

     ELSE IF DB-STATUS-OK

        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.

*** SAVE EMPLOYEES' DB-KEY and PAGE-INFO ***

     MOVE DBKEY TO SAVE-EMP-DBKEY.

     MOVE PAGE-INFO TO SAVE-EMP-PAGEINFO.

     PERFORM IDMS-STATUS.

     MOVE EMP-ID-0415 TO EMP-ID-OUT.

     MOVE EMP-FIRST-NAME-0415 TO EMP-FIRST-OUT.

     MOVE EMP-LAST-NAME-0415 TO EMP-LAST-OUT.

     IF REPORTS-TO IS EMPTY

        DISPLAY 'EMPLOYEE ' EMP-ID-0415 'HAS NO MANAGER'

        GO TO A200-EXIT.

     FIND FIRST WITHIN REPORTS-TO.

     PERFORM IDMS-STATUS.

*** ACCESS MANAGER'S EMPLOYEE RECORD ***

     OBTAIN OWNER WITHIN MANAGES.

     PERFORM IDMS-STATUS.

     MOVE EMP-FIRST-NAME-0415 TO MANAGER-FIRST-OUT.

     MOVE EMP-LAST-NAME-0415 TO MANAGER-LAST-OUT.

*** REESTABLISH EMPLOYEE CURRENCY TO       ***

*** CONTINUE WALKING THE DEPT-EMPLOYEE SET ***

     FIND DB-KEY IS SAVE-EMP-DBKEY PAGE-INFO SAVE-EMP-PAGEINFO.

     PERFORM IDMS-STATUS.

 A200-EXIT.

     EXIT.

Accessing Indexed Records

Indexes provide an efficient means of accessing member record occurrences. You can retrieve member records in
indexed sets as if they were member records in nonindexed sets.

The table below lists the retrieval statements that you can use with indexed records.

Retrieval statement Restrictions

FIND/OBTAIN CURRENT WITHIN SET

FIND/OBTAIN RECORD WITHIN SET

FIND/OBTAIN USING SORT KEY Sorted indexed sets only

FIND/OBTAIN OWNER OBTAIN not allowed for system-owned indexes

RETURN Db-key and symbolic key only

Example of Accessing an Indexed Record

The program excerpt below shows retrieval of all records in the EMP-NAME-NDX (a system-owned indexed set).

The EMP-NAME-NDX set is sorted in ascending order on EMP-LAST-NAME and EMP-FIRST-NAME; this program
produces an alphabetical list of all employees.

 PROCEDURE DIVISION.

 A000-MAIN-LINE.
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 .

 .

 .

        MOVE 'Y' to FIRST-TIME-SW.

        PERFORM A000-GET-NDX-SET THRU A000-EXIT

             UNTIL DB-END-OF-SET.

        PERFORM END-PROCESSING.

        GOBACK.

 

 A000-GET-NDX-SET.

*** SEQUENTIALLY RETRIEVE EMPLOYEES INDEXED BY LAST NAME ***

   IF FIRST-TIME-SW = 'Y'

     MOVE 'N' TO FIRST-TIME-SW

     OBTAIN FIRST EMPLOYEE WITHIN EMP-NAME-NDX

   ELSE

     OBTAIN NEXT EMPLOYEE WITHIN EMP-NAME-NDX.

*** CHECK FOR ERROR-STATUS = 0307 ***

   IF DB-END-OF-SET

     GO TO A000-EXIT

*** CHECK FOR ERROR-STATUS = 0000 ***

   ELSE IF DB-STATUS-OK

     NEXT SENTENCE

     ELSE

       PERFORM IDMS-STATUS.

       DISPLAY EMP-ID-0415

             EMP-LAST-NAME-0415

             EMP-FIRST-NAME-0415.

 A000-EXIT.

     EXIT.

Retrieving the Key without the Record

To retrieve the db-key and symbolic key of an indexed record without retrieving the record itself, perform the following
steps:

1. Initialize variable storage fields, as required.
2. Issue the RETURN statement.
3. If you are issuing the RETURN statement iteratively, check for an ERROR-STATUS of 1707; if you are doing a keyed

search, check for an ERROR-STATUS of 1726.
4. Perform the IDMS-STATUS routine if 1726, 1707, or 0000 is not returned.

Using the RETURN Statement

The RETURN statement establishes currency in the indexed set and moves the record's symbolic key into the data fields
within the record in program variable storage. Alternatively, you can move the record's symbolic key into some other
specified variable-storage location.

Example of Using RETURN

The program excerpt below uses the RETURN statement to establish indexed set currency.

This program establishes currency in the EMP-NAME-NDX set by using the RETURN statement to perform a generic-key
search. It checks for the ERROR-STATUS 1726 (record not found), and retrieves all employees whose last name begins
with the letter N or greater.

 DATA DIVISION.
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 WORKING-STORAGE SECTION.

 01  INDEX-ITEMS.

     03 DB-KEY-V          PIC S9(8) COMP SYNC.

     03 INDEX-START-POINT PIC X(30)   VALUE 'N'.

 PROCEDURE DIVISION.

 A000-MAIN-LINE.

 .

 .

 .

  MOVE INDEX-START-POINT TO INDEX-KEY-VALUE.

  RETURN DB-KEY-V FROM EMP-NAME-NDX

  USING INDEX-START-POINT.

*** IF NO MATCHING EMPLOYEE, OBTAIN NEXT IN SET ***

  IF ERROR-STATUS = '1726' THEN

     OBTAIN NEXT EMPLOYEE WITHIN EMP-NAME-NDX.

  IF DB-STATUS-OK

     NEXT SENTENCE

  ELSE

     PERFORM IDMS-STATUS.

     PERFORM A000-GET-NDX-SET THRU A000-EXIT

          UNTIL DB-END-OF-SET.

     FINISH.

     GOBACK.

 A000-GET-NDX-SET.

     DISPLAY  EMP-ID-0415

              EMP-LAST-NAME-0415

              EMP-FIRST-NAME-0415.

     OBTAIN NEXT EMPLOYEE WITHIN EMP-NAME-NDX.

*** CHECK FOR ERROR-STATUS = 0307 ***

     IF DB-END-OF-SET

        GO TO A000-EXIT

*** CHECK FOR ERROR-STATUS = 0000 ***

     ELSE IF DB-STATUS-OK

        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.

 A000-EXIT.

     EXIT.

Saving db-key, Page Information, and Bind Addresses
Retrieving a record by using its db-key is the most efficient form of retrieval. If you know that you will use a record
later in your program, you should save its db-key in order to reaccess the record by using db-key retrieval. In certain
circumstances a db-key used to access a record may require qualification by record type or page information. You can
save page information when saving a db-key or by issuing a DML request.

For information about direct access to a record, see Accessing a Record by Its db-key.

For more information about qualifying db-keys, see DB-Keys and Page Information.

ACCEPT statements (also called save statements) transfer db-keys, page information, and storage-addresses from the
DBMS to program variable storage. These statements are an efficient means of obtaining information at run time because
they usually cause no database I/O.
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Saving a db-key, page information and a bind address are explained below.

This article describes the following information:

Saving a db-key

You can retrieve a db-key using one of these methods:

Accepting the db-key of a current record
. You can retrieve the db-key of the record that is current of run unit, record type, set, or area using the ACCEPT
DB-KEY FROM CURRENCY statement.

NOTE
You can also retrieve the db-key of the record that is current of run unit from the DBKEY field of the
IDMS communications block. You can retrieve its page information from the PAGE-INFO field of the
IDMS communications block.

Accepting a db-key relative to the current record
. You can use an ACCEPT DB-KEY RELATIVE TO CURRENCY statement to retrieve the db-key of the NEXT,
PRIOR, or OWNER record relative to the current record of set.

Steps in Saving a db-key

To save a db-key, perform the following steps:

1. Establish the appropriate currency for the required record.
2. Perform one of the following steps:
If the required record is current of run unit

, move the DBKEY field in the IDMS communications block to a variable storage field defined as a binary fullword
(COBOL PIC S9(8) COMP SYNC).

If the required record is not current of run unit
, issue either the ACCEPT DBKEY FROM CURRENCY or the ACCEPT DBKEY RELATIVE TO CURRENCY
statement, storing the saved db-key in a variable storage field defined as a binary fullword (COBOL PIC S9(8)
COMP SYNC).

3. Perform the IDMS-STATUS routine if the DBMS returns a nonzero value.

WARNING
You should not save db-keys or page information outside of the program because these values can change if
the database is unloaded and reloaded, if record occurrences are erased or if an area is assigned to a different
page group.

Example of Using db-keys

The program excerpt below shows a program that compares db-keys. The first db-key is acquired from the IDMS
communications block, the second by using an ACCEPT DB-KEY statement.

This application compares the db-key of each JOB record with JOB owner db-keys in EMPOSITION records in the JOB-
EMPOSITION set. When the db-keys match, the program accesses the EMPOSITION information by issuing a GET
statement.

 WORKING-STORAGE SECTION.

 01  JOB-DBKEY          PIC S9(8)  COMP.

 01  MATCH-DBKEY        PIC S9(8)  COMP.

 .

 .

 .

 PROCEDURE DIVISION.
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 .

 .

 .

     PERFORM A100-GET-EMP-JOB THRU A100-EXIT

          UNTIL END-OF-FILE.

 .

 .

 .

 A100-GET-EMP-JOB.

     MOVE GETEMP-ID-IN TO EMP-ID-0415.

     OBTAIN CALC EMPLOYEE.

*** CHECK FOR ERROR-STATUS = 0326 ***

     IF DB-REC-NOT-FOUND

        DISPLAY 'EMP NOT FOUND: ' GETEMP-ID-IN

        GO TO A100-GET-NEXT

*** CHECK FOR ERROR-STATUS = 0000 ***

     ELSE IF DB-STATUS-OK

        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.

     MOVE GETJOB-ID-IN TO JOB-ID-0440.

     OBTAIN CALC JOB.

*** CHECK FOR ERROR-STATUS = 0326 ***

     IF DB-REC-NOT-FOUND

        DISPLAY 'JOB NOT FOUND: ' GETJOB-ID-IN

        GO TO A100-GET-NEXT

*** CHECK FOR ERROR-STATUS = 0000 ***

     ELSE IF DB-STATUS-OK

        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.

*** SAVE JOB DB-KEY ***

     MOVE DBKEY TO JOB-DBKEY.

     IF EMP-EMPOSITION IS EMPTY

        DISPLAY 'EMP-EMPOSITION IS EMPTY FOR: ' GETEMP-ID-IN

        GO TO A100-GET-NEXT

     ELSE

        PERFORM A200-LOOP THRU A200-EXIT.

 A100-GET-NEXT.

     READ GET-FILE-IN AT END MOVE 'Y' TO EOF-SW.

 A100-EXIT.

     EXIT.

 A200-LOOP.

     FIND NEXT WITHIN EMP-EMPOSITION.

*** CHECK FOR ERROR-STATUS = 0307 ***

     IF DB-END-OF-SET

        GO TO A200-EXIT

*** CHECK FOR ERROR-STATUS = 0000 ***

     ELSE IF DB-STATUS-OK

        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.

*** ACCESS DB-KEY OF OWNER IN JOB-EMPOSITION SET ***

 112



 Programming

     ACCEPT MATCH-DBKEY FROM JOB-EMPOSITION

     OWNER CURRENCY.

     IF DB-STATUS-OK

        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.

*** IF DB-KEYS ARE NOT EQUAL, LOOP AND TRY AGAIN ***

     IF JOB-DBKEY NOT = MATCH-DBKEY

     THEN

        GO TO A200-LOOP

     ELSE

        NEXT SENTENCE.

*** IF DB-KEYS ARE EQUAL, ACCESS THE EMPOSITION DATA ***

     GET EMPOSITION.

     IF NOT DB-STATUS-OK

       PERFORM IDMS-STATUS

     ELSE NEXT SENTENCE.

     PERFORM A300-PRINT-DATA.

 A200-EXIT.

     EXIT.

 .

 .

 .

Inferring Information

For indexed sets and chained sets with prior pointers, the ACCEPT DB-KEY RELATIVE TO CURRENCY statement can
also be used to infer information, as shown in the program excerpt below.

This application erases all DEPARTMENT records that contain less than two EMPLOYEE records. The first ACCEPT
statement tests for zero EMPLOYEE records; the second ACCEPT statement tests for one.

 WORKING-STORAGE SECTION.

 01  SAVED-DBKEYS.

     05 NEXT-DEPT-EMP-DBKEY     PIC S9(8) COMP SYNC.

     05 PRIOR-DEPT-EMP-DBKEY    PIC S9(8) COMP SYNC.

 PROCEDURE DIVISION.

 A100-LEAN-AND-FAST.

     OBTAIN FIRST DEPARTMENT WITHIN ORG-DEMO-REGION.

*** CHECK FOR ERROR-STATUS = 0307 ***

     IF DB-END-OF-SET THEN

        GO TO EMPTY-AREA

     ELSE

        PERFORM IDMS-STATUS.

     PERFORM A200-ACCEPT-AND-TEST THRU A200-EXIT

                  UNTIL DB-END-OF-SET.

     FINISH.

     GOBACK.

 A200-ACCEPT-AND-TEST.

*** RETRIEVE NEXT DB-KEY ***

     ACCEPT NEXT-DEPT-EMP-DBKEY FROM

        DEPT-EMPLOYEE NEXT CURRENCY.

     PERFORM IDMS-STATUS.

*** CHECK FOR EMPTY SET ***
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*** IF DB-KEYS ARE THE SAME, THE SET IS EMPTY ***

     IF NEXT-DEPT-EMP-DBKEY = DBKEY THEN

        ERASE DEPARTMENT PERMANENT

        PERFORM IDMS-STATUS

        GO TO A200-GET-NEXT.

*** CHECK FOR ONE-MEMBER SET ***

     ACCEPT PRIOR-DEPT-EMP-DBKEY FROM

        DEPT-EMPLOYEE PRIOR CURRENCY.

     PERFORM IDMS-STATUS.

*** IF DB-KEYS ARE THE SAME, THE SET HAS ONE MEMBER ***

     IF NEXT-DEPT-EMP-DBKEY =

        PRIOR-DEPT-EMP-DBKEY THEN

        ERASE DEPARTMENT PERMANENT

        PERFORM IDMS-STATUS

        GO TO A200-GET-NEXT

     ELSE

       GO TO A200-GET-NEXT.

 A200-GET-NEXT.

     OBTAIN NEXT DEPARTMENT WITHIN ORG-DEMO-REGION.

*** CHECK FOR ERROR-STATUS = 0307 ***

     IF DB-END-OF-SET THEN

        GO TO A200-EXIT

     ELSE

        PERFORM IDMS-STATUS.

 A200-EXIT.

     EXIT.

Saving Page Information

You can retrieve page information using one of these methods:

• Moving the page information of the record that is current of run unit from the PAGE-INFO field of the IDMS
communications block.

• Accepting page information for a record type by using an ACCEPT PAGE-INFO statement.

Steps in Saving Page Information

To save page information, perform the following steps:

1. If the required record is current of run unit, move the PAGE-INFO field of the IDMS communications block to a variable
storage field.

2. If you know the record type for which page information is desired:
– Issue the ACCEPT PAGE-INFO statement, storing the output in a variable storage field.
– Perform the IDMS-STATUS routine if the DBMS returns a nonzero value.

The variable storage field used to hold page information can either be defined as a binary fullword field (COBOL PIC
S9(8) COMP SYNC) or as a group item consisting of two contiguous binary halfwords. In COBOL this might look as:

01 <group-field-name>.

   02 <page-group-field-name>  PIC S9(4) COMP SYNC.

   02 <dbkey-radix-field-name> PIC S9(4) COMP SYNC.

The latter definition enables the components of the page information to be accessed independently.
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WARNING
You should not save page information outside of the program because the value can change if the database is
unloaded and reloaded or if an area is assigned to a different page group.

Example of Using Page Information

The following example retrieves the page information for the DEPARTMENT record and uses the db-key radix to separate
a db-key's page and line numbers.

Saving a Record's BIND Address

To access a database record from a subprogram, you may need to know its storage address. You can use the ACCEPT
BIND ADDRESS statement to acquire the storage address of a record that was bound in the calling program.

Because the ACCEPT BIND ADDRESS statement returns a storage address, it is typically used with subroutines.

For more information on the ACCEPT BIND ADDRESS statement, see the language-specific IDMS DML Reference
section.

Checking for Set Membership
When accessing the database, you may find it necessary to obtain information about an owner or member record's set-
membership status. To obtain set-specific information for a record occurrence, use the IF statement. By using the IF
statement, you can determine:

• If the current occurrence of a specified set contains any member record occurrences (Is it empty?)
• If the current record of run unit participates as a member in a specified set defined with either the optional or the

manual set membership option (Is it currently connected to an occurrence of the specified set?)

Each IF statement contains a conditional phrase and an imperative statement that specifies further action based on the
outcome of the evaluation.

'Native VSAM users'. The IF statement is not allowed for sets defined with member records that are stored in native
VSAM data sets.

Use of the IF EMPTY statement and the IF MEMBER statement are discussed below.

This article describes the following information:

Using the IF EMPTY Statement

After you have retrieved the owner record in a set, you can issue the IF EMPTY statement to determine if the set owns
any member record occurrences. This allows you to control processing based on whether the set is empty.

Steps in Determining if a Set Is Empty

To determine if a set is empty, perform the following steps:

1. Establish currency for the set.
2. Issue the IF EMPTY statement.
3. Perform further processing as specified.

NOTE
If the set contains a member record, the first record in the set is always accessed during the processing of an IF
EMPTY DML statement, in order to determine whether or not it is logically deleted. This can result in additional I/
Os particularly if the member records are not stored VIA the set being tested.

How to Avoid an OBTAIN
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You can also use the IF EMPTY statement to eliminate the need for using an OBTAIN FIRST WITHIN SET statement to
walk a set, as illustrated in the program excerpt below.

Because the IF EMPTY statement determines that the set is not empty, you can be assured that the program can read at
least one EMPLOYEE record before an ERROR-STATUS of 0307 (DB-END-OF-SET) is returned.

 .

 .

 .

    IF DEPT-EMPLOYEE IS EMPTY

        MOVE NO-EMP-MESSAGE TO TITLE-OUT

    ELSE

        PERFORM A100-DEPT-EMP-WALK THRU A100-EXIT

            UNTIL DB-END-OF-SET.

A100-DEPT-EMP-WALK.

    OBTAIN NEXT WITHIN DEPT-EMPLOYEE.

 .

 .

 .

Using the IF MEMBER Statement

If the current record of run unit participates as a member in a set defined with either the optional or the manual set
membership option, you cannot assume that that record occurrence is also current of set. For example, an optional record
may never have been connected to the set, or a manual record may have been disconnected from the set.

For more information about optional and manual set membership, see Set Membership Options in the Sets topic.

Failure to Test for Set Membership

The figure below shows the invalid conclusion that can result from not testing for set membership.

Since EMPLOYEE 480 is not currently connected to an occurrence of the OFFICE-EMPLOYEE set, the OBTAIN
OWNER statement retrieves the owner of the current record of set (OFFICE 3). This leads to the invalid assumption that
EMPLOYEE 480 works in OFFICE 3.

                          R. U.       Record            Set         Area

                          curr.     currencies      currencies    currencies

                         ┌─────┐┌─────┬─────┬─────┐┌─────┬─────┐┌─────┬─────┐

                         │  R  ││  D  │  E  │  O  ││  D  │  O  ││  O  │  E  │

                         │  U  ││  E  │  M  │  F  ││  E  │  F  ││  R  │  M  │

                         │  N  ││  P  │  P  │  F  ││  P  │  F  ││  G  │  P  │

                         │     ││  A  │  L  │  I  ││  T  │  I  ││  -  │  -  │

                         │  U  ││  R  │  O  │  C  ││  -  │  C  ││  D  │  D  │

                         │  N  ││  T  │  Y  │  E  ││  E  │  E  ││  E  │  E  │

                         │  I  ││  M  │  E  │     ││  M  │  -  ││  M  │  M  │

                         │  T  ││  E  │  E  │     ││  P  │  E  ││  O  │  O  │

                         │     ││  N  │     │     ││  L  │  M  ││  -  │  -  │

                         │     ││  T  │     │     ││  O  │  P  ││  R  │  R  │

                         │     ││     │     │     ││  Y  │  L  ││  E  │  E  │

                         │     ││     │     │     ││  E  │  O  ││  G  │  G  │

                         │     ││     │     │     ││  E  │  Y  ││  I  │  I  │
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                         │     ││     │     │     ││     │  E  ││  O  │  O  │

                         │     ││     │     │     ││     │  E  ││  N  │  N  │

                         │     ││     │     │     ││     │     ││     │     │

┌────────────────────────┼─────┼┼─────┼─────┼─────┼┼─────┼─────┼┼─────┼─────┤

│PREVIOUSLY ESTABLISHED  │5200 ││5200 │ 477 │  3  ││5200 │ 477 ││ 477 │ 5200│

│CURRENCIES              │     ││     │     │     ││     │     ││     │     │

├────────────────────────┼─────┼┼─────┼─────┼─────┼┼─────┼─────┼┼─────┼─────┤

│OBTAIN FIRST WITHIN     │ 480 ││5200 │ 480 │  3  ││ 480 │ 477 ││ 480 │ 5200│

│DEPT-EMPLOYEE.          │     ││     │     │     ││     │     ││     │     │

├────────────────────────┼─────┼┼─────┼─────┼─────┼┼─────┼─────┼┼─────┼─────┤

│OBTAIN OWNER WITHIN     │  3  ││5200 │ 480 │  3  ││ 480 │  3  ││ 480 │  3  │

│OFFICE-EMPLOYEE.        │     ││     │     │     ││     │     ││     │     │

└────────────────────────┴─────┴┴─────┴─────┴─────┴┴─────┴─────┴┴─────┴─────┘

Steps in Testing for Set Membership

You can issue the IF MEMBER statement to ensure that a record occurrence currently participates as a member of a
specified set.

To determine if a record participates as a member in a set, perform the following steps:

1. Establish run unit currency for the specified member record.
2. Issue the IF MEMBER statement.
3. Perform further processing, as specified

The program excerpt below uses the IF EMPTY and the IF MEMBER statements to facilitate database navigation.

The IF EMPTY statement determines if the DEPT-EMPLOYEE set is empty; the IF MEMBER statement determines
whether the current of run unit (EMPLOYEE) participates as a member in the OFFICE-EMPLOYEE set.

 PROCEDURE DIVISION.

 .

 .

 .

 A100-EMP-DEPT-OFF.

     MOVE DEPT-ID-IN TO DEPT-ID-0410.

     OBTAIN CALC DEPARTMENT

     IF DB-REC-NOT-FOUND

        GO TO GET-NEXT

     ELSE IF DB-STATUS-OK

        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.

*** TEST TO SEE IF SET IS EMPTY ***

     IF DEPT-EMPLOYEE IS EMPTY

        MOVE NO-EMP-MESSAGE TO TITLE-OUT

     ELSE

        PERFORM A100-WALK THRU A100-EXIT

        UNTIL DB-END-OF-SET.

 A100-WALK.

     OBTAIN NEXT WITHIN DEPT-EMPLOYEE.

*** CHECK FOR ERROR-STATUS = 0307 ***

     IF DB-END-OF-SET

        GO TO A100-EXIT

     ELSE IF DB-STATUS-OK
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        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.

*** TEST TO SEE IF EMPLOYEE IS CURRENTLY CONNECTED TO THE SET ***

     IF NOT OFFICE-EMPLOYEE MEMBER

        MOVE NO-OFF-MESSAGE TO TITLE-OUT

     ELSE

        OBTAIN OWNER WITHIN OFFICE-EMPLOYEE

        PERFORM IDMS-STATUS

        MOVE OFFICE-ADDRESS-0450 TO ADDRESS-OUT.

     PERFORM U100-PRINT.

  A100-EXIT.

     EXIT.

Updating the Database
DML modification statements update record occurrences in the database. By using these statements, which are discussed
separately on the following pages, you can:

• Store a new record occurrence in the database
• Modify the contents of an existing record
• Erase a record from the database
• Connect a member record to a set
• Disconnect a member record from a set

This article describes the following information:

Storing Records

To add a record occurrence to the database, perform the following steps:

1. Specify a subschema that includes:
– All sets in which the stored record is defined as an automatic member
– The owner record of each of the required automatic sets

NOTE
Sets for which the stored record is defined as a manual member need not be defined in the subschema
because the STORE statement does not access those sets. (An automatic member is connected
automatically to the selected set occurrence when the record is stored; a manual member is not connected
automatically to the selected set occurrence.)

2. Ready all affected areas in one of the update usage modes (for more information, see Area Usage Modes).
Areas should be readied whether they are affected explicitly or implicitly (for example, as owner of a mandatory
automatic set whose members are being stored).

3. Initialize the following variable storage fields:
– All CALC, index, sort-key, and data fields
– If the record being stored has a location mode of DIRECT, initialize the contents of the DIRECT-DBKEY field in the

IDMS communications block with a suggested db-key value or a null db-key value of -1.
– If the record is to be stored in a native VSAM relative-record data set (RRDS), initialize the contents of the DIRECT-

DBKEY field with the relative record number that represents the location within the data set where the record is to
be stored.

4. Establish currency for all set occurrences in which the stored record will participate as an automatic member.
Depending on the set order, the stored record occurrence is positioned as follows:
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If the named record is defined as a member of a set that is ordered FIRST or LAST
, the record that is current of set establishes the set occurrence to which the new record will be connected.

If the named record is defined as a member of a set that is ordered NEXT or PRIOR
, the record that is current of set establishes the set occurrence into which the new record will be connected and
determines its position within the set.

If the named record is defined as a member of a sorted set
, the record that is current of set establishes the set occurrence into which the new record will be connected. The
DBMS compares the sort key of the new record with the sort key of the current record of set to determine if the
new record can be inserted into the set by movement in the next direction. If it can, the current of set remains
positioned at the record that is current of set and the new record is inserted. If it cannot, the DBMS finds the
owner of the current of set (not necessarily the current occurrence of the owner record type) and moves as far
forward in the next direction as is necessary to determine the logical insertion point for the new record.

If the record being stored has a location mode of VIA, currency must be established for that VIA set, regardless of
whether the record being stored is an automatic or manual member of that set. Current of the VIA set provides the
suggested page for the record being stored.

5. Issue the STORE command.
6. Perform the IDMS-STATUS routine if the DBMS returns a nonzero value.

What STORE Does

STORE performs the following functions:

• Acquires space and assigns a database key for a new record occurrence in the database
• Transfers the value of the appropriate elements from program variable storage to the space acquired for the record

occurrence in the database
• Connects the new record occurrence to all sets for which it is defined as an automatic member

The program excerpt below shows storing records in the database.

The program establishes the proper DEPARTMENT and OFFICE currencies and stores the new EMPLOYEE record.

 PROCEDURE DIVISION.

          .

     READ NEW-EMP-FILE-IN.

          AT END MOVE 'Y' TO EOF-SW.

     PERFORM A300-STORE-EMP THRU A300-EXIT

                        UNTIL END-OF-FILE.

     FINISH.

     GOBACK.

 A300-STORE-EMP.

     MOVE DEPT-ID-IN TO DEPT-ID-0410.

*** ESTABLISH CORRECT DEPARTMENT CURRENCY ***

     FIND CALC DEPARTMENT.

*** CHECK FOR ERROR-STATUS = 0326 ***

     IF DB-REC-NOT-FOUND

        THEN DISPLAY

        'DEPARTMENT ' DEPT-ID-IN ' NOT FOUND'

        'FOR NEW EMPLOYEE ID ' EMP-ID-IN

        GO TO A300-GET-NEXT

     ELSE IF DB-STATUS-OK

        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.
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     MOVE OFFICE-CODE-IN TO OFFICE-CODE-0450.

*** ESTABLISH CORRECT OFFICE CURRENCY ***

     FIND CALC OFFICE.

*** CHECK FOR ERROR-STATUS = 0326 ***

     IF DB-REC-NOT-FOUND

        THEN DISPLAY

        'OFFICE ' OFFICE CODE-IN ' NOT FOUND'

        'FOR NEW EMPLOYEE ID ' NEW-EMP-ID

        GO TO A300-GET-NEXT

     ELSE IF DB-STATUS-OK

        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.

     PERFORM B300-INITIALIZE-EMPLOYEE.

*** STORE EMPLOYEE RECORD ***

     STORE EMPLOYEE.

     PERFORM IDMS-STATUS.

     PERFORM U500-WRITE-NEW-EMP-REPORT.

 A300-GET-NEXT.

     READ NEW-EMP-FILE-IN

          AT END MOVE 'Y' TO EOF-SW.

 A300-EXIT.

     EXIT.

Modifying Records

To change a record occurrence in the database, perform the following steps:

1. Ready all affected areas in one of the update usage modes (for more information, see Area Usage Modes).
Areas should be readied whether they are affected explicitly or implicitly (for example, as owner or member of a set
whose members' sort keys are being modified).

2. Establish the specified record as current of run unit by issuing either a FIND or an OBTAIN statement.
3. Change the variable-storage fields of the record to be modified.

When using FIND, be sure to initialize all the appropriate values of the record to be modified. The best practice,
however, is to use the OBTAIN statement to ensure that all the elements in the modified record are present in variable
storage.

4. Issue the MODIFY command.
5. Perform the IDMS-STATUS routine if the DBMS returns a nonzero value.

CALC and Sort Key Considerations

The following special considerations apply to the modification of CALC- and sort-keys:

• If modification of a CALC- or sort-key will violate a duplicates-not-allowed option, the record is not modified and an
error condition results.

• If a CALC-key is modified, successful execution of the MODIFY statement enables the record to be accessed on the
basis of its new CALC-key value. The db-key of the specified record is not changed.

• If a sort-key is to be modified, the sorted set in which the specified record participates must be included in the
subschema invoked by the program. A record occurrence that is a member of a set not defined in the subschema can
be modified only if the undefined set is not sorted.

• If any of the modified elements in the specified record are defined as sort keys for any set occurrence in which that
record is currently a member, the DBMS tests that set occurrence to ensure that set order is maintained. If necessary,
the DBMS disconnects the specified record and reconnects it in the set occurrence to maintain the set order specified
in the schema.

 120



 Programming

Native VSAM Considerations

The length of a record in an entry-sequenced data set (ESDS) cannot be changed even in the case of variable-length
records.

The prime key for a key-sequenced data set (KSDS) cannot be modified.

Example of Modifying Records

The program excerpt below modifies records in the database.

The program retrieves the specified EMPLOYEE record and modifies the address and phone number. This program
issues a COMMIT statement after every 100 updates. COMMIT releases all implicit exclusive locks and writes a
checkpoint to the journal file.

 WORKING-STORAGE SECTION.

 01  COMMIT-COUNTER              PIC S9(4) COMP VALUE +0.

 PROCEDURE DIVISION.

          .

     READ NEW-EMP-ADDRESS-FILE-IN.

          AT END MOVE 'Y' TO EOF-SW.

     PERFORM A300-CHANGE-ADDRESS THRU A300-EXIT

                        UNTIL END-OF-FILE.

     FINISH.

     GOBACK.

 A300-CHANGE-ADDRESS.

     MOVE EMP-ID-IN TO EMP-ID-0415.

*** RETRIEVE EMPLOYEE RECORD ***

     OBTAIN CALC EMPLOYEE.

*** CHECK FOR ERROR-STATUS = 0326 ***

     IF DB-REC-NOT-FOUND

        THEN DISPLAY

        'EMPLOYEE ' EMP-ID-IN ' NOT FOUND'

        GO TO A300-GET-NEXT

     ELSE IF DB-STATUS-OK

        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.

     PERFORM U500-WRITE-OLD-ADDRESS.

*** CHANGE DATA AND ISSUE THE MODIFY STATEMENT ***

     MOVE NEW-ADDRESS-IN TO EMP-ADDRESS-0415.

     MOVE NEW-PHONE-IN TO EMP-PHONE-0415.

     MODIFY EMPLOYEE.

     PERFORM IDMS-STATUS.

     ADD 1 TO COMMIT-COUNTER.

     IF COMMIT-COUNTER > 100 THEN

        COMMIT

        PERFORM IDMS-STATUS

        MOVE 0 TO COMMIT-COUNTER.

     PERFORM U0510-WRITE-NEW-ADDRESS.

 A300-GET-NEXT.

     READ NEW-EMP-ADDRESS-FILE-IN

          AT END MOVE 'Y' TO EOF-SW.

 A300-EXIT.

     EXIT.
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Erasing Records

To delete a record occurrence from the database, perform the following steps:

1. Specify a subschema that includes the following:
– All sets in which the specified record participates as owner either directly or indirectly (for example, as owner of a

set with a member that is owner of another set)
– All member record types in the sets specified above

2. Ready all affected areas in one of the update usage modes (for more information, see Area Usage Modes).
Areas should be readied whether they are affected explicitly or implicitly (for example, as owner of a set whose
members are being erased).

3. Establish the specified record as current of run unit.
4. Issue the ERASE command.
5. Perform the IDMS-STATUS routine if the DBMS returns a nonzero value.

What ERASE Does

The ERASE statement performs the following functions:

• Disconnects the specified record from all set occurrences in which it participates as a member and logically or
physically deletes the record from the database

• Optionally erases all records that are mandatory members of set occurrences owned by the specified record
• Optionally disconnects or erases all records that are optional members of set occurrences owned by the specified

record

ERASE is a two-step procedure that first cancels the existing membership of the named record in specific set occurrences
and then releases for reuse the space occupied by the named record and its db-key. Erased records are unavailable for
further processing by any DML statement.

Currencies after an ERASE

Following successful execution of an ERASE statement:

• Currency is nullified for all record types involved in the erase, both explicitly and implicitly.
• Currency is preserved for run unit and area.
• Next, prior, and owner currencies are preserved for sets from which the last record occurrence was erased.

The preserved currencies enable you to retrieve the next or prior records within the area or the next, prior, or owner
records within a set in which the erased record participated.

ERASE Statement with No Options

To issue the ERASE statement with no options:

• The record must be current of run unit.
• All sets in which the record participates as owner must be empty. (An error condition will result if this version of the

ERASE statement is attempted against an owner record that has any member occurrences).

In the illustration below, an ERASE TCHR statement with no options disconnects the shaded occurrence (SPIRO TUTUO)
from membership in the DEPT-TCHR set and then erases the record occurrences. This statement executes without
error because the TCHR-CLASS set owned by record occurrence SPIRO TUTUO is an empty set (he doesn't have any
classes).

ERASE Options

You can qualify the ERASE statement with these options to specify how the ERASE statement affects member
occurrences:

 122



 Programming

• PERMANENT
• SELECTIVE
• ALL

ERASE PERMANENT

ERASE PERMANENT erases the specified record and all mandatory member record occurrences owned by the specified
record. Optional member records are disconnected. If any of the erased mandatory members are themselves the owners
of any set occurrences, they are erased as if they were directly the object record of an ERASE PERMANENT statement
(that is, all mandatory members of such sets are also erased). This process continues until all direct and indirect members
have been processed.

In the illustration below, currency has been set on the FOREIGN LANGUAGES occurrence of the DEPT record, and an
ERASE DEPT PERMANENT statement has been issued. All subjects are erased because they are mandatory members
of the DEPT-SUBJ set. All classes are also erased because they are mandatory members of the SUBJ-CLASS set.
However, since membership in DEPT-TCHR is optional, members of the set owned by FOREIGN LANGUAGES are
disconnected, not erased.

ERASE SELECTIVE

ERASE SELECTIVE erases the specified record and all mandatory member record occurrences owned by the specified
record. Optional member records are erased if they do not currently participate as members in other set occurrences. All
erased member records that are themselves the owners of any set occurrences are treated as if they were the object of
an ERASE SELECTIVE statement.

In the illustration below, currency has been set on the WON HAN occurrence of the TCHR record, and an ERASE TCHR
SELECTIVE statement has been issued. Since WON HAN was the owner of two occurrences of the TCHR-CLASS set,
an ERASE statement without an option would fail. The SELECTIVE option prevents these occurrences from being erased
because they currently participate in another set (SUBJ-CLASS). This means, in effect, that the department still offers the
classes even though the teacher is gone.

ERASE ALL

ERASE ALL erases the specified record and all mandatory and optional member record occurrences owned by the
specified record. All erased member records that are themselves the owners of any set occurrences are treated as if they
were the object record of an ERASE ALL statement.

In the illustration below, currency has been set on the WON HAN occurrence of the TCHR record, and an ERASE TCHR
ALL statement has been issued. Since WON HAN was the owner of two occurrences of the TCHR-CLASS set, the
ERASE ALL statement erases these member occurrences. This means, in effect, that when the teacher leaves the
department, his classes are dropped.

Connecting Records to a Set

To connect a record to a set or to reconnect a record that has been disconnected from a set, perform the following steps:

1. Ready all affected areas in one of the update usage modes (for more information, see Area Usage Modes).
Areas should be readied whether they are affected explicitly or implicitly (for example, as owner of a set whose
members are being connected).

2. Establish the following currencies:
– The specified record must be current of its record type.
– The occurrence of the set into which the specified record will be connected must be current of set. If set order is

NEXT or PRIOR, current of set also determines the position at which the specified record will be connected within
the set.

3. Issue the CONNECT command; CONNECT establishes the specified record occurrence as a member of a set
occurrence.

4. Perform the IDMS-STATUS routine if the DBMS returns a nonzero value.
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The specified record must previously have been either stored (manual membership) or disconnected (optional
membership).

'Native VSAM users'. The CONNECT statement is not valid since all sets in native VSAM files must be defined as
mandatory automatic.

Disconnecting Records from a Set

To cancel the membership of a record occurrence in a set occurrence defined with the optional set membership option,
perform the following steps:

1. Ready all affected areas in one of the update usage modes (for more information, see Area Usage Modes).
Areas should be readied whether they are affected explicitly or implicitly (for example, as owner of a set whose
members are being disconnected).

2. Establish the following currencies:
– The specified record must be current of its record type.
– The specified record must currently participate as a member in an occurrence of the named set.

3. Issue the DISCONNECT statement.
4. Perform the IDMS-STATUS routine if the DBMS returns a nonzero value.

Accessing a Disconnected Record

Following successful execution of the DISCONNECT statement, you cannot access the record through the set for which
membership was canceled. You can still access the record in the following ways:

• Through an area sweep
• By using its db-key
• Through any other sets in which it still participates
• If it has a location mode of CALC, by using its CALC key

Currencies after a DISCONNECT

Although a successfully executed DISCONNECT statement nullifies currency in the specified set, the DBMS maintains
next, prior (if specified), and owner currencies so you can still issue the OBTAIN NEXT, PRIOR, or OWNER WITHIN SET
statements.

'Native VSAM users'. The DISCONNECT statement is not valid because all sets in native VSAM files must be defined as
mandatory automatic.

Example of Disconnecting and Connecting Records

The program excerpt below disconnects and subsequently reconnects EMPLOYEE records in the DEPT-EMPLOYEE set.

Employees have been transferred to another department. The program ensures that both the new and the old
departments exist before disconnecting the EMPLOYEE record from the old DEPT-EMPLOYEE set and connecting it to
the new DEPT-EMPLOYEE set.

 DATA DIVISION.

 FILE SECTION.

 FD  DEPT-TRANSFER-FILE.

 01  TRANS-EMP-REC-IN.

     02  NEW-DEPT-ID-IN          PIC 9(4).

     02  OLD-DEPT-ID-IN          PIC 9(4).

     02  EMP-ID-IN               PIC 9(4).

 WORKING-STORAGE SECTION.

 01  SWITCHES.

     05 EOF-SW                   PIC X    VALUE 'N'.
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       88 END-OF-FILE                     VALUE 'Y'.

 01  CONNECT-DBKEY               PIC S9(8) COMP SYNC.

 PROCEDURE DIVISION.

          .

     READ DEPT-TRANSFER-FILE

          AT END MOVE 'Y' TO EOF-SW.

     PERFORM A300-DISCONNECT-EMP THRU A300-EXIT

                        UNTIL END-OF-FILE.

     FINISH.

     GOBACK.

 A300-DISCONNECT-EMP.

     MOVE NEW-DEPT-ID-IN TO DEPT-ID-0410.

     FIND CALC DEPARTMENT.

*** IF ERROR-STATUS = 0326, NEW DEPT ID IS INVALID ***

     IF DB-REC-NOT-FOUND

         DISPLAY

        'NEW DEPARTMENT ' NEW-DEPT-ID-IN ' NOT FOUND'

        'FOR EMPLOYEE ID ' EMP-ID-IN

        GO TO A300-GET-NEXT

     ELSE IF DB-STATUS-OK

        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.

*** SAVE NEW DEPT DB-KEY TO REOBTAIN RECORD LATER ***

     MOVE DBKEY TO CONNECT-DBKEY.

     PERFORM IDMS-STATUS.

 

     MOVE OLD-DEPT-ID-IN TO DEPT-ID-0410.

     FIND CALC DEPARTMENT.

*** IF ERROR-STATUS = 0326, OLD DEPT ID IS INVALID ***

     IF DB-REC-NOT-FOUND

         DISPLAY

        'OLD DEPARTMENT ' OLD-DEPT-ID-IN ' NOT FOUND'

        'FOR EMPLOYEE ID ' EMP-ID-IN '

         GO TO A300-GET-NEXT

     ELSE IF DB-STATUS-OK

        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.

     MOVE EMP-ID-IN TO EMP-ID-0415.

     OBTAIN CALC EMPLOYEE.

*** IF ERROR-STATUS = 0326, EMP ID IS INVALID ***

     IF DB-REC-NOT-FOUND

         DISPLAY

        'EMPLOYEE ' EMP-ID-IN ' NOT FOUND'

        'FOR OLD DEPARTMENT ' OLD-DEPT-ID-IN

        '*** NEW DEPARTMENT ' NEW-DEPT-ID-IN

        GO TO A300-GET-NEXT

     ELSE IF DB-STATUS-OK

        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.

*** CHECK IF EMPLOYEE IS A MEMBER IN DEPT-EMPLOYEE SET ***
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     IF NOT DEPT-EMPLOYEE MEMBER

         DISPLAY

        'EMPLOYEE ' EMP-ID-IN

        'NOT CONNECTED TO DEPARTMENT ' OLD-DEPT-ID-IN

         GO TO A300-GET-NEXT.

     DISCONNECT EMPLOYEE FROM DEPT-EMPLOYEE.

     PERFORM IDMS-STATUS.

*** REACCESS NEW DEPARTMENT USING ITS DB-KEY ***

     FIND DEPARTMENT DB-KEY IS CONNECT-DBKEY.

     PERFORM IDMS-STATUS.

     CONNECT EMPLOYEE TO DEPT-EMPLOYEE.

     PERFORM IDMS-STATUS.

Accessing Bill-of-Materials Structures
A bill-of-materials structure is a relationship between record occurrences of the same type. This structure is derived from
the manufacturing environment where it is used to demonstrate relationships between parts: a part can be a component of
another part and a part can contain other parts as its components.

This structure is typically represented as a many-to-many relationship (that is, by using two sets and a junction record).

This article describes the following information:

Example of a Bill-of-Materials Structure
In the EMPLOYEE database, a bill-of-materials structure signifies relationships between managers and
subordinates: an employee can manage other employees through the MANAGES set, and can also be
managed by other employees through the REPORTS-TO set. The figure below shows this bill-of-materials
structure. The STRUCTURE record serves as the junction record between employees and their managers.
Note that one set is defined with the automatic set membership option and the other is defined with the
manual set membership option.

    ┌──────────────────────────────┐

    │ EMPLOYEE                     │

    ├─────┬─────┬──────┬───────────┤

    │ 415 │ F   │ 116  │ CALC      │

    ├─────┴─────┴──────┴─────┬─────┤

    │ EMP-ID-0415            │ DN  │

    ├────────────────────────┴─────┤

    │ EMP-DEMO-REGION              │

    └───────────┬──────┬───────────┘

                │      │

REPORTS-TO      │      │      MANAGES

NPO OM NEXT     │      │      NPO MA NEXT

                │      │

                │      │

    ┌───────────▼──────▼───────────┐

    │ STRUCTURE                    │

    ├─────┬─────┬──────┬───────────┤

    │ 440 │ F   │ 3    │ VIA       │

    ├─────┴─────┴──────┴─────┬─────┤

    │ MANAGES                │     │

    ├────────────────────────┴─────┤

    │ EMP-DEMO-REGION              │
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    └──────────────────────────────┘

Storing a Bill-of-Materials Structure

To store a bill-of-materials structure in the database, perform the following steps:

1. Establish currency at the owner record in the automatic set:

MOVE 15 TO EMP-ID-0415.

OBTAIN CALC EMPLOYEE.

2. Initialize and store the junction record:

PERFORM A100-INITIALIZE-STRUCTURE.

STORE STRUCTURE.

The DBMS automatically connects the STRUCTURE record to the automatic set (MANAGES); EMPLOYEE 15 is now
defined as the manager in the bill-of-materials structure.

3. Set run-unit currency at the owner record in the manual set:

MOVE 467 TO EMP-ID-0415.

OBTAIN CALC EMPLOYEE.

4. Connect the junction record to the manual set:

CONNECT STRUCTURE TO REPORTS-TO.

The bill-of-materials structure is now complete; EMPLOYEE 467 reports to EMPLOYEE 15.

Example of Storing a Bill-of-Materials Structure

The figure below shows the steps and currencies involved in storing an occurrence of a bill-of-materials structure.

To define EMPLOYEE 15 as the manager of EMPLOYEE 467, store and connect a STRUCTURE record as a member of
the two EMPLOYEE records: EMPLOYEE 15 in the MANAGES set and EMPLOYEE 467 in the REPORTS-TO set.

Retrieving a Bill-of-Materials Structure

A bill-of-materials structure can contain a variable number of levels. Tracing all records under a given record (for example,
finding a manager and all subordinates, and all of their subordinates, and so on) is called an explosion of the structure for
that record. Tracing all records above a given record (for example, finding an employee and manager, and the manager's
manager, and so on) is called an implosion of the structure for that record.

To perform a multilevel explosion or implosion, you must maintain a stack of db-keys in order to reestablish the
appropriate currencies.

Steps to Retrieve One Bill-of-Materials Level

To retrieve a manager and one level of employees, perform the following steps:

1. Retrieve the manager's EMPLOYEE record:

MOVE 15 TO EMP-ID-0415.

OBTAIN CALC EMPLOYEE.

2. Retrieve the first STRUCTURE record in the MANAGES set:

FIND NEXT STRUCTURE WITHIN MANAGES.

3. Because REPORTS-TO is defined as OM, you must test for set membership:
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IF NOT REPORTS-TO MEMBER

   GO TO A100-EXIT.

4. Retrieve the owner EMPLOYEE record in the REPORTS-TO set:

OBTAIN OWNER WITHIN REPORTS-TO.

5. FIND the current STRUCTURE record to reestablish the original currency within the MANAGES set:

FIND CURRENT STRUCTURE.

6. Retrieve the next STRUCTURE record in the MANAGES set:

FIND NEXT STRUCTURE WITHIN MANAGES.

Perform steps 3 through 6 iteratively until step 6 returns a status of 0307 (DB-END-OF-SET).

Example of One Bill-of-Materials Level

The figure below shows the relationship between manager and employees by showing all the employees managed by
employee 15.

Steps to Retrieve Additional Levels

To retrieve an EMPLOYEE record, its manager's EMPLOYEE record, its manager's manager, and so on, perform the
following steps:

1. Retrieve the specified EMPLOYEE record:

MOVE 91 TO EMP-ID-0415.

OBTAIN CALC EMPLOYEE.

2. Retrieve the STRUCTURE record in the REPORTS-TO set:

FIND NEXT STRUCTURE WITHIN REPORTS-TO.

IF ERROR-STATUS = '0307'

   GO TO A100-EXIT.

3. Optionally, test the junction record for predetermined criteria (for example, if you only want managers for a specific
project). Testing for selection criteria in the junction record can prevent looping if there are any circular structures
defined.

4. Retrieve the owner EMPLOYEE record in the MANAGES set:

OBTAIN OWNER EMPLOYEE WITHIN MANAGES.

Perform steps 2 through 4 iteratively until step 2 returns a status of 0307, indicating that the REPORTS-TO set is
empty.

Example of Retrieving Additional Levels

The figure below shows the relationship between an employee and all managers on the P2 project by showing the
hierarchy of managers above EMPLOYEE 91 on the project.

Locking Records
You can explicitly place a shared or exclusive lock on a record that is current of run unit, record, set, or area. You should
place explicit locks on records for the following reasons:
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• To ensure later access to a specified record occurrence by preventing other run units from modifying or deleting it in
the interim

• To ensure exclusive access to a specified record occurrence (by preventing other run units from accessing the
occurrence in any way)

To ensure later access, place a share lock on the record. To ensure exclusive access, place an exclusive lock on the
record.

This article describes the following information:

Steps in Locking Records

To place an explicit lock on a record, perform the following steps:

1. Establish the appropriate run unit, record, set, or area currency.
2. Issue the KEEP statement.
3. Perform the IDMS-STATUS routine if the DBMS returns a nonzero value.

Alternatively, you can use the KEEP option of the FIND/OBTAIN statement to place locks on records as they are retrieved.

How Long Explicit Locks are Held

The DBMS maintains explicit record locks until the next COMMIT, FINISH, or ROLLBACK statement.

Example of Using KEEP to Lock a Record
The program excerpt below shows the use of the KEEP statement in a program that connects and
disconnects records. The program places an explicit shared lock on the new DEPARTMENT record
occurrence to prevent other run units from modifying it and to guarantee access later in the program.

 A300-DISCONNECT-EMP.

     MOVE NEW-DEPT-ID-IN TO DEPT-ID-0410.

     FIND CALC DEPARTMENT.

*** IF ERROR-STATUS = 0326, NEW DEPT ID IS INVALID ***

     IF DB-REC-NOT-FOUND

         DISPLAY

        'NEW DEPARTMENT ' NEW-DEPT-ID-IN ' NOT FOUND'

        'FOR EMPLOYEE ID ' EMP-ID-IN

        GO TO A300-GET-NEXT

     ELSE IF DB-STATUS-OK

        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.

*** LOCK NEW DEPARTMENT TO ENSURE THAT ***

*** OTHER RUN UNITS DO NOT MODIFY IT ***

     KEEP CURRENT DEPARTMENT.

*** SAVE NEW DEPT DB-KEY TO REOBTAIN RECORD LATER ***

     MOVE DBKEY TO CONNECT-DBKEY.

     PERFORM IDMS-STATUS.

 

     MOVE OLD-DEPT-ID-IN TO DEPT-ID-0410.

     FIND CALC DEPARTMENT.

*** IF ERROR-STATUS = 0326, OLD DEPT ID IS INVALID ***

     IF DB-REC-NOT-FOUND

         DISPLAY

        'OLD DEPARTMENT ' OLD-DEPT-ID-IN ' NOT FOUND'
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        'FOR EMPLOYEE ID ' EMP-ID-IN '

         GO TO A300-GET-NEXT

     ELSE IF DB-STATUS-OK

        NEXT SENTENCE

     ELSE

        PERFORM IDMS-STATUS.

     MOVE EMP-ID-IN TO EMP-ID-0415.

     OBTAIN CALC EMPLOYEE.

*** IF ERROR-STATUS = 0326, EMP ID IS INVALID ***

     IF DB-REC-NOT-FOUND

         DISPLAY

        'EMPLOYEE ' EMP-ID-IN ' NOT FOUND'

        'FOR OLD DEPARTMENT ' OLD-DEPT-ID-IN

        '*** NEW DEPARTMENT ' NEW-DEPT-ID-IN

        GO TO A300-GET-NEXT

     ELSE

        PERFORM IDMS-STATUS.

Implicit Record Locks
If your run unit executes through central version and readies an area in shared update, the DBMS acquires implicit
records locks in order to control concurrent access to data. It may acquire record locks for other ready modes, depending
on the mode and the setting of lock-related system generation parameters.

For a complete discussion of when record locks are acquired, see the "Administrating IDMS Database" section in the
IDMS documentation.

Implicit Shared Locks

Shared locks are placed on record occurrences that are current of record type, set, area, and run unit and are held until a
record occurrence is no longer current.

Implicit Exclusive Locks

Exclusive locks are placed on record occurrences that are updated by your application. As you issue DML verbs that
update the database, the DBMS acquires these exclusive locks and holds them until you commit or rollback your changes.
They prevent other database sessions that are not sharing your run unit's transaction from accessing the locked records.
To increase concurrency and avoid deadlocks, you should commit your changes frequently.

How Long Implicit Locks are Held

The DBMS maintains implicit exclusive locks until the transaction ends, which typically occurs when the next COMMIT,
FINISH, or ROLLBACK statement is executed. Implicit share locks are maintained until the record is no longer current of
run unit, set, area, or record. COMMIT ALL, FINISH, and ROLLBACK statements nullify all currencies and therefore cause
all implicit shared locks to be released. COMMIT (without the ALL option) has no affect on currencies nor implicit share
locks.

The following table lists the exclusive record locks set implicitly by each DML verb.

DML Verb Records Locked
CONNECT/DISCONNECT Connected/disconnected record

Next and prior of set being connected/disconnected
If set mode is INDEX, typically, one SR8 record
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ERASE Erased record
The record with the highest possible line number on thepage on
which record resided
Next and prior of sets in which record is a member
If CALC, next and prior of CALC set
If owner of nonempty set occurrence, all member records
If variable-length record with stored fragments, all record
fragments and the record with the highest possible line number on
all pages on which fragments resided

FIND (as it applies to indexed records) Typically, one SR8 record (released on returnfrom the FIND)
FIND (as it applies to logically deleted records encountered while
walking a set in any update usage mode)

If disconnected from set being processed, DISCONNECT locks
apply
If disconnected from last set occurrence, record is erased;
ERASElocks apply

GET (as it applies to relocating variable-length records when
fragments can be relocated while processing in any update usage
mode)

The record with the highest possible line number on the record's
homepage (the page on which the root of the record resides)
The record with the highest possible line number on all pages on
which fragments formerly resided
All former fragments

MODIFY Modified record
The record with the highest possible line number on thepage on
which record resides (if record size changes)
If member of sorted set and if changing sort-key value, old and
new next and prior in set occurrence
If CALC and modifying CALC key, old and new next and prior in
CALC set
If modifying the symbolic key of an indexed set, two SR8 records
If variable-length record with stored fragments, all record
fragments and the record with the highest possible line number on
all pages on which fragments reside (if the fragment size changes
or the fragment is added or deleted)

STORE Stored record
The record with the highest possible line number on thepage on
which record is being stored
Next and prior of all sets in which record is an automatic member
If CALC, next and prior of CALC set
If variable-length record with stored fragments, all record
fragments and the record with the highest possible line number on
all pages on which fragments are being stored
For indexed records, typically, one SR8 for each index in which
the record participates
1 - Locks are set for next records only if the set has prior pointers.
2 - The record with the highest possible line number on a page is
used to control updating of the available space on the page.

Collecting Database Statistics
You can collect database run-time statistics with the ACCEPT DATABASE-STATISTICS statement. You can issue this
statement any number of times during a run unit, It returns a copy of the IDMS statistics block to a specified location in
program variable storage.
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Although the ACCEPT DATABASE-STATISTICS statement can be issued any number of times during a run unit, IDMS
statistics are cumulative; resetting of IDMS statistics occurs only upon issuing a FINISH or ROLLBACK statement.

Uses of Database Statistics

Possible uses of database statistics include:

• Determining whether a variable-length record was stored on one page or fragments were placed in an overflow area
• Obtaining the date and time at the start and end of a run unit
• Keeping track of the number of update locks being held and issuing regular commits based on that statistic

For more information on collecting database run-time statistics and individual IDMS statistics block fields, see the
language-specific IDMS DML Reference section.

'Performance Monitor users'. You can use IDMS Performance Monitor to collect statistics about program execution. For
more information, see the IDMS Performance Monitor Using section.

Run Units, Locks, and Database Transactions
A run unit is a database session through which an IDMS database can be accessed using navigational DML requests. A
run unit is associated with a database transaction that represents the recoverable work done by its associated sessions.
Run units can share their database transactions with other database sessions.

Record locks and area in-use locks ensure data integrity by preventing concurrent update of database records by
other applications. Additionally, your program can specify area usage modes to ensure a particular level of control over
database areas to be accessed. You should be familiar with these locks and usage modes, their uses, and their effect on
the run-time system, particularly when running under the IDMS central version.

Navigational programs that maintain efficient run units help to maximize the resources of a run-time system. Well-
managed record locks, area locks, and database transactions are major considerations in maintaining efficient run units.

Run Units
A run unit is a database session that begins with the BIND RUN-UNIT statement and (if successful) ends with the FINISH
statement. A program can serially bind and finish any number of run units, but typically binds only one.

NOTE
If your program binds run units serially, you must reinitialize the ERROR-STATUS field in the IDMS
communications block to the value 1400 before reissuing the BIND RUN-UNIT and READY statements.

An application consisting of multiple programs can bind concurrent run units, since each program can bind its own run
unit.

When a run unit starts, it is associated with a database transaction representing the recoverable work done by the run
unit. A database transaction can be shared by multiple database sessions -- both run units and SQL sessions. Sharing
a transaction eliminates deadlocks between the sharing sessions, but impacts the commit operation and introduces the
potential for interference between the sharing sessions.

For more information on how to share transactions and the considerations in doing so, see Sharing Transactions Among
Sessions.

Sharing Run Units Between Programs
Multiple programs can share a single run unit by passing the IDMS communications block from one program to another
program. Typically, the program that binds the run unit will allocate the IDMS communications block and then pass it to the
other programs for their use.

COBOL Programmers
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Even if the IDMS communications block is shared between programs, it is advisable to allow each program to generate its
own list of records, sets, and area names so that if these change due to changes in the subschema, there is no need to
recompile all programs sharing the run unit.

Example

The example below shows how to code the PROTOCOL section for two programs that are sharing a run unit. These
examples are for a COBOL program.

Program-A

    IDENTIFICATION DIVISION

    PROGRAM-ID. MAINLINE.

    ENVIRONMENT DIVISION.

    IDMS-CONTROL SECTION.

    PROTOCOL. MODE IS BATCH-AUTOSTATUS DEBUG

            IDMS-RECORDS WITHIN WORKING-STORAGE SECTION.

    DATA DIVISION.

    SCHEMA SECTION.

    DB EMPSS01 WITHIN EMPSCHM VERSION 100.

    WORKING-STORAGE SECTION.

    PROCEDURE DIVISION.

    COPY IDMS SUBSCHEMA-BINDS

    READY USAGE-MODE IS UPDATE.

 * read some database records and do updates as needed. Then pass control

to a subprogram keeping the run unit open so that the subprogram can also

retrieve and update records as needed, and then return control to the

main program.

    CALL 'SUBPROG' USING SUBSCHEMA-CTRL.

Program-B

     IDENTIFCATION DIVISION

     PROGRAM-ID. SUBPROG.

     ENVIRONMENT DIVISION.

     IDMS-CONTROL SECTION.

     PROTOCOL. MODE IS BATCH-AUTOSTATUS DEBUG

             IDMS-RECORDS MANUAL.

     DATA DIVISION.

     SCHEMA SECTION.

     DB EMPSS01 WITHIN EMPSCHM VERSION 100.

     WORKING-STORAGE SECTION.

       COPY IDMS SUBSCHEMA-NAMES.

       COPY IDMS SUBSCHEMA-RECORDS.

     LINKAGE SECTION.

       COPY IDMS SUBSCHEMA-CTRL.

     PROCEDURE DIVISION USING SUBSCHEMA-STRL.

 * read some database records and do updates as needed. Then return

control to the main program keeping the run unit open.

         GOBACK.
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Record Locks
In general, record locks prevent concurrent retrieval and update by separate run units operating under the same central
version. This statement does not apply when:

• Run units operate in local mode-concurrent update of record occurrences is prevented by physical area locks.
• RETRIEVAL NOLOCK has been specified in system generation - the system does not maintain locks for retrieval run

units.
• Run units share a transaction with other database sessions; all sharing sessions can concurrently retrieve and update

the same data.

Exclusive Lock

An exclusive lock indicates that no other run unit can access the designated record occurrence in any way. Only one
run unit at a time can place an exclusive lock on a record occurrence. A run unit can place an exclusive lock on a record
occurrence only if that occurrence has not been assigned any locks (shared or exclusive) by another run unit. A run unit
that tries to place an exclusive lock on an occurrence that already has been locked must wait until all other locks on the
occurrence are released.

Shared Lock

A shared lock indicates that other run units can retrieve the designated record occurrence but cannot update it. Any
number of run units can place a shared lock on a record occurrence. A run unit that tries to place a shared lock on an
occurrence for which an exclusive lock is already held must wait until the exclusive lock is released.

Notify Lock

A notify lock is used in the online environment to monitor database access to a specified record occurrence.

For more information on notify locks, see Maintaining Data Integrity in the Online Environment.

Implicit and Explicit Locks

Record locks can be set implicitly by the central version or you can set them explicitly by coding the DML KEEP function in
the program.

Implicit Locks

Implicit locks are maintained automatically by the central version for every run unit accessing the database in shared
update usage mode. The DBA can also specify that implicit locks be maintained for run units accessing the database in
shared retrieval or protected update usage mode.

For further details about usage modes, see Area Usage Modes.

Types of Implicit Lock

Implicit locks can be shared or exclusive, as follows:

• The central version places implicit shared locks on the record occurrences that are current of run unit, record,
set, and area. These locks remain in effect until the record occurrences are no longer current, thereby preventing
concurrently executing run units from updating the same record.

• The central version places an implicit exclusive lock on every record occurrence that is modified by a DML statement
(STORE, MODIFY, ERASE, CONNECT, or DISCONNECT). Additionally, the central version sets implicit exclusive
locks for:
– The next and prior record occurrences for all sets in which the record's participation has changed
– Each database page on which the amount of space has been altered as the result of a STORE, MODIFY, or ERASE

statement
– The central version maintains implicit exclusive locks for the duration of the database transaction to prevent

concurrently executing run units that are maintaining locks from accessing modified records that might have to be
rolled back because of an error later in the program.
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For more information on the implicit locks acquired by the DBMS, see Implicit Record Locks.

Explicit Locks

Explicit locks, which you set in your program, maintain record locks that would otherwise be released after a change in
currency. The KEEP statement and the KEEP clause of the FIND/OBTAIN statement are used to set explicit shared and
exclusive locks.

For more information about setting explicit locks, see Locking Records.

Managing Record Locks

Accumulating a large number of implicit or explicit record locks during a database transaction hinders system
performance. You can maintain efficient database transactions by regularly issuing the DML COMMIT statement
(described later in this section).

Additionally, certain conditions that result from the use of record locks ca CAuse abnormal termination of run units
executing under the central version:

Exceeded wait time
-A run unit waiting to set a lock on a record that is currently locked by another transaction abends if it exceeds
the internal wait interval specified at central version generation. When this happens, the central version rolls back
the database transaction and returns a value of nn69 to the ERROR-STATUS field in the IDMS communications
block.

Deadlock
-If two or more run units would cause a deadlock were they all permitted to wait, one of them is aborted to resolve
the deadlock.
When a run unit is terminated because of a potential deadlock, the central version rolls back the database
transaction, returns a value of nn29 to the ERROR-STATUS field in the IDMS communications block, and
releases all locks held by the aborted run unit.

Deadlock Example

The following sequence of figures shows a typical deadlock situation:

• Run unit A and run unit B have placed shared locks (implicitly or explicitly) on the Bower EMPLOYEE record
occurrence and the Bank EMPLOYEE record occurrence respectively; neither of these locks can be released until
processing is complete.

┌────────────────────────┬────────────────────────┐

│                        │                        │

│       Locks held       │       Wait state       │

├────────────────────────┼────────────────────────┤

│                                                 │

│                        │                        │

│   A - Bower                                     │

│   B - Bank             │                        │

│                                                 │

│                        │                        │

│                                                 │

│                        │                        │

│                                                 │

├────────────────────────┴────────────────────────┤

│                                                 │

│  ┌──────────────────┐     ┌──────────────────┐  │

│  │     Run unit     │     │    Run unit      │  │

│  │        A         │     │       B          │  │
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│  │                  │     │                  │  │

│  │  ┌─────────────┐ │     │  ┌────────────┐  │  │

│  │  │  Executing  │ │     │  │  Executing │  │  │

│  │  └─────────────┘ │     │  └────────────┘  │  │

│  └──────────────────┘     └──────────────────┘  │

│                                                 │

└─────────────────────────────────────────────────┘

• Run unit A tries to place an exclusive lock on the Bank record (locked by run unit B); it is placed in a wait state.

┌────────────────────────┬────────────────────────┐

│                        │                        │

│       Locks held       │       Wait state       │

├────────────────────────┼────────────────────────┤

│                                                 │

│                        │                        │

│   A - Bower                A - Bank             │

│   B - Bank             │                        │

│                                                 │

│                        │                        │

│                                                 │

│                        │                        │

│                                                 │

├────────────────────────┴────────────────────────┤

│                                                 │

│  ┌──────────────────┐     ┌──────────────────┐  │

│  │     Run Unit     │     │    Run Unit      │  │

│  │        A         │     │       B          │  │

│  │                  │     │                  │  │

│  │  ┌─────────────┐ │     │  ┌────────────┐  │  │

│  │  │  Waiting    │ │     │  │  Executing │  │  │

│  │  └─────────────┘ │     │  └────────────┘  │  │

│  └──────────────────┘     └──────────────────┘  │

│                                                 │

└─────────────────────────────────────────────────┘

• Run unit B then attempts to place an exclusive lock on the Bower record (locked by run unit A) and deadlock results.

┌────────────────────────┬────────────────────────┐

│                        │                        │

│       Locks held       │       Wait state       │

├────────────────────────┼────────────────────────┤

│                                                 │

│                        │                        │

│   A - Bower                   A - Bank          │

│   B - Bank             │      B - Bower         │

│                                                 │

│                        │                        │

│                                                 │

│                        │                        │

│                                                 │

├────────────────────────┴────────────────────────┤
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│                                                 │

│                                                 │

│  ┌──────────────────┐     ┌──────────────────┐  │

│  │     Run Unit     │     │    Run Unit      │  │

│  │        A         │     │       B          │  │

│  │                  │     │                  │  │

│  │  ┌─────────────┐ │     │  ┌─────────────┐ │  │

│  │  │   Waiting   │ │     │  │   Waiting   │ │  │

│  │  └─────────────┘ │     │  └─────────────┘ │  │

│  │                  │     │                  │  │

│  └──────────────────┘     └──────────────────┘  │

└─────────────────────────────────────────────────┘

• IDMS automatically resolves the deadlock by forcing one of the run units to be rolled back. In general, the younger of
the two run units will become the victim unless the issuing task has a higher priority than that of the other issuing task
involved in the deadlock.

For more information about deadlock detection and processing, see Administarting IDMS Database.

Area Locks
Area in-use locks, also referred to as physical area locks, are examined whenever an area is opened in an update usage
mode. These locks prevent run units originating in multiple regions or partitions (multiple local mode run units, multiple
central versions, or a combination of both) from concurrently updating an area. Area in-use locks also prevent any access
to an area that requires recovery of incomplete run units due to a local mode or central version abend.

Local Mode

In local mode the area lock is checked as each area is readied in an update usage mode. If the lock is already set, a value
of 0966 is returned to the ERROR-STATUS field in the IDMS communications block and access to the area is disallowed.
If the lock is not set, the local mode run unit causes the lock to be set. If the run unit terminates abnormally (that is, without
issuing a FINISH statement), the lock remains set. Further update access by subsequent local mode or central version run
units is prevented until the area is recovered manually (by restoring files or using a Broadcom-supplied recovery utility).

Central Version

Each area accessible by a central version has an associated access mode. Access modes determine the availability of
each area to run units running under the central version, to other central versions, and to programs running in local mode.
The access modes are described below:

UPDATE (ONLINE)
indicates that areas are available for update to run units running under the central version. Run units running in
local mode or other central versions cannot ready the area in any update usage mode.

[TRANSIENT] RETRIEVAL
indicates that areas are available for retrieval to run units running under the central version. Run units running in
local mode or under other central versions can ready the area in any usage mode.

OFFLINE
indicates that areas are not available for update or retrieval to run units running under the central version. Run
units running in local mode or under other central versions can ready the area in any usage mode.

NOTE
The UPDATE, RETRIEVAL, and OFFLINE central version access modes are operator concerns; they are
presented here as background information only. You do not specify these modes in your program.

System Startup
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When the central version starts up, it checks the in use locks in all areas available for update. If any lock is found to be
set, a warning message is displayed at the operator's console and further access to that area is disallowed. The central
version proceeds without the use of that area; any run unit attempting to ready that area receives a value of 0966 returned
to the ERROR-STATUS field in the IDMS communications block. If the lock is removed after startup, the DBA must
change the area status from OFFLINE to ONLINE or RETRIEVAL to make the area available to the central version.

NOTE
In-use area locks are not set for individual run units running under the central version; run unit conflicts are
avoided by internal means.

Area Usage Modes
Run units ready an individual area in a particular usage mode in order to define the scope of operations that can be
performed against that area. The area usage modes, which are specified by the DML READY statement, are retrieval and
update.

Retrieval

Retrieval specifies that the issuing run unit can perform only retrieval functions such as FIND, OBTAIN, and IF against
records in that area. It cannot issue the STORE, MODIFY, ERASE, CONNECT, or DISCONNECT statements.

Update

Update specifies that the issuing run unit can modify as well as retrieve records in that area. That is, it can issue all
available DML statements.

Ready Options

You can issue a ready option in conjunction with a usage mode to restrict retrieval or update of records in the specified
area by other run units executing concurrently under the same central version. The ready options are:

Protected
indicates that other run units cannot ready the specified area in update usage mode and must wait until your run
unit terminates. If you ready an area with the protected option while a concurrently executing run unit has readied
the area in update mode, you will wait until the other run unit terminates.

Exclusive
indicates that other run units cannot ready the specified area in any usage mode and must wait until your run unit
terminates. If you ready an area with the exclusive option while a concurrently executing run unit has readied the
area, you will wait until the other run unit terminates.

Shared
indicates that more than one run unit running under the same central version can concurrently access the same
area.

NOTE
You cannot explicitly code SHARED in the READY statement (that is, READY UPDATE is functionally
the same as READY SHARED UPDATE).

Combinations of Usage Mode and Ready Options

The table below summarizes the effect that various combinations of usage modes and ready options have on concurrently
executing run units.

The usage mode in which one run unit readies an area restricts the usage mode in which other run units executing under
the same central version can ready that area. The following table shows in which usage modes two concurrent run units
can ready an area. Y (yes) signifies that the second run unit can ready the area in the specified usage mode; N (no)
signifies that it cannot.
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                                         Run unit B

                   ┌────────────────────────────────────────────────────────────┐

                   │                                                            │

         ┌─────────┬───────┬─────────┬─────────┬──────────┬──────────┬──────────┐

         │         │SHARED │SHARED   │PROTECTED│PROTECTED │EXCLUSIVE │EXCLUSIVE │

         │         │UPDATE │RETRIEVAL│UPDATE   │RETRIEVAL │UPDATE    │RETRIEVAL │

      ┌──├─────────┼───────┼─────────┼─────────┼──────────┼──────────┼──────────┤

      │  │SHARED   │  Y    │   Y     │   N     │    N     │    N     │    N     │

      │  │UPDATE   │       │         │         │          │          │          │

      │  ├─────────┼───────┼─────────┼─────────┼──────────┼──────────┼──────────┤

      │  │SHARED   │  Y    │   Y     │   Y     │    Y     │    N     │    N     │

      │  │RETRIEVAL│       │         │         │          │          │          │

      │  ├─────────┼───────┼─────────┼─────────┼──────────┼──────────┼──────────┤

      │  │PROTECTED│  N    │   Y     │   N     │    N     │    N     │    N     │

Run   │  │UPDATE   │       │         │         │          │          │          │

unit  │  ├─────────┼───────┼─────────┼─────────┼──────────┼──────────┼──────────┤

A     │  │PROTECTED│  N    │   Y     │   N     │    Y     │    N     │    N     │

      │  │RETRIEVAL│       │         │         │          │          │          │

      │  ├─────────┼───────┼─────────┼─────────┼──────────┼──────────┼──────────┤

      │  │EXCLUSIVE│  N    │   N     │   N     │    N     │    N     │    N     │

      │  │UPDATE   │       │         │         │          │          │          │

      │  ├─────────┼───────┼─────────┼─────────┼──────────┼──────────┼──────────┤

      │  │EXCLUSIVE│  N    │   N     │   N     │    N     │    N     │    N     │

      │  │RETRIEVAL│       │         │         │          │          │          │

      └──└─────────┴───────┴─────────┴─────────┴──────────┴──────────┴──────────┘

Wait State

When a run unit cannot ready an area because a protected or exclusive restriction is already placed on that area by
another run unit running under the same central version, it is placed in a wait state until the first run unit is finished.

Automatic Implicit Locking

The central version automatically maintains implicit record locks. These record locks are dependent on DBA specifications
and on the area usage mode specified:

Shared update
- The central version always maintains record locks for run units executing in shared update usage mode.

Shared retrieval
-The central version maintains record locks for run units executing in shared retrieval mode only if specified by
the DBA at system generation. If they are not maintained, a run unit with shared retrieval usage mode may yield
unpredictable results if it accesses records being modified by a concurrently executing run unit with a shared
update or protected update usage mode.

Protected update
-The central version maintains exclusive record locks for run units executing in protected update mode only
if specified by the DBA at system generation. Shared record locks are never maintained for protected access
because no other run unit can concurrently update records in the area.

Protected retrieval, exclusive update, exclusive retrieval
-The central version does not maintain implicit record locks for run units executing in these modes since the
usage modes themselves prohibit concurrent update.

Default Usage Modes
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Your DBA can assign default usage modes for subschema areas. The specified default determines the usage mode
in which an area will automatically be readied for programs using that subschema. You do not have to code READY
statements in programs that use such a subschema; however, if you issue a READY command for one area in the
subschema, you must issue READY commands for all database areas to be accessed unless the FORCE option
is specified for the default usage mode. Areas using the default usage mode combined with the FORCE option are
automatically readied even if the run-unit already issued READY for other areas.

You can use the SUBAREA parameter of the IDMSRPTS utility to determine if the DBA has specified any default usage
modes.

Database Transactions
A database transaction is a unit of recovery that represents work done by one or more database sessions. All access to
IDMS data from within a run unit is done under the control of a database transaction.

This article describes the following information:

Journaling Changes

Every time your program modifies the database, a before and after image of the affected record occurrence is written to
the journal file. These images are used in the event of program or system failure to recover (roll back) all changes made to
the database. During a rollback, updates are reversed to the last checkpoint written to the journal file.

Checkpoints

Checkpoints are written at the following times:

• When a database transaction is started or when the first update is made. For run units that don't share their
transaction, its transaction starts when a BIND RUN-UNIT is issued.

• When a database transaction is committed. For run units that don't share their transaction, this occurs when a FINISH
or COMMIT request is issued.

• When a database transaction is backed out. For run units that don't share their transaction, this occurs when a
ROLLBACK request is issued.

A database transaction encompasses the work done between two checkpoints. A database transaction is also a recovery
unit since all changes made by a transaction are committed or recovered as a single unit.

NOTE
If a database transaction is shared by more than one session, it impacts when checkpoint records are written.
For more information, see Sharing Transactions Among Sessions.

Automatic Recovery Under Central Version

Recovery takes place automatically for programs running under the central version. In order to recover under local mode,
you must manually recover the database by using IDMS recovery utilities or by restoring the database files from a backup
copy.

Examples

Rolling Back the Database

The figure below shows journaling, checkpoints, and rollback. The BIND RUN-UNIT statement writes the initial checkpoint
to the journal file. Before and after images are maintained for every modified record occurrence. In the event of an abend,
the central version uses the before images to restore the database back to the last checkpoint. In this figure, there is a
one-to-one association between the run unit and its database transaction.
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Establishing Checkpoints

The figure below shows the use of the COMMIT statement to establish checkpoints. In the event of an abend, the central
version restores the database as far back as the last COMMIT checkpoint.
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Committing Changes

If your application performs database updates, you should commit those updates at regular intervals to:

• Release implicit locks held by the database transaction
• Prevent needless rollback of valid database updates

Frequency of COMMIT Statements

Since modified records are implicitly and exclusively locked, timely use of the COMMIT statement is an important
programming consideration.

The frequency of issuing COMMITs is a site- and application-specific decision. Some questions to ask when determining
the frequency of COMMITs are:

Is a logical unit of work complete?
-You should maintain implicit exclusive locks at least until a logical unit of work is complete. For example, if you
plan to DISCONNECT and subsequently CONNECT a record, you should not issue the COMMIT until after the
CONNECT.

What is the application's operating environment?
-If there will be a high volume of concurrent online users, you should try to keep database transactions short by
issuing COMMITs more frequently.

How many locks will be held for each record modified?
-:ih1.locks Additional implicit exclusive record locks (for example, on the NEXT and PRIOR records) are held
when modifying symbolic keys, when erasing occurrences from the database, when connecting or disconnecting
records, or when modifying variable-length records.
For detailed information on the implicit exclusive record locks maintained for each modified record, see Implicit
Record Locks.

How many locks is too many?
-This is application- and site-specific, although you probably do not want to maintain implicit exclusive locks on
more than 70-100 records at any one time.

Sharing Transactions Among Sessions
Sharing a Transaction

A transaction can be shared by multiple database sessions -- both run units and SQL sessions. By sharing a transaction,
sessions will not deadlock among themselves even if they access and update the same data.

Enabling Transaction Sharing

A run unit is eligible to share its transaction if transaction sharing is in effect when the BIND RUN UNIT is issued. Whether
transaction sharing is in effect depends on whether the run unit is a top-level or subordinate session.

A run unit (or any database session) started by an application program that is not executing as part of a database
procedure or an SQL routine, is referred to as a top-level session. Transaction sharing is in effect for a top-level session
if it is enabled in one of the following ways:

• TRANSACTION_SHARING=ON is specified in the SYSIDMS file for a batch application
See IDMS Common Administrating section for information about SYSIDMS parameters.
The IDMSCINT or CICSOPT parameter specifies TXNSHR=ON for CICS applications
See IDMS System Reference section for information about IDMSCINT and CICSOPT parameters.

• Transaction sharing is enabled for the executing DC/UCF task by means of a SYSGEN or DCMT command.
See IDMS System Reference section for information about DCMT commands and IDMS Administrating section for
information about system generation.

• Transaction sharing is enabled through a call to IDMSIN01 before the BIND RUN UNIT is issued.
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See the "Callable Services Reference" section for information about calling IDMSIN01.

A run unit (or any database session) started by an application program that is executing as part of a database procedure
or an SQL routine is referred to as a subordinate session. For subordinate sessions started by database procedures,
transaction sharing is in effect if it has been enabled prior to procedure invocation or by a call to IDMSIN01 from
within the procedure. For subordinate sessions started by SQL routines, transaction sharing is controlled through the
TRANSACTION SHARING parameter of the SQL routine definition unless overridden by a call to IDMSIN01 from within
the routine itself.

See the "SQL Reference" section for information about the TRANSACTION SHARING parameter of the CREATE
PROCEDURE, CREATE TABLE PROCEDURE or CREATE FUNCTION statements.

Whether transaction sharing is enabled for a remote run unit is determined by the attribute in effect in the IDMS
environment in which the BIND RUN UNIT is issued. (A remote run unit is one for which the database being accessed
resides on a central version different from where the application is executing.)

System internal run units never share their transactions.

Sharing Transactions

Regardless of how transaction sharing is enabled, if it is in effect at the time a run unit is started, then that run unit is
eligible to share its transaction with other database sessions started by the same task or user session. The following rules
determine whether a run unit will share a transaction:

• A top-level run unit will share its transaction with another top-level session if they are both eligible for transaction
sharing. The other top-level session could be another run unit or an SQL session.

• A subordinate run unit that is eligible for transaction sharing shares its parent session's transaction even if the parent
session is not eligible to share its transaction.
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Application Programming Considerations

Transaction sharing affects applications in the following ways:

• An update made through a database session may impact other database sessions sharing the same transaction.
• A rollback issued within one database session affects all sessions that share the same transaction.
• A commit issued by a database session whose transaction is shared has no affect on the transaction unless all other

sharing sessions have also been committed.

Inter-session Interference

Database sessions that share a transaction can impact each other in ways that would not be possible without transaction
sharing since locking would prevent such interactions. For example, a record can be deleted by one database session
while it is current of another database session that is sharing the same transaction. This can result in new and possibly
unexpected error conditions. If a database session's currency is impacted by an update made through another database
session, that currency is invalidated. If a subsequent DML request, such as a MODIFY relies on that invalidated currency,
an error is returned:

• For navigational DML, an error status of xx03 is returned to the application.
• For SQL, the application receives an SQLCODE of -4 (statement failure) and an SQLRSN or 1087 (conflicting activity

within a shared transaction).
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Before enabling transaction sharing for an application, you should ensure that affected programs handle these errors
appropriately. For instance, a navigational DML program could re-obtain the record that was the target of a failed MODIFY.

Effect of Rollback Requests

If multiple database sessions share a transaction and one of those sessions issues a rollback request, all changes made
within the transaction are immediately rolled out, including those made by other database sessions. Other sessions
sharing the transaction must issue their own rollback request before issuing other DML requests. Issuing a non-rollback
DML request first will result in an error:

• For navigational DML, the run unit is terminated and an error status of xx19 is returned to the application.
• For SQL, the application receives an SQLCODE of -5 (transaction failure) and an SQLRSN of 1088 (transaction forced

to backout).

Effect of Commit Requests

If multiple database sessions share a transaction and one of those sessions issues a commit request, no changes are
committed until all top-level sharing sessions that have had activity since the last commit, rollback or start of transaction
have issued a commit or until a teleprocessing commit is issued. The term "commit" refers to any DML command that
would normally result in committing database changes (COMMIT, FINISH, COMMIT TASK, etc.).

Unless a commit continue request is issued (for which currency locks are retained), all currencies owned by the issuing
database session are immediately released; however, implicit exclusive locks and explicit locks acquired by the database
session remain until the transaction is committed, even if the request terminates the database session.

Terminal Management
DC terminal management functions enable your program to transfer data to and from the terminal. You can use one of the
following modes to transfer data:

Mapping Mode
transfers an entire screen of data on a field-by-field basis. Mapping mode can be used only with 3270-type
devices and glass TTYs that have established device-independence tables.

Line mode
transfers data one line at a time.

Basic mode
transfers a variable amount of data, as specified in the program.

The table below compares the three types of terminal management.

Mode Data transfer Device-control
characters

Line-control characters Terminal devices

Mapping Field-by-field DC-built DC-built 3270-type and glass
TTYs

Line One line at a time DC-built DC-built Device independent
Basic Data length specified in

the program
Program DC-built Device dependent

Mapping Mode
Contents

In mapping mode, your program communicates with 3270-type terminal devices. DC uses maps to associate screen
positions on the terminal with fields in program variable storage.

Example of Map Data Fields
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The EMPDISPM map below associates row 4, column 24, with the EMP-ID-0415 field in variable storage; the map
associates row 5, column 24, with the EMP-LAST-NAME-0415 field, and so on.

  

                   *** EMPLOYEE INFORMATION SCREEN ***

 

               EMPLOYEE ID : ____

                 LAST NAME : ____________

                FIRST NAME : ________________

                   ADDRESS : ________________

                           : ____________

                           : __ __________

 

                DEPARTMENT : ____________________

 

 

 

 

 

 

 

 

    ENTER AN EMPLOYEE ID AND PRESS ENTER  ***  PRESS CLEAR TO EXIT

 

Creating a Map

To transfer data in mapping mode, you must first create a map by using either the online or batch compiler of the IDMS
Mapping Facility. You associate map variable fields with either database records or IDD-defined work records.

Maps are available as load modules to the DC run-time system. DC views map load modules as programs.

Mapping Mode Terminal Management

Using mapping mode terminal management, you can perform the following functions:

• Write data to a terminal screen
• Read data input from a terminal screen and query the status of conditions related to the input operation
• Modify previously established map and map field options
• Write unlimited detail occurrences that can be displayed one page at a time by using a pageable map

Mapping Terminology

You should understand the following terms related to maps:

Attribute byte
-The nondisplayable byte that begins each map field at run time. The contents of the attribute byte determine the
characteristics of the field (such as protection and intensity). Attributes bytes are a 3270 feature.

Automatic editing and error handling
-An optional map feature that can be used to perform editing and error-handling functions at run time. These
functions can compare input and output data with internal and external pictures, validate data against edit tables,
and encode or decode data through code tables.

Modified data tag (MDT)
-:ih1.modified data tag The internal switch for a map data field that indicates whether the value in that field has
been changed by the user. Modified data tags are a 3270 feature.
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Write control character (WCC)
-The internal character that holds various specifications for the display of the map such as resetting the keyboard
to allow user input. Write control characters are a 3270 feature.

For a complete description of maps and map attributes, see "Mapping Facility."

Housekeeping

To define the map to the precompiler at compile time, and to establish addressability to DC at run time, you must perform
certain mapping mode housekeeping functions:

Identify the map you want to use
by including a MAP SECTION (COBOL), a DECLARE MAP statement (PL/I), or the MAP parameter in the
@INVOKE statement (Assembler).

Copy the map request block (MRB) and the map records
by including compiler-directive statements in program variable storage.

Establish addressability between DC and the MRB
by issuing a BIND MAP statement.

Establish addressability to map records
by issuing a BIND MAP RECORD statement for each record defined for the map.

For more information on mapping mode housekeeping statements, see the language-specific IDMS DML Reference
section.

Displaying Screen Output

To display a map on the terminal screen, perform the following steps:

1. Issue mapping mode housekeeping statements as described above.
2. Initialize variable-storage data fields as needed.
3. Transfer data from variable-storage data fields to map fields on the screen by issuing a MAP OUT statement.

You can also use the MAP OUT statement to transfer data between two variable-storage data fields; this is referred to as
a native mode data transfer.

For more information about native mode data transfers, see the language-specific IDMS DML Reference section.

Pageable maps have different output considerations. For more information, see Using Pageable Maps.

Mapping Considerations

You need to know about the following considerations when writing a program that displays maps:

• Sending informational messages to the user
• Keeping the data stream short
• Choosing asynchronous or synchronous processing

Sending Informational Messages

You can send a variety of messages to the user's terminal, depending on the situation. For example, if the application is
being accessed for the first time, you might transmit the following message:

 ENTER AN EMPLOYEE ID AND PRESS ENTER ****  PRESS CLEAR TO EXIT

 You might send a different message with the same map at another time to indicate the completion status of a

 task:

 ****  SPECIFIED EMPLOYEE CANNOT BE FOUND  ****
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'COBOL and PL/I programmers'. To avoid unpredictable results at run time, specify messages that are 100 bytes or less in
length.

Keeping the Data Stream Short

Because you want to promote the fastest possible response time, an important programming consideration is the length
of the data stream transmitted to or from the terminal. You should ensure that your program always transmits the smallest
amount of data necessary to successfully complete a mapping operation.

Ways to minimize the data stream include:

Avoid rewriting literals
. If you are rewriting to the same map, there usually is no need to retransmit literal fields. Specify the NEWPAGE
and the LITERALS options only on an initial map output.

Transmit only the attribute bytes
. If your program determines that the user has entered invalid data, you need not retransmit the invalid values;
these values are still listed on the terminal screen. Instead, you can specify OUTPUT DATA IS ATTRIBUTE to
transmit only the attribute bytes for map fields.
The ATTRIBUTE specification is useful when sending error messages to the terminal because DC still transmits
the data in the message field. For example, you could minimize the data stream transmitted by coding the
following MAP OUT statement:
MAP OUT USING DEPTMAP
OUTPUT DATA IS ATTRIBUTE

     MESSAGE IS ID-EDIT-ERROR-MESS TO ID-EDIT-ERROR-MESS-END.

If automatic editing and error handling are enabled and you use the ERROR option of the MODIFY MAP
statement, the ATTRIBUTE specification is automatically invoked.

Synchronous and Asynchronous Processing

Mapping mode supports synchronous and asynchronous map output operations:

• During a synchronous map output request, DC places your task in an inactive state until processing is complete.
To issue a synchronous map output request, specify the WAIT option of the MAP OUT statement. This option allows
you to ensure that the output request was completed successfully before continuing program processing.

• During an asynchronous map output request, DC returns control to your task before the output processing is
complete. Before issuing subsequent map output requests, you must ensure that the first request is finished by issuing
a CHECK TERMINAL request. CHECK TERMINAL is a basic mode DML statement that is described in Basic Mode.
To issue an asynchronous map output request, specify the NOWAIT option of the MAP OUT statement.
You may want to specify NOWAIT if your program issues a MAP OUT just before task termination. This causes DC
to release a task's resources sooner. In this case, however, you cannot issue the CHECK TERMINAL statement; you
won't be able to determine the completion status of the MAP OUT operation.

Example of an Initial Application Screen

The program excerpt below displays an application's initial screen. It initializes the EMP-ID-0415 field and displays the
screen, soliciting user input.

  DATA DIVISION.

  WORKING-STORAGE SECTION.

  01  TSK02                         PIC X(8)  VALUE 'TSK02'.

  01  MESSAGES.

      05 INITIAL-MESSAGE            PIC X(54) VALUE

       'ENTER AN EMPLOYEE ID AND PRESS ENTER *** CLEAR TO EXIT'.

      05 INITIAL-MESSAGE-END        PIC X.

  PROCEDURE DIVISION.

 *** ESTABLISH ADDRESSABILITY TO MAP ***

      BIND MAP SOLICIT.
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 *** ESTABLISH ADDRESSABILITY TO MAP RECORDS ***

      BIND MAP SOLICIT RECORD EMPLOYEE.

      BIND MAP SOLICIT RECORD DATE-WORK-REC.

      MOVE ZERO TO EMP-ID-0415.

  *** DISPLAY THE MAP ***

     MAP OUT USING SOLICIT

        WAIT NEWPAGE

        MESSAGE IS INITIAL-MESSAGE TO INITIAL-MESSAGE-END. 

 *** RETURN CONTROL TO CA-IDMS/DC NEXT TASK TSK02 ***

      DC RETURN

         NEXT TASK CODE TSK02.

 

Reading Screen Input

When the user finishes inputting data and presses an AID key, DC invokes the specified input task. The task reads data
from the screen and tests for certain input conditions.

To transfer data from map fields on the terminal screen to the corresponding variable storage data fields, perform the
following steps:

1. Issue mapping mode housekeeping statements, as explained in Housekeeping.
2. Transfer data from map fields on the terminal screen to variable-storage data fields by issuing a MAP IN statement.

You can use the MAP IN statement to transfer data between two variable-storage data fields; this is referred to as a native
mode data transfer.

For more information about native mode data transfers, see the language-specific IDMS DML Reference section.

Pageable maps have different input considerations. For more information, see Using Pageable Maps.

Example of Reading Input

The program excerpt below reads data from the screen.

It transfers data from the terminal screen to map data fields in program variable storage by issuing a MAP IN statement.

  PROCEDURE DIVISION.

 *** ESTABLISH ADDRESSABILITY TO THE MAP ***

      BIND MAP SOLICIT.

 *** ESTABLISH ADDRESSABILITY TO THE MAP RECORDS ***

      BIND MAP SOLICIT RECORD EMPLOYEE.

      BIND MAP SOLICIT RECORD EMP-DATE-WORK-REC.

  *** TRANSFER DATA FROM MAP DATA FIELDS TO VARIABLE STORAGE ***

     MAP IN USING SOLICIT. 

 *** FURTHER PROCESSING OF ENTERED DATA ***

 

Testing for Input Conditions

After a MAP IN request, your program can inquire about conditions related to the input operation. For example, you may
need to perform processing based on the AID key pressed by the user or determine if the user entered data in a particular
map data field.

To test for conditions related to a map input operation, issue an INQUIRE MAP statement. By using this statement, you
can obtain the following information:
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• The control key pressed.
• The current cursor position.
• Information on conditions regarding a map data field or group of map data fields:

– Is data present?
– Has data been modified?
– Has data been truncated?
– What is the entered length of a specific map input field?

• Whether specified map fields are in error (the error flag has been set on for those fields) or are correct (the error flag
has been set off). This option applies only to those maps and map fields for which automatic editing is enabled.

• Whether the screen was formatted before the input operation was performed.

Frequent uses of the INQUIRE MAP statement are listed below:

To determine what control key was pressed
. Typically, an application offers various processing options to the user. Each option can be associated with a
control key. Your program should check the AID byte after every MAP IN statement to determine the option
chosen. The table below lists the AID characters associated with each 3270-type control key.

Key AID character

Enter " ' " (single quote)

Clear '_' (underscore)

PF1 '1'

PF2 '2'

PF3 '3'

PF4 '4'

PF5 '5'

PF6 '6'

PF7 '7'

PF8 '8'

PF9 '9'

PF10 ':'

PF11 '#'

PF12 '@'

PF13 'A'

PF14 'B'

PF15 'C'

PF16 'D'

PF17 'E'

PF18 'F'

PF19 'G'

PF20 'H'

PF21 'I'

PF22 '&cent.'
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PF23 '.'

PF24 '<'

PA1 '%'

PA2 '>'

PA3 ','

To ensure that necessary data has been entered
. You should make sure that the user has entered data in all fields necessary for successful processing.

To determine if automatic editing and error-handling have detected any errors
. If input errors are detected, DC automatically transmits only the attribute bytes for the next map output operation.

You can use the TASK CODE parameter of the ACCEPT statement to retrieve the calling task code.

For more information about the ACCEPT statement, see Retrieving Task-Related Information.

The program excerpt below performs processing based on conditions related to the last map input operation. It uses the
INQUIRE MAP statement to determine what control key was pressed and to ensure that the DEPT-ID-0410 field contains
data.

  DATA DIVISION.

  WORKING-STORAGE SECTION.

  01  DC-AID-CONDITION-NAMES.

       03  DC-AID-IND-V           PIC X.

                              88  ENTER-HIT VALUE QUOTE.

                              88  CLEAR-HIT VALUE '_'.

  PROCEDURE DIVISION.

 *** ESTABLISH ADDRESSABILITY TO THE MAP AND MAP RECORDS ***

      BIND MAP SOLICIT.

      BIND MAP SOLICIT RECORD EMPLOYEE.

      BIND MAP SOLICIT RECORD DEPARTMENT.

      BIND MAP SOLICIT RECORD EMP-DATE-WORK-REC.

 *** TRANSFER DATA FROM THE MAP TO VARIABLE STORAGE ***

      MAP IN USING SOLICIT.

  *** DETERMINE THE AID KEY PRESSED BY THE TERMINAL OPERATOR ***

     INQUIRE MAP SOLICIT

         MOVE AID TO DC-AID-IND-V. 

 *** IF OPERATOR PRESSED CLEAR THEN DC RETURN ***

      IF CLEAR-HIT DC RETURN.

 *** DETERMINE IF THE TERMINAL OPERATOR     ***

 *** ENTERED DATA IN THE DEPT-ID-0410 FIELD ***

       INQUIRE MAP SOLICIT

         IF DFLD DEPT-ID-0410

            DATA IS NO

            GO TO A100-NO-DATA. 

         .

 *** FURTHER PROCESSING OF ENTERED DATA ***

 

Modifying Map Options

Before issuing an input or output request, you may need to modify a map's WCC options or specify attributes for one or
more map data fields. You can make modifications either for the length of the session or for the next mapping operation.
For example, you may need to:
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• Position the cursor on the next MAP OUT operation
• Require that the user enter data in a specified map data field
• Prevent the user from entering data in specified map data fields (this is especially useful on the initial MAP OUT of a

session)
• Require that data from a specified map data field be transmitted regardless of whether it was modified by the user
• Modify the WCC and attribute options for an entire session

Steps to Modify a Map

To modify a map's WCC options or to specify attributes for one or more map data fields, perform the following steps:

1. Issue mapping mode housekeeping statements
For more information about housekeeping statements, see Housekeeping.

2. Issue the MODIFY MAP command
3. Issue either a MAP IN or MAP OUT statement

Example of Modifying a Map

The program excerpt below uses the MODIFY MAP statement to protect map data fields from operator input. The program
is used in an application's initial MAP OUT to help ensure that the user will enter data in the correct field (EMP-ID-0415)
by positioning the cursor and preventing input to all other map data fields.

  PROCEDURE DIVISION.

      BIND MAP SOLICIT.

      BIND MAP SOLICIT RECORD EMPLOYEE.

      BIND MAP SOLICIT RECORD EMP-DATE-WORK-REC.

  *** SET CURSOR AND PREVENT INPUT INTO ALL BUT EMP-ID-0415 ***

     MODIFY MAP SOLICIT TEMPORARY

        CURSOR AT DFLD EMP-ID-0415

        FOR ALL EXCEPT DFLD EMP-ID-0415

        ATTRIBUTES PROTECTED. 

 *

      MOVE ZERO TO EMP-ID-0415.

      MAP OUT USING SOLICIT

         YES NEWPAGE

         MESSAGE IS INITIAL-MESSAGE TO INITIAL-MESSAGE-END.

 *

      DC RETURN

         NEXT TASK CODE TSK02.

 

Writing and Reading in One Step

To write data to the terminal and read data input from the terminal in one synchronous operation, issue a MAP OUTIN
statement.

WARNING
MAP OUTIN forces your program to be conversational; it is not recommended.

If your application needs to write and read in one step, perform the following steps:

1. Issue mapping mode housekeeping statements
For more information about housekeeping statements, see Housekeeping.

2. Modify map or map data fields,
For more information about modifying map data fields, see Modifying Map Options.

3. Initialize variable-storage data fields as needed
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4. Transfer data from variable-storage data fields to map fields on the terminal screen and back again by issuing the
MAP OUTIN statement

Suppressing Map Error Messages

You can suppress the display of error messages for map fields. For example, you can code a data validation test so that it
suppresses a map field's default error message and displays a different message when the field is in error.

What to Do

Include the ERROR MESSAGE IS ACTIVE/SUPPRESS parameter on your MODIFY MAP statement. ERROR MESSAGE
immediately follows the REQUIRED/OPTIONAL parameter.

Example of Suppressing Error Messages

This COBOL example issues a MODIFY MAP statement that suppresses the display of default error messages for the
ORDER-AMOUNT field on the current map.

In this application, the data validation routine compares the ORDER-AMOUNT field with the number of widgets on hand. If
the current stock restricts the size of ORDER-AMOUNT, an alternative message is displayed.

1. Define an alternative message in working storage. For example:
 DATA DIVISION.

 WORKING-STORAGE SECTION.

 01  MESSAGES.

     05 INITIAL-MESSAGE            PIC X(80) VALUE

      'ENTER A NUMERIC ORDER-AMOUNT AND PRESS ENTER'.

     05 EDIT-ERROR-MESSAGE         PIC X(80) VALUE

      'ORDER-AMOUNT EITHER NOT ENTERED OR NOT NUMERIC'.

     05 INVENTORY-MESSAGE          PIC X(80) VALUE

      'NOT ENOUGH WIDGETS IN STOCK TO DELIVER THAT AMOUNT'.

     05 DISPLAY-MESSAGE            PIC X(80) VALUE

      'CLEAR TO EXIT ** ENTER ORDER-AMOUNT AND ENTER TO CONTINUE'

 

2. Modify the map to display alternative messages when a specific error is found:
 MODIFY MAP MAP01 TEMPORARY

    FOR DFLD ORDER-AMOUNT

        ERROR MESSAGE IS SUPPRESS.

 

3. Perform your data validation routine. For example, you can compare the number of widgets in stock to ORDER-
AMOUNT. If ORDER-AMOUNT is greater than the number in stock, issue an alternative message indicating that the
order cannot be filled.
If the data validation routine indicates that there are not enough widgets in stock, display the map with the alternative
message.

TEMPORARY and PERMANENT Options

The use of the SUPPRESS option is affected by the TEMPORARY/PERMANENT option:

• If TEMPORARY is specified, error messages are suppressed for the next mapout only.
• If PERMANENT is specified, error messages are suppressed until the program terminates or until the error message

specifications are overridden by a subsequent MODIFY MAP statement.

Testing for Identical Data

You can compare the contents of a mapped-in field with the map data that is currently in your program's record buffer.
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This means that you can test whether a map field contains the same data that was previously mapped out. By comparing
the fields, your program updates the database only when the user enters different data, reducing the number of database
I/O operations.

How this Relates to MDT Settings

The input test condition does not test a field's modified data tag (MDT). For example, the statement INQUIRE MAP
MAP01 DATA IS IDENTICAL is true in either of the following cases:

• The field's MDT is off. On mapin, the MDT is usually off if the user did not type any characters in the field.
• The field's MDT is on, but each character that the user typed in is identical (including capitalization) to the data in

variable storage.

What to Do

Include the IDENTICAL/DIFFERENT parameter in your INQUIRE MAP statement.

Example of Testing for Identical Data

This COBOL example uses an INQUIRE MAP statement to test whether the user has entered an employee ID number:

• If the IDENTICAL condition is true (the user doesn't specify a different ID number), the program displays the menu
screen

• If the IDENTICAL condition is false (the user specifies a different ID number), the program obtains the corresponding
employee record from the database

The sample INQUIRE MAP statement is shown below:

 INQUIRE MAP MAP01

    IF DFLD EMP-ID-0415 DATA IS IDENTICAL THEN

       PERFORM EMP-PROMPT-20

    ELSE

       PERFORM EMP-OBTAIN-20.

 

Example of Testing for Changed Data

This COBOL example uses an INQUIRE MAP statement to test whether the user has entered a new department ID or
department name. If the user has changed either value (DIFFERENT is true), the program branches to DEPTUP-30.

 INQUIRE MAP MAP02

    IF ANY DFLD DEPT-ID-0410

           DFLD DEPT-NAME-0410 DATA IS DIFFERENT

    THEN PERFORM DEPTUP-30.

 

Using Pageable Maps
A pageable map can contain more occurrences of a set of map fields tha CAn fit on the screen at one time; therefore, it
can contain unlimited occurrences of the set of map fields. Each occurrence of the multiply-occurring set is called a detail
occurrence. The MAP OUT and MAP IN statements can create, retrieve, and modify detail occurrences of a pageable
map.

You should know about the following aspects of pageable maps:

• The format of a pageable map
• How to conduct a map paging session
• How to code an application that allows the user to browse through a pageable map but not update it
• How to code an update application that allows the user to perform database updates by using a pageable map
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This article describes the following information:

Pageable Map Format

A pageable map is divided into the header area, the detail area, and the footer area. The header and footer areas
consist of general information such as the map title, the page number, or the useable PF-keys. The detail area consists of
detail occurrences.

For information on defining a pageable map, see Mapping Facility.

WARNING
To prevent excessive database record locking, you should not define database records as map records in a
pageable map; use IDD-defined work records instead.

Example of a Pageable Map

The figures below illustrate two pages of a map screen. Note that the display of information in the header and footer areas
is unchanged except for the $PAGE field.

                                                        System-supplied

                                                            $PAGE field

                                                              │

             ┌────────────────────────────────────────────────┼───────┐

             │                                                │       │

             │                                                ▼       │ ─┐

             │ *** DEPARTMENT INFORMATION SCREEN *** PAGE: 0001       │  │ Header

             │                                                        │  │ area

             │ DEPARTMENT ID: 3200                                    │  │

             │          NAME: COMPUTER OPERATIONS                     │ ─┘

          ┌─ │                                                        │ ─┐

Detail    │  │                      EMPLOYEE ID:  0004                │  │

occurrence│  │                        LAST NAME:  CRANE               │  │

          │  │                       FIRST NAME:  HERBERT             │  │ Detail

          └─ │                                                        │  │ area

             │                                                        │  │

             │                      EMPLOYEE ID:  0032                │  │

             │                        LAST NAME:  FERNDALE            │  │

             │                       FIRST NAME:  JANE                │  │

             │                                                        │  │

             │                                                        │  │

             │                      EMPLOYEE ID:  0045                │  │

             │                        LAST NAME:  FONRAD              │  │

             │                       FIRST NAME:  GEORGE              │  │

             │                                                        │ ─┘

             │                                                        │ ─┐

             │PF8 NEXT PAGE *** PG7 PREVIOUS PAGE *** PA1 EXIT        │  │ Footer

             │                                        APPLICATION     │  │ area

             └────────────────────────────────────────────────────────┘ ─┘

┌──────────────────────────────────────────────────────────────────────────┐

│                                                                          │

│                                                                          │

│           *** DEPARTMENT INFORMATION SCREEN ***           PAGE: 0002     │

│                                                                          │

│   DEPARTMENT ID: 3200                                                    │
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│            NAME: COMPUTER OPERATIONS                                     │

│                                                                          │

│                  EMPLOYEE ID:  0053                                      │

│                    LAST NAME:  GARDNER                                   │

│                   FIRST NAME:  ROBIN                                     │

│                                                                          │

│                                                                          │

│                  EMPLOYEE ID:  0031                                      │

│                    LAST NAME:  LIPSICH                                   │

│                   FIRST NAME:  HERBERT                                   │

│                                                                          │

│                                                                          │

│                                                                          │

│                                                                          │

│                                                                          │

│                                                                          │

│                                                                          │

│    PF8 NEXT PAGE *** PG7 PREVIOUS PAGE *** PA1 EXIT APPLICATION          │

│                                                                          │

└──────────────────────────────────────────────────────────────────────────┘

Conducting a Map Paging Session

A map paging session involves interaction among the user, the run-time mapping system, and your map paging
application program. You should understand this interaction and the sequence of events that occurs during a map paging
session before planning the logic of your application program.

Typical Map Paging Sequence

This sequence of events typically occurs during a map paging session:

1. Your program begins the session and defines map paging parameters
2. The program creates detail occurrences
3. A map page is displayed on the terminal
4. The user pages forward and backward through the pageable map
5. The user optionally modifies map data fields
6. The program receives control and updates the database
7. The user ends the map paging session

The following discussion describes each step in detail.

Beginning the Paging Session

A map paging session begins when your program issues a STARTPAGE statement. Options included in this statement
specify the following:

The runtime flow of control
. The paging type (NOWAIT/WAIT/RETURN) determines whether the run-time mapping system or your program
receives control when the user presses a control key, as detailed in the table below.
The paging type affects the frequency with which your program will receive control and the processing logic you
must provide. For example, in NOWAIT, run-time mapping performs all paging operations for you; in WAIT and
RETURN, you must provide coding logic that performs the paging operations specified by the user.
NOWAIT is best for applications in which the user can display but not update; WAIT and RETURN are best for
update applications.
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Whether the user can display a previous map page
. If backpaging is allowed, the run-time system must maintain the resources that describe the detail occurrences
of previous pages. If backpaging is not allowed, the run-time system deletes all previous pages of detail
occurrences when a new map page is displayed.

NOTE
Always allow backpaging for pageable map applications that perform database updates.

Whether the user can update map data fields
. A paging mode of UPDATE specifies that the user can modify map data fields, subject to restrictions specified in
the map and by previous MODIFY MAP statements. BROWSE specifies that the user can modify only the system-
supplied $PAGE field (if present).

The tables below summarize flow of control in a map paging session.

• Paging request*:

Paging Type No Data Fields Modified Data Fields Modified**

NOWAIT Run-time mapping displays the requested
map page

Run-time mapping displays the requested
map page

WAIT Run-time mapping displays the requested
map page

Control passes to the program

RETURN Control passes to the program Control passes to the program

* If the user presses Clear, PA1, PA2, or PA3, and that key is not associated with backward or forward paging, refer
instead to "Nonpaging request" below.

** If the user presses Clear, PA1, PA2, or PA3, refer to the "No data fields modified" column.

• Nonpaging request:

Paging Type No Data Fields Modified Data Fields Modified**

NOWAIT Control passes to the program Run-time mapping redisplays the same
map page

WAIT Control passes to the program Control passes to the program

RETURN Control passes to the program Control passes to the program

** If the user presses Clear, PA1, PA2, or PA3, refer to the "No data fields modified" column.

Creating Detail Occurrences Your program retrieves data, moves it to map data fields, and creates detail occurrences
by issuing MAP OUT DETAIL commands.

Displaying the First Page

The first page is displayed on the terminal screen in one of the following ways:

Run-time mapping
automatically displays the first map page when the first detail occurrence of the second page of occurrences is
created. The program continues to execute and create additional detail occurrences.
When the first page is displayed by run-time mapping, DC returns a status of 4676 (DC-FIRST-PAGE-SENT).
Your program must check for this status after every MAP OUT DETAIL statement.

Your program displays the first map page
. When all detail occurrences are created, your program should check to determine if the first page was written
to the terminal. You do this by setting a switch when DC returns a status of 4676 (DC-FIRST-PAGE-SENT). If
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4676 was never returned, your program explicitly displays the first map page by issuing a MAP OUT RESUME
statement.

Paging Forward and Backward

To specify the next map page to be displayed, the user does one of the following:

• Presses the control key associated with paging forward one page
• Presses the control key associated with paging backward one page
• Changes the $PAGE map field, if defined on the map, and presses a control key other than Clear, PA1, PA2, or PA3.

Modifying Map Fields

The user can change map data fields, including header and footer data fields, subject to restrictions specified by the
STARTPAGE command (UPDATE/BROWSE) or by a previously specified MODIFY MAP command.

Updating the Database

If the user has modified any map data fields or if the paging type is RETURN, the program reads modified detail
occurrences and updates the database.

A modified detail occurrence contains one or more map fields whose modified data tags (MDTs) are set on.

To retrieve a modified detail occurrence, issue a MAP IN DETAIL statement. MAP IN DETAIL can retrieve a modified
detail occurrence sequentially, by the order of detail occurrences, or randomly by a key value that can be associated with
an occurrence. If sequential or random retrieval cannot retrieve a modified detail occurrence, DC returns a status of 4668
(DC-NO-MORE-UPD-DETAILS).

If you need to modify the current detail occurrence (for example, to send an error message), issue a MAP OUT
DETAIL CURRENT statement. This statement modifies the detail occurrence most recently referenced by a MAP IN
DETAIL or MAP OUT DETAIL statement.

After processing all modified detail occurrences, write the map to the terminal screen by issuing a MAP OUT
RESUME statement. If WAIT or RESUME has been specified, your program is responsible for displaying the next page
specified by the user.

If you need to create additional detail occurrences, you can do so at any time by issuing further MAP OUT DETAIL
statements. The new occurrences are stored at the end of the set of detail occurrences.

Ending the Paging Session

When a map paging session ends, the system deletes all the detail occurrences created during the session. To end a
session, issue an ENDPAGE SESSION command.

How to Code a Browse Application

To write a pageable map application that allows the user to display data but not update it, perform the following steps:

1. Establish a switch in variable storage. This switch should be set on if run-time mapping has transmitted the first page.
2. Issue mapping mode housekeeping statements, as explained in Housekeeping.
3. Initiate the map paging session by issuing a STARTPAGE statement that specifies NOWAIT and BROWSE.
4. Initialize header data fields.
5. Perform the following steps iteratively until all data is retrieved:

a. Perform database retrieval and move data to map data fields in variable storage.
b. Issue a MAP OUT DETAIL NEW statement, checking for a status of 4676 (DC-FIRST-PAGE-SENT).
c. Set the first-page switch if 4676 is returned; perform the IDMS-STATUS routine if 4676 is not returned.

Ending the Browse Session
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If, after all detail occurrences have been created, the first-page switch is not set, you should transmit the map page to the
terminal screen by issuing a MAP OUT RESUME statement.

The next task specified in the DC RETURN NEXT TASK CODE statement should include logic that tests to see if the user
has indicated the end of the map paging session. If so, issue an ENDPAGE SESSION statement.

Example of a Browse Application

The program excerpt below shows a pageable map application in which run-time mapping handles all paging requests
(paging type of NOWAIT) and the operator cannot make updates (paging mode of BROWSE).

After acquiring the data passed from a previous task and establishing that database records are present, this program
issues MAP OUT DETAIL statements iteratively until all detail occurrences are written. DEPTEND, which is specified as
the next task, ends the paging session with the ENDPAGE command and performs processing based on the control key
pressed.

 DATA DIVISION

 01  FIRST-PAGE-SW           PIC X  VALUE 'N'.

        88 LESS-THAN-A-PAGE     VALUE 'N'.

 01  MAP-WORK-REC.

     05 WORK-FIRST            PIC X(10).

     05 WORK-LAST             PIC X(15).

     05 WORK-EMP-ID           PIC X(4).

 LINKAGE SECTION.

 01  PASS-DEPT-INFO.

     05 PASS-DEPT-ID         PIC 9(4).

     05 PASS-DEPT-INFO-END   PIC X.

 

 PROCEDURE DIVISION.

     BIND MAP DCTEST01.

     BIND MAP DCTEST01 RECORD MAP-WORK-REC.

*** ACQUIRE DEPT-ID FROM ERROR CHECKING PROGRAM ***

     GET STORAGE FOR PASS-DEPT-INFO TO

                    PASS-DEPT-INFO-END

        WAIT SHORT USER

        STGID 'RKNS'.

*

     MOVE PASS-DEPT-ID TO DEPT-ID-0410.

     FREE STORAGE STGID 'RKNS'.

*

     COPY IDMS SUBSCHEMA-BINDS.

     READY USAGE-MODE RETRIEVAL.

*

     OBTAIN CALC DEPARTMENT

       ON DB-REC-NOT-FOUND GO TO NO-DEPT-ERR.

     IF DEPT-EMPLOYEE IS EMPTY

           GO TO NO-EMP-ERR.

*** BEGIN MAP PAGING SESSION ***

STARTPAGE SESSION DCTEST01 NOWAIT BACKPAGE BROWSE.

     PERFORM A100-GET-EMPLOYEES THRU A100-EXIT

                      UNTIL DB-END-OF-SET.

     FINISH.

*** IF FIRST PAGE NOT YET SENT, MAP OUT RESUME ***

IF LESS-THAN-A-PAGE
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MAP OUT USING DCTEST01 RESUME.

*** NEXT TASK ENDS PAGING SESSION ***

     DC RETURN NEXT TASK CODE 'DEPTEND'.

 

 A100-GET-EMPLOYEES.

     OBTAIN NEXT WITHIN DEPT-EMPLOYEE

        ON DB-END-OF-SET GO TO A100-EXIT.

     MOVE EMP-FIRST-NAME-0415 TO WORK-FIRST.

     MOVE EMP-LAST-NAME-0415 TO WORK-LAST.

     MOVE EMP-ID-0415 TO WORK-EMP-ID.

*** MAP OUT CURRENT DETAIL, CHECK FOR ERROR-STATUS OF 4676 ***

MAP OUT USING DCTEST01

DETAIL NEW

ON DC-FIRST-PAGE-SENT

MOVE 'Y' TO FIRST-PAGE-SW.

 A100-EXIT.

     EXIT.

 .

 .

 .

*** FURTHER PROCESSING, INCLUDING ERROR ROUTINES ***

How to Code an Update Application

To write a pageable map application that allows the user to update map data fields, establish a retrieval program and an
update program.

Retrieval Program

The retrieval program initiates the pageable map update session and retrieves and displays the data. This program can be
similar to the one displayed in How to Code a Browse Application. You should make the following changes to the retrieval
program:

• Specify one of the following options of the STARTPAGE statement:
WAIT

causes your program to acquire control after every update paging request and after every nonpaging request.
RETURN

causes your program to acquire control after every paging request (update or nonupdate) and every nonpaging
request.

NOTE
Because of editing and error-handling considerations, updating pageable maps by using a paging type of
NOWAIT is not recommended.

• Use the KEY IS parameter of the MAP OUT DETAIL statement to pass the db-key of each retrieved record:

MAP OUT USING DCTEST01

    DETAIL NEW

    KEY IS DBKEY.

Including the db-key in this manner allows for DB-KEY retrieval in subsequent tasks.
• Code a DC RETURN statement that indicates the pageable map update program to be invoked when the user presses

a control key.

Update Program
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The update program retrieves modified detail occurrences and updates the database. In this program, perform the
following steps:

1. Establish a switch in variable storage. This switch should be set on if your program encounters any invalid data in
modified detail occurrences.

2. Issue mapping mode housekeeping statements, as explained in Housekeeping.
3. Issue a MAP IN HEADER statement that includes the PAGE option. You can use the PAGE value later in your program

when determining the next page to map out.
4. Issue an INQUIRE MAP statement to determine what control key was pressed. The control key pressed by the user

can specify:
The flow of control

. You can associate certain control keys with specific functions (for example, Clear might always exit the
application).

The next page to be displayed
. The user can indicate the next page to be displayed by pressing a site-standard paging control key.

A user error
. If the user presses an invalid control key, you should redisplay the current page.

5. Perform the following steps iteratively until all modified detail occurrences have been mapped in:
a. Issue a MAP IN DETAIL statement that includes the RETURNKEY parameter.
b. Check for a status of 4668 (DC-NO-MORE-UPD-DETAILS). If 4668 is returned, all updated details have been

returned and you should display the pageable map, as specified by the user. If 4668 is not returned, perform the
IDMS-STATUS routine.

c. Perform error and range checking to ensure that the user entered valid data. If invalid data is found, set the error
switch and issue a MAP OUT DETAIL CURRENT statement that includes a message that indicates the error.

d. Perform database retrieval to access the database record to be modified. Retrieve the record by using its db-key
(acquired from the RETURNKEY parameter). If data cannot be retrieved, set the error switch and issue a MAP
OUT DETAIL CURRENT statement that includes a message that indicates the error.

e. Move data from the work record to the database record.
f. Issue database modification statements.
g. After all modified detail occurrences have been successfully processed, issue a MAP OUT RESUME statement

that specifies the page requested by the user. If errors were encountered in the MAP IN DETAIL processing, you
should redisplay the current page so the operator can correct the invalid data.

Ending the Update Session

The next task specified in the DC RETURN NEXT TASK CODE statement should include logic that tests to see if the user
has indicated the end of the map paging session. If so, issue an ENDPAGE SESSION statement.

Example of an Update Application

The program excerpt below shows a pageable map update application. The program contains paging logic that works with
a paging type of either WAIT or RETURN.

After determining user specifications, the program issues MAP IN DETAIL statements iteratively, modifying the database
as specified, until all modified detail occurrences are processed.

 DATA DIVISION

 WORKING-STORAGE SECTION.

 01  RETURN-DBKEY            PIC S9(8) COMP.

 01  DEPTMOD                 PIC X(8) VALUE 'DEPTMOD'.

 01  FIRST-PAGE-SW           PIC X    VALUE 'N'.

        88 LESS-THAN-A-PAGE  VALUE 'N'.

 01  MAP-IN-ERR-SW           PIC X    VALUE 'N'.
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        88 MAP-IN-ERR        VALUE 'Y'.

 01  PAGE-INDICATOR.

     05 SPEC-PAGE            PIC S9(8) COMP.

 01  MESSAGES.

     05 EDIT-ERR-MESS           PIC X(21)

        VALUE 'CORRECT INVALID INPUT'.

     05 EDIT-ERR-MESS-END       PIC X.

*

     05 EMP-NOT-FOUND-MESS      PIC X(18)

        VALUE 'EMPLOYEE NOT FOUND'.

     05 EMP-NOT-FOUND-MESS-END  PIC X.

 01  DC-AID-CONDITION-NAMES.

      03  DC-AID-IND-V           PIC X.

                             88  ENTER-HIT VALUE QUOTE.

                             88  CLEAR-HIT VALUE '_'.

                             88  PF01-HIT VALUE '1'.

                             88  PF02-HIT VALUE '2'.

                             88  PF03-HIT VALUE '3'.

                             88  PF04-HIT VALUE '4'.

                             88  PF05-HIT VALUE '5'.

                             88  PF06-HIT VALUE '6'.

                             88  PF07-HIT VALUE '7'.

                             88  PF08-HIT VALUE '8'.

                             88  PF09-HIT VALUE '9'.

                             88  PF10-HIT VALUE ':'.

                             88  PF11-HIT VALUE '#'.

                             88  PF12-HIT VALUE '@'.

                             88  PF13-HIT VALUE 'A'.

                             88  PF14-HIT VALUE 'B'.

                             88  PF15-HIT VALUE 'C'.

                             88  PF16-HIT VALUE 'D'.

                             88  PF17-HIT VALUE 'E'.

                             88  PF18-HIT VALUE 'F'.

                             88  PF19-HIT VALUE 'G'.

                             88  PF20-HIT VALUE 'H'.

                             88  PF21-HIT VALUE 'I'.

                             88  PF22-HIT VALUE '_'.

                             88  PF23-HIT VALUE '.'.

                             88  PF24-HIT VALUE '>'.

                             88  PA01-HIT VALUE '%'.

                             88  PA02-HIT VALUE '<'.

                             88  PA03-HIT VALUE ','.

                             88  PEN-ATTN-SPACE-NULL VALUE '='.

                             88  PEN-ATTN VALUE QUOTE.

 01  MAP-WORK-REC.

     05 WORK-EMP-ID           PIC X(4).

     05 WORK-FIRST            PIC X(10).

     05 WORK-LAST             PIC X(15).

 

 PROCEDURE DIVISION.

     BIND MAP DCTEST01.

     BIND MAP DCTEST01 RECORD MAP-WORK-REC.

     MOVE 'N' TO MAP-IN-ERR-SW.
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*** MAP IN HEADER AND PAGE FIELD ***

MAP IN USING DCTEST01

HEADER

PAGE IS SPEC-PAGE

ON DC-DETAIL-NOT-FOUND

NEXT SENTENCE.

*** DETERMINE THE PF-KEY PRESSED ***

INQUIRE MAP DCTEST01 MOVE AID TO DC-AID-IND-V.

IF PA01-HIT

ENDPAGE

DC RETURN.

*** CHECK FOR HEADER ERRORS, MAP OUT IF ANY ARE FOUND ***

     INQUIRE MAP DCTEST01

        IF ANY EDIT IS ERROR

          THEN

            MODIFY MAP DCTEST01 TEMPORARY

                 FOR ALL ERROR FIELDS

                 ATTRIBUTES BRIGHT

            MAP OUT USING DCTEST01 RESUME

            DC RETURN NEXT TASK CODE DEPTMOD.

*

     COPY IDMS SUBSCHEMA-BINDS.

     READY ORG-DEMO-REGION USAGE-MODE IS UPDATE.

     READY EMP-DEMO-REGION USAGE-MODE IS UPDATE.

*

     PERFORM A100-MAP-IN-DETAILS THRU A100-EXIT

            UNTIL DC-NO-MORE-UPD-DETAILS.

     FINISH.

*** PAGING ROUTINES FOLLOW ***

*** IF ERROR SWITCH IS SET, REDISPLAY CURRENT PAGE ***

IF MAP-IN-ERR

THEN

MAP OUT USING DCTEST01

RESUME PAGE IS CURRENT

DC RETURN NEXT TASK CODE DEPTMOD.

*** IF PF07, DISPLAY PRIOR PAGE ***

IF PF07-HIT

THEN

MAP OUT USING DCTEST01

RESUME PAGE IS PRIOR

DC RETURN NEXT TASK CODE DEPTMOD.

.hr left right

*** IF PF08, DISPLAY NEXT PAGE ***

     IF PF08-HIT

       THEN

        MAP OUT USING DCTEST01

            RESUME PAGE IS NEXT

        DC RETURN NEXT TASK CODE DEPTMOD.

*** ELSE, USE PAGE VALUE FROM MAP IN HEADER ***

     MAP OUT USING DCTEST01

         RESUME PAGE IS SPEC-PAGE.

     DC RETURN NEXT TASK CODE DEPTMOD.

 A100-MAP-IN-DETAILS.
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*** MAP IN EACH MODIFIED DETAIL. EXIT ***

*** WHEN NO MORE MODIFIED DETAILS REMAIN ***

MAP IN USING DCTEST01

DETAIL

RETURNKEY IS RETURN-DBKEY

ON DC-NO-MORE-UPD-DETAILS GO TO A100-EXIT.

*** IF ERROR, MAP OUT DETAIL WITH MESSAGE, SET SWITCH ***

     INQUIRE MAP DCTEST01

        IF ANY EDIT IS ERROR

          THEN

            MODIFY MAP DCTEST01 TEMPORARY

                 FOR ALL ERROR FIELDS

                 ATTRIBUTES BRIGHT

MAP OUT USING DCTEST01

MESSAGE IS EDIT-ERR-MESS

TO EDIT-ERR-MESS-END

DETAIL CURRENT

KEY IS RETURN-DBKEY

MOVE 'Y' TO MAP-IN-ERR-SW

GO TO A100-EXIT.

*** RETRIEVE EMPLOYEE, USING DBKEY FROM RETURNKEY ***

     OBTAIN EMPLOYEE DB-KEY IS RETURN-DBKEY

                 ON ANY-STATUS NEXT SENTENCE.

*** IF ERROR, MAP OUT DETAIL WITH MESSAGE, SET SWITCH ***

     IF DB-REC-NOT-FOUND

MAP OUT USING DCTEST01

MESSAGE IS EMP-NOT-FOUND-MESS

TO EMP-NOT-FOUND-MESS-END

DETAIL CURRENT

KEY IS RETURN-DBKEY

MOVE 'Y' TO MAP-IN-ERR-SW

GO TO A100-EXIT

     ELSE

        PERFORM IDMS-STATUS.

*

     MOVE WORK-FIRST  TO EMP-FIRST-NAME-0415.

     MOVE WORK-LAST   TO EMP-LAST-NAME-0415.

     MOVE WORK-EMP-ID TO EMP-ID-0415.

     MODIFY EMPLOYEE.

 A100-EXIT.

     EXIT.

Overriding Automatic Mapout for Pageable Maps

You can override the automatic mapout of a pageable map's first page.

By default, the first page of a pageable map is displayed as soon as the first detail occurrence of the second map page is
written to scratch.

You can override this automatic mapout by specifying NOAUTODISPLAY in your STARTPAGE statement. By overriding
the automatic display of the map's first page, you can add messages or modify the map before the page is displayed.

Return Code for Map Page Built

A map paging return code tells you before mapout whether a map page has been built.
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The table below lists the map paging return code for map page built in COBOL, PL/I, and Assembler.

The listed code is returned as soon as a map page is built and before mapout.

Language Return code Description

COBOL and PL/I 4680 Returned in: IDMS communications block
status code field
Returned after: MAP OUT DETAIL
statement for a pageable map
Represented by the COBOL 88-level status
code DC-PAGE-READY.

Assembler X'50' Returned in: DC/UCF run-time register 15
Returned after: #MREQ OUT DETAIL=YES
statement for a pageable map

How to Code a Noautosave Application

To code a pageable map application that does not automatically mapout when the first map page is built, perform the
following steps:

1. Issue mapping mode housekeeping statements, as explained in Housekeeping.
2. Initiate a map paging session by issuing a STARTPAGE statement that specifies NOAUTODISPLAY.

STARTPAGE SESSION MAP01 NOAUTODISPLAY

3. Initialize header data fields.

Map Out Detail Occurrences

Perform the following steps iteratively until all data is retrieved:

1. Perform database retrieval and move data to map data fields in variable storage.
2. Issue a MAP OUT DETAIL statement. After each pageable map statement that writes a detail occurrence, test for DC-

PAGE-READY to determine whether a map page has been built.

MAP OUT USING MAP01 OUTPUT DATA IS YES

    DETAIL NEW

        ON DC-PAGE-READY PERFORM FIRST-PAGE THRU FIRST-PAGE-XIT.

 .

 .

 .

3. If you do find DC-PAGE-READY, you can optionally:
– Modify the map.
– Define messages to display on mapout.
If you do not find DC-PAGE-READY, perform the IDMS-STATUS routine.

4. Manually map out the first page:

FIRST-PAGE.

  MAP OUT USING MAP01 OUTPUT DATA IS YES

     RESUME PAGE FIRST

If You Never Find DC-PAGE-READY

If, after all detail occurrences have been created, you have not received a DC-PAGE-READY status code, you should
transmit the map page to the terminal screen by issuing a MAP OUT RESUME statement.

 167



 Programming

Ending the Paging Session

The next task specified in the DC RETURN NEXT TASK CODE statement should include logic to test whether the user
has indicated the end of the map paging session. If so, issue an ENDPAGE SESSION statement.

Example of Suppressing Automatic Mapout

The following application does not automatically display the first page after it has been built.

     OBTAIN CALC DEPARTMENT

       ON DB-REC-NOT-FOUND GO TO NO-DEPT.

     IF DEPT-EMPLOYEE IS EMPTY

           GO TO NO-EMP.

     MOVE DEPT-ID-0410 TO WORK-DEPT-ID.

     STARTPAGE SESSION DCTEST01

          NOWAIT

          BACKPAGE

          BROWSE

          NOAUTODISPLAY.

     PERFORM A100-GET-EMPLOYEES THRU A100-EXIT

                      UNTIL DB-END-OF-SET.

     FINISH.

     IF LESS-THAN-A-PAGE

        MAP OUT USING DCTEST01 RESUME.

     DC RETURN NEXT TASK CODE 'DEPTEND'.

 A100-GET-EMPLOYEES.

     OBTAIN NEXT WITHIN DEPT-EMPLOYEE

        ON DB-END-OF-SET GO TO A100-EXIT.

     MOVE EMP-ID-0415 TO WORK-EMP-ID.

     MOVE EMP-LAST-NAME-0415 TO WORK-LAST.

     MOVE EMP-FIRST-NAME-0415 TO WORK-FIRST.

     MAP OUT USING DCTEST01 OUTPUT DATA IS YES

              DETAIL NEW

     ON ANY-STATUS

        NEXT SENTENCE.

     IF DC-PAGE-READY

            PERFORM A100-FIRST-PAGE THRU

                    A100-FIRST-PAGE-EXIT

        ELSE PERFORM IDMS-STATUS.

 A100-EXIT.

     EXIT.

 A100-FIRST-PAGE.

     MOVE 'Y' TO FIRST-PAGE-SW.

     IF ALREADY-MAPPED-OUT

        GO TO A100-FIRST-PAGE-EXIT

     ELSE

        MOVE EMP-MESSAGE-01 TO MESSAGE-01

        MAP OUT USING DCTEST01 OUTPUT DATA IS YES

        RESUME PAGE FIRST

 A100-FIRST-PAGE-EXIT.

     EXIT.
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Line Mode
Contents

Line mode supports line-by-line transfers of data to and from a terminal buffer. Line mode transfers are recommended for
programs requiring a simple transfer of unformatted data, independent of terminal type. Line mode supports synchronous
read and write operations and asynchronous write operations.

NOTE
While a line mode I/O session is in progress, only line-mode requests can be issued; basic mode and mapping
mode requests ca CAuse unpredictable results.

By using line mode terminal management statements, you can:

• Initiate a line mode I/O session
• Write a line of data
• Read a line of data from the terminal screen
• End a line mode session

Beginning a Line Mode Session

You initiate a line mode I/O session by issuing either of the following line mode DML statements:

• WRITE LINE TO TERMINAL
• READ LINE FROM TERMINAL

Writing a Line of Data

To transfer data from program variable storage to the screen, issue a WRITE LINE TO TERMINAL statement. DC
automatically inserts the appropriate device control characters.

Transmission of Data Stream

WRITE LINE TO TERMINAL transmits a data stream to the terminal, as follows:

• For line-by-line devices, DC writes each line to the terminal immediately after the program issues the WRITE LINE
TO TERMINAL request. New lines are added to lines already on the screen until the screen becomes full or the
program requests DC to begin a new page.

• For 3270-type devices, DC collects the number of output lines in buffers (or pages) that correspond to the terminal
model in use. Data is written to the screen when:
– The buffer becomes full
– A READ LINE FROM TERMINAL request is issued
– A WRITE LINE FROM TERMINAL request that specifies the NEWPAGE option is issued
– The issuing task terminates

Formatting the Line

With either device type, data passed with each WRITE LINE TO TERMINAL request begins in the first character position
of the next available line on the screen. If the length of the data exceeds the width of the screen, DC automatically
reformats data into lines of the appropriate width.

Example of WRITE LINE TO TERMINAL

The figure below shows the processing associated with WRITE LINE TO TERMINAL requests for 3270-type terminals.

When the program issues the WRITE LINE TO TERMINAL NEWPAGE request, DC writes all buffered lines to the
terminal. Because the data in line 3 exceeds the width of the screen, it is displayed as two lines.

Displaying Header Lines
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If you want to display header lines that will appear on the terminal, include the HEADER option of the WRITE LINE TO
TERMINAL statement. This header will be displayed until a subsequent WRITE LINE TO TERMINAL request modifies or
deletes it.

You can display a maximum of three header lines; each line can be a maximum of two physical terminal lines in length.
Headers are cleared at the end of each line I/O session.

Reading a Line of Data

To transfer data from the terminal buffer to program variable storage, issue a READ LINE FROM TERMINAL statement.
READ LINE FROM TERMINAL transfers data to your program as follows:

• For line-by-line devices, DC treats the entire screen contents as a single data field; a READ LINE FROM TERMINAL
request returns all data to the program at once.

• For 3270-type devices, a READ LINE FROM TERMINAL request returns the first data field on the screen marked for
input. DC queues remaining data fields marked for input and passes them back to the program one at a time.

Uses of READ LINE FROM TERMINAL

Typical uses of the READ LINE FROM TERMINAL function are:

To retrieve any information entered in addition to a task code
. That is, for tasks assigned the INPUT attribute, the user can enter data following the task code. For example, if
the user enters:
GETEMP HENDON

DC replaces the task code (GETEMP) with leading blanks and returns the data (HENDON) to the program.

To read the one-line response to a WRITE LINE TO TERMINAL request that has prompted the terminal
operator for information

. On non-3270 devices, when a READ LINE FROM TERMINAL request is issued after one or more WRITE LINE
TO TERMINAL requests, DC writes a question mark (?) to the terminal to indicate that a response is required.

To enable a program to read formatted 3270-type data fields sequentially
. The first READ LINE FROM TERMINAL request returns the first field on the screen that is marked for input.
Subsequent READ LINE FROM TERMINAL requests return the remaining fields to the program, one at a time, as
illustrated in the example below.

Example of READ LINE FROM TERMINAL

In the figure below, the first READ LINE FROM TERMINAL request returns the value in the first data field; subsequent
READ LINE FROM TERMINAL requests return the values in the remaining data fields in the order in which they appear
on the screen.

Ending a Line Mode Session

A line mode I/O session ends when one of the following events occurs:

• The task terminates without issuing a DC RETURN request. Programs that specify the NEXT TASK CODE parameter
in a DC RETURN request can extend the line I/O session to include data transfers initiated by the next task.

• The user presses one of the following keys:
– Clear-3270 terminals
– Attn- 2741 terminals
– Break- Teletype terminals

• The program issues an END LINE TERMINAL SESSION request.
Following an END LINE TERMINAL request, DC does not automatically display lines that remain in a partially
filled buffer; typically, this data is of no use to the user. However, to display the contents of a partially filled buffer
before ending the line I/O session, your program can issue a WRITE LINE TO TERMINAL request that specifies the
NEWPAGE option and a dummy data line (that is, one with a length of zero).
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3270-type Considerations

The following special considerations apply to 3270-type devices:

• DC assigns each page of data in the line I/O session a sequential number starting with 1; page numbers are displayed
at the bottom of the screen.

• DC keeps all pages associated with a line I/O session in a scratch area unless otherwise requested. When the I/O
session terminates, these pages remain in the scratch area where they can be viewed by the user and subsequently
deleted. At any point, the user can display any page either by its position relative to the currently displayed page or by
page number:

Next page
- Press PA1

Previous page
- Press PA2 or the CANC key.

Specific page
- Enter the desired page number following the words NEXT PAGE at the bottom of the screen and press Enter.

Unless the NOBACKPAGE option has been specified in a READ LINE FROM TERMINAL or WRITE LINE TO
TERMINAL request, all pages processed during the I/O session remain available until the user signals completion of
their use by pressing Enter with no request to see another page. If the page displayed is the last page of the session,
DC deletes all pages associated with the current session, clears page header lines, and resets the current page
number to one (1).

For further details regarding line mode DML statements, see the language-specific IDMS DML Reference section.

Storage, Scratch, and Queue Management
Pseudoconversational programming demands techniques that efficiently pass data from one task to another. You should
choose the method or combination of methods that are best suited to the needs of your application. You can choose
different methods based on the following considerations:

• Length of time that the data is needed
• Availability of the data to other users
• Data recoverability
• System resources that are used
• Network resources that are used
• Number of variables

IDMS provides these services for managing online variable storage:

Storage pools
manage short-term variable-storage resources and pass data from one task to another. See Using Storage Pools.

Scratch records
pass temporary data between tasks running on the same logical terminal. See Using Scratch Records.

Queue records
pass more permanent data from one task to another. See Using Queue Records

Terminal buffer
passes small amounts of data between tasks running on the same logical terminal. See Using the Terminal
Screen To Transmit Data.
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Using Storage Pools
To facilitate online programming and intertask communication, IDMS provides storage management functions that allow
you to acquire space explicitly in storage pools.

These functions control allocation of variable storage in an IDMS storage pool or work area. Shared by system and user
programs, the storage pool also contains space for buffers and initial storage areas (ISAs) used by Assembler and PL/I
programs.

NOTE
All variable-storage entries (except COBOL LINKAGE SECTION and PL/I BASED storage entries) defined by
your program are acquired automatically from the IDMS storage pool when the program starts and released
automatically when the program ends.

Using IDMS storage management functions, you can:

• Acquire variable storage from a storage pool
• Establish addressability to previously acquired variable storage
• Release all or part of previously acquired variable storage

Types of Acquired Storage

You must specify whether the acquired storage is available to other users:

User
storage is available only to the issuing task; no other tasks can access it. IDMS maintains user storage through
the issuing task's task control element (TCE).

Shared
storage is available to all tasks running under the IDMS system. IDMS links shared storage to the common
system area (CSA) as well as to the TCE, as illustrated in the figure below. IDMS uses the CSA to locate the
address of a shared area to satisfy requests from other tasks for shared storage.

NOTE
Shared storage is available to all tasks within the IDMS system; however, each task must explicitly
establish addressability to access such storage.

TCE and CSA Ownership

Shared storage is linked to both the TCE and CSA; user storage is linked only to the TCE, as the figure below shows.

┌─────────┐                  ┌───────────┐

│         │ STORAGEID='WRK1' │           │

│  TCE    │ Shared           │    CSA    │

│ (Task1) │                  │           │

│         │                  └─┬─────────┘

│         ├────────────────┐   │                    Storage pool

└─────────┘                │   │    ┌───────────────────────────────────────────┐

                           │   │    │                                           │

                           │   │    │                                           │

                           │   │    │                                           │

┌────────┐                 │   └────►─────────┐                                 │

│        │ STORAGEID='WRK2'└────────►  WRK1   │                                 │

│  TCE   │ User                     ├─────────┴──────────┐                      │

│ (Task2)├──────────────────────────►  WRK2              │                      │

│        │                          ├────────────────────┘                      │

│        │                          │                                           │

└─────────┘                         └───────────────────────────────────────────┘
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Kept Storage

If you require that storage remain allocated after a task ends, it should be assigned the KEEP attribute when it is initially
allocated. Kept storage is associated with the logical terminal on which the task is executing and with the task itself; such
storage can be released only through a program request.

Releasing Storage

When storage is explicitly released or a task terminates, IDMS releases linkage to the TCE.

For a quick reference of storage release procedures and conditions, see Storage Pool Summary.

'User storage only'. You can explicitly release all or a part of user storage. For a partial release, TCE linkage and the
KEEP attribute remain unaffected.

This article describes the following information:

User Storage

User storage is associated exclusively with the issuing task through the TCE; when the task terminates, user storage
is released. By dynamically acquiring only the amount of storage needed, you can make more effective use of storage
resources.

Steps to Acquire User Storage

To dynamically acquire and use variable storage from the storage pool within a single task, perform the following steps:

1. Acquire variable storage from the storage pool by issuing a GET STORAGE statement that specifies the USER
parameter.

2. Check for an ERROR-STATUS of 3210 (DC-NEW-STORAGE).
3. Perform the IDMS-STATUS routine if 3210 is not returned.
4. Perform processing, using the acquired storage as needed.
5. Release the acquired storage by issuing a FREE STORAGE statement that specifies the appropriate storage ID.

Example of Acquiring User Storage

The program excerpt below shows the acquisition and release of user storage.

The program acquires the minimum amount of storage needed to complete the processing specified by the user.

 DATA DIVISION.

 LINKAGE SECTION.

 01  COPY IDMS RECORD EMPLOYEE.

     05 EMPLOYEE-END       PIC X.

 01  COPY IDMS RECORD DEPARTMENT.

     05 DEPARTMENT-END     PIC X.

 01  ERROR-DATA.

     05 ERROR-DEPT-ID       PIC 9(4).

     05 ERROR-MESSAGE-CODE  PIC X(4).

     05 ERROR-DATA-END      PIC X.

 PROCEDURE DIVISION.

 MAIN-LINE.

*** THIS PROGRAM ACQUIRES STORAGE FOR EITHER THE ***

*** DEPARTMENT RECORD OR THE EMPLOYEE RECORD     ***

*** DEPENDING ON THE CONTROL KEY PRESSED BY THE  ***

*** TERMINAL OPERATOR.                           ***

     BIND MAP SOLICIT.

     BIND MAP SOLICIT RECORD SOLICIT-REC.
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     MAP IN USING SOLICIT.

     INQUIRE MAP SOLICIT MOVE AID TO DC-AID-IND-V.

     IF CLEAR-HIT DC RETURN

     ELSE

        IF PA01-HIT GO TO A100-GET-EMPLOYEE

     ELSE

        IF PA02-HIT GO TO A100-GET-DEPARTMENT

     ELSE

        GO TO U100-ERROR-PROC.

*

 A100-GET EMPLOYEE.

     IF SOLICIT-EMP-ID NOT NUMERIC

        GO TO U200-ERROR-EMP-ID.

*** ACQUIRE USER STORAGE FOR THE EMPLOYEE RECORD ***

GET STORAGE FOR EMPLOYEE TO

EMPLOYEE-END

NOWAIT SHORT USER

STGID 'EMPL' VALUE IS LOW-VALUE

ON DC-NEW-STORAGE

NEXT SENTENCE.

     MOVE SOLICIT-EMP-ID TO EMP-ID-0415.

     OBTAIN CALC EMPLOYEE

       ON DB-REC-NOT-FOUND

          GO TO U200-ERROR-NO-EMP.

             .

User Kept Storage

User kept storage is available to all tasks running on a logical terminal until a task associated with that terminal releases
the storage. User kept storage is ideal for passing small amounts of information between tasks. IDMS maintains TCE
linkage for user kept storage across tasks by using the logical terminal element (LTE). When a new task is initiated from
the same terminal, IDMS transfers this linkage from the LTE to the TCE of the new task.

Steps to Acquire User Kept Storage

To dynamically acquire and use variable storage from the storage pool and make the storage available to multiple tasks
running on the same logical terminal:

1. Acquire variable storage from the storage pool by issuing a GET STORAGE statement that specifies both the USER
and the KEEP parameters.

NOTE
You can indicate that storage is eligible for allocation above the 16Mb line by specifying LOCATION IS ANY
on the GET STORAGE statement.

2. Check for an ERROR-STATUS of 3210 (DC-NEW-STORAGE).
3. Perform the IDMS-STATUS routine if 3210 is not returned.
4. Perform processing, using the acquired storage as needed.
5. Issue a DC RETURN statement, optionally specifying the next task to be invoked.

Accessing User Kept Storage

In subsequent tasks invoked on the same logical terminal:

1. Establish addressability to the previously acquired storage by issuing a GET STORAGE request that names the
storage ID specified for the storage area when it was first allocated.

2. Perform processing, using the acquired data.
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You should release the acquired storage as soon possible by issuing a FREE STORAGE statement that specifies the
appropriate storage ID.

Example of Acquiring User Kept Storage

The program excerpt below shows the initial assignment of user kept storage.

The program performs preliminary error checking before transferring control to a database retrieval program.

 DATA DIVISION.

 01  TRANSPROG              PIC X(8)   VALUE 'DEPTGET'.

 01  SOLICIT-REC.

     05 SOLICIT-DEPT-ID     PIC X(4).

 LINKAGE SECTION.

 01  PASS-DEPT-INFO.

     05 PASS-DEPT-ID        PIC 9(4).

     05 PASS-DEPT-INFO-END  PIC X.

 

 PROCEDURE DIVISION.

     BIND MAP SOLICIT.

     BIND MAP SOLICIT RECORD SOLICIT-REC.

*

     MAP IN USING SOLICIT.

     INQUIRE MAP SOLICIT MOVE AID TO DC-AID-IND-V.

     IF CLEAR-HIT DC RETURN.

*

     IF SOLICIT-DEPT-ID NOT NUMERIC

        GO TO ERROR-DEPT-ID.

*** ACQUIRE USER KEPT STORAGE ***

GET STORAGE FOR PASS-DEPT-INFO

TO PASS-DEPT-INFO-END

NOWAIT KEEP LONG USER

STGID 'DEPT' VALUE IS LOW-VALUE

ON DC-NEW-STORAGE

NEXT SENTENCE.

*** MOVE MAP DATA TO FIELDS IN ACQUIRED STORAGE ***

     MOVE SOLICIT-DEPT-ID TO PASS-DEPT-ID.

*** TRANSFER CONTROL TO DATABASE ACCESS PROGRAM ***

     TRANSFER CONTROL TO TRANSPROG

        NORETURN.

Reestablishing Addressability to User Kept Storage

The program excerpt below establishes addressability to the previously acquired storage and releases it. The program
uses data from the previously acquired storage to perform database access.

 DATA DIVISION.

 01  NTCODES.

     05 NEXT-TASK              PIC X(8)   VALUE 'DEPTMOD'.

 01  MESSAGES.

     05 DEPT-DISPLAY-MESS      PIC X(20)

        VALUE 'DEPARTMENT DISPLAYED'

     05 DEPT-DISPLAY-MESS-END. PIC X.

 01  SOLICIT-REC.
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     05 SOLICIT-DEPT-ID        PIC X(4).

 LINKAGE SECTION.

 01  PASS-DEPT-INFO.

     05 PASS-DEPT-ID        PIC 9(4).

     05 PASS-DEPT-INFO-END  PIC X.

 

 PROCEDURE DIVISION.

*** ESTABLISH ADDRESSABILITY TO PREVIOUSLY ACQUIRED STORAGE ***

GET STORAGE FOR PASS-DEPT-INFO

TO PASS-DEPT-INFO-END

NOWAIT KEEP LONG USER

STGID 'DEPT'.

     BIND MAP SOLICIT.

     BIND MAP SOLICIT RECORD SOLICIT-REC.

*** MOVE DATA TO DATABASE CALC-KEY AND MAP DATA FIELD ***

     MOVE PASS-DEPT-ID TO DEPT-ID-0410.

     MOVE PASS-DEPT-ID TO SOLICIT-DEPT-ID.

*** RELEASE STORAGE ***

FREE STORAGE STGID 'DEPT'.

             .

*** DATABASE ACCESS ***

             .

     MAP OUT USING SOLICIT

         MESSAGE IS DEPT-DISPLAY-MESS TO DEPT-DISPLAY-MESS-END.

     DC RETURN NEXT TASK CODE NEXT-TASK.

Shared Storage

Shared storage is available to all tasks running concurrently under the IDMS system.

Shared storage is usually accessed by a concurrent nonterminal task. For example, such a nonterminal task might
support the main task by performing print functions.

For more information on nonterminal tasks, see Initiating Nonterminal Tasks.

When Shared Storage Is Released

IDMS maintains an in-use counter for each area of shared storage. Each time a task establishes addressability to an area
of shared storage, IDMS adds 1 to the in-use counter. When a task terminates or releases the storage, IDMS subtracts 1
from the in-use counter. IDMS releases shared storage when the in-use counter is set to zero.

Steps to Acquire Shared Storage

To dynamically acquire and use variable storage from the storage pool and make the storage available to other tasks
running under the same IDMS system, perform the following steps:

1. Acquire variable storage from the storage pool by issuing a GET STORAGE statement that specifies the SHARED
parameter.

2. Check for an ERROR-STATUS of 3210 (DC-NEW-STORAGE).
3. Perform the IDMS-STATUS routine if 3210 is not returned.
4. Perform processing, using the acquired storage as needed.
5. Optionally, release the shared storage by issuing a FREE STORAGE statement that specifies the appropriate storage

ID.

Steps to Access Shared Storage
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To access the data from another task executing concurrently under the same IDMS system, perform the following steps:

1. Establish addressability to the previously acquired storage by issuing a GET STORAGE request that names the
storage ID specified for the storage area when it was first allocated.

2. Perform processing using the acquired data.
3. Optionally, release the shared storage by issuing a FREE STORAGE statement that specifies the appropriate storage

ID.

Shared Kept Storage

Shared kept storage is available to all tasks running under the IDMS system. Once a storage area with the SHARED
KEEP attribute is established, any task running under the IDMS system can access that area.

When Shared Kept Storage Is Released

IDMS maintains an in-use counter and a keep flag for each area of shared kept storage. Shared kept storage is released
only when both of the following conditions are true:

1. The in-use counter is set to zero, indicating that there are no current users of the area.
2. The keep flag is turned off (the FREE STORAGE statement turns the keep flag off)

If either condition is false, the storage area remains allocated. With this feature, shared kept storage areas remain
allocated even when they are not being used, provided the keep flag remains on.

Each time a task establishes addressability to an area of shared kept storage, IDMS adds 1 to the in-use counter. When
the task terminates, IDMS subtracts 1 from the in-use counter. When a program issues a FREE STORAGE request, IDMS
subtracts 1 from the in-use counter and turns off the keep flag. Once a FREE STORAGE request is issued, if the in-use
counter is zero, IDMS releases the storage. Once turned off, the keep flag cannot be reset.

Difference from User Kept Storage

Unlike user kept storage, shared kept storage is not linked to the LTE across tasks executing on the same terminal.

Startup Shared Kept Storage

One shared storage area having the keep attribute is allocated at system startup for use by all tasks; this storage area
is never freed. This area is called the common work area (CWA) and can contain application-defined information, if so
requested during system generation.

For more information about the CWA, see IDMS Administrating section.

Example of Shared Kept Storage

The program excerpt below shows programmatic access to data previously placed in the CWA.

This program accesses the CWA in order to obtain the current date in Gregorian format:

 DATA DIVISION.

 01  NTCODES.

     05 NEXT-TASK           PIC X(8)   VALUE 'DEPTGET'.

 01  CWA                    PIC X(4)   VALUE 'CWA'.

 01  SOLICIT-REC.

     05 SOLICIT-DEPT-ID     PIC X(4).

     05 SOLICIT-GREG-DATE   PIC X(8).

 LINKAGE SECTION.

 01  CWA-DATA.

     05 CWA-DATE            PIC X(8).

     05 CWA-DATA-END        PIC X.
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 PROCEDURE DIVISION.

     BIND MAP SOLICIT.

     BIND MAP SOLICIT RECORD SOLICIT-REC.

*** GET THE DATE IN GREGORIAN FORMAT FROM THE CWA ***

GET STORAGE FOR CWA-DATA TO CWA-DATA-END

NOWAIT KEEP SHORT SHARED

STGID CWA.

     MOVE ZEROS TO SOLICIT-DEPT-ID.

     MOVE CWA-DATE TO SOLICIT-GREG-DATE.

     MAP OUT USING SOLICIT.

     DC RETURN NEXT TASK CODE NEXT-TASK.

Storage Pool Summary

Acquired storage is associated with the TCE, the CSA, or both. Additionally, user storage with the keep attribute is linked
to the LTE.

The table below shows the procedures and conditions under which IDMS maintains linkage when storage is released.
This table assumes that the FREE STORAGE request releases the entire storage area.

Storage Attribute After FREE STORAGE Request After Task Termination

USER Storage is released. Storage is released.

USER KEEP Storage is released. Storage remains allocated; TCE linkage is
transferred to the LTE.

SHARED Storage is released only if the in-use
counter is set to zero.

Storage is released only if the in-use
counter is set to zero.

SHARED KEEP Storage is released only if the in-use
counter is set to zero.

Storage remains allocated.

How Storage Is Allocated and Released

The following diagrams illustrate how IDMS allocates and releases storage.

1. Task 1, running on terminal B, establishes addressability to two variable areas of kept storage. WRK1 is designated
shared keep; WRK3 is designated user keep. Because task 1 is the only task using WRK1, the in-use counter
associated with WRK1 is set to 1.
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2. Task 1 terminates without issuing a FREE STORAGE request for either WRK1 or WRK3. IDMS automatically
decrements the in-use counter and transfers linkage for WRK3 to the LTE for terminal B. Because WRK1 is shared,
IDMS does not maintain linkage to the LTE. Although WRK1 has no users, it remains allocated because an explicit
FREE STORAGE was not issued.
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3. Task 2 is initiated on terminal B and issues a GET STORAGE request for WRK1. Task 3 is initiated on terminal C and
issues a GET STORAGE request for WRK1. The in-use counter for WRK1 indicates two users.
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4. Task 3 issues a FREE STORAGE request for WRK1; IDMS turns the keep flag off and decrements the in-use counter
by 1.
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5. Task 2 terminates without issuing a FREE STORAGE request for WRK1; IDMS decrements the in-use counter by 1.
Because the keep flag is off and the in-use counter is set to zero, IDMS releases the storage associated with WRK1.
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Using Scratch Records
IDMS scratch management functions allow you to allocate, retrieve, and delete scratch records. Scratch records, which
are stored in the DDLDCSCR area of the dictionary, are used to pass data from one task to subsequent tasks running on
the same terminal. These records are not accessible to tasks executing on other terminals.

Fast Access

Scratch records provide fast access because:

Scratch records are indexed
. They are stored in an indexed set in the DDLDCSR area of the dictionary.

The DDLDCSCR area provides efficient access
. It is initialized at system startup; any previously existing records are deleted.

Scratch records are unavailable to other users
. You do not have to wait for record locks to be freed.

Best Use of Scratch Records
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Scratch records are not recoverable across a shutdown/startup or a system crash. All scratch records are deleted at
system startup. Because they are not saved across a system shutdown, scratch records are best used for temporary
storage of data.

Availability to a Subsequent Task

When a task terminates, IDMS temporarily associates that task's scratch areas with the logical terminal from which
the task was invoked. This is done using the logical terminal element (LTE). When a new task is initiated on the same
terminal, IDMS transfers the scratch areas to the task control element (TCE) for the new task. All scratch records and
currencies associated with the old task are available to the new task.

What You Can Do with Scratch Records

You can use IDMS scratch management functions to do the following:

• Store or replace a scratch record in the dictionary
• Retrieve a scratch record from the dictionary and place it in a variable-storage area associated with the issuing task
• Delete a scratch record from the dictionary

Steps to Allocate or Replace a Scratch Record

To allocate or replace a scratch record, perform the following steps:

1. Initialize the appropriate fields in program variable storage.
2. Issue a PUT SCRATCH command that specifies the variable-storage location of the data to be stored; to replace a

record, include the REPLACE parameter.
3. If you specify the REPLACE parameter, check for a status of 4317 (DC-REC-REPLACED).
4. Perform the IDMS-STATUS routine. (If you specify REPLACE, perform this step only if 4317 is not returned.)

Scratch Area

In response to your PUT SCRATCH request, IDMS places the scratch record in the DDLDCSCR area of the dictionary. An
index pointer to the record is placed in a storage pool scratch area. Each scratch area is identified by its area ID; scratch
records in each area are indexed in ascending order by scratch record ID (SRID).

Typically, your program assigns the SRID. If not, IDMS assigns the SRID, places the record last within the scratch area,
and returns the SRID to your program.

Any number of scratch areas can be associated with a task and any number of scratch records can be associated with a
scratch area.

Example of Scratch Record Allocation

The figure below shows scratch record allocation. When a PUT SCRATCH request is issued, IDMS creates a scratch
record in the dictionary and places a pointer to that record in a scratch area associated with the issuing task.
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Steps to Retrieve a Scratch Record

To retrieve a scratch record, perform the following steps:

1. Issue a GET SCRATCH command that specifies the appropriate scratch area ID and indicates the variable-storage
location in which the scratch record is to be placed. You can retrieve scratch records by position within the area, by
relationship to the current record of the scratch area, or by SRID.

2. If you are issuing the GET SCRATCH command iteratively and specifying the DELETE parameter, check for a status
of 4303 (DC-AREA-ID-UNK); this indicates the end of the scratch area. If you specify KEEP, check for a status of 4305
(DC-REC-NOT-FOUND); this indicates the end of the scratch area.
If there is any chance that the length of the retrieved record exceeds the length of its allocated variable storage, you
should do the following:
Include the KEEP parameter of the GET SCRATCH statement to ensure that data is not deleted when it is retrieved.
– Check for a status of 4319 (DC-TRUNCATED-DATA).

3. Perform the IDMS-STATUS routine if neither 4303, 4305, nor 4319 is returned.

'Scratch record currency'. IDMS maintains currency for the records in each scratch area. Because IDMS maintains
currency across tasks, you should be aware that the NEXT option does not default to FIRST, and PRIOR does not default
to LAST.

Steps to Delete a Scratch Record
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To delete a scratch record, issue either of the following commands:

• A GET SCRATCH command that specifies the DELETE parameter. IDMS copies the scratch record to the appropriate
variable-storage area and deletes the record. When all scratch records associated with a given scratch area have been
deleted, IDMS deletes the scratch area. IDMS returns a status of 4303 (DC-AREA-ID-UNK) to later GET SCRATCH
requests that specify that area ID.

• A DELETE SCRATCH command that specifies one of the following:
– That a particular occurrence of the scratch record is to be erased
– That the entire scratch area should be erased
– Allocating Scratch Records Across Tasks

The following diagrams illustrate how IDMS dynamically allocates scratch records across tasks:

1. Task 1 stores scratch record SCR1 in scratch area 7. Because no scratch area with that identifier exists for task 1,
IDMS dynamically allocates the area within the variable-storage pool. A scratch record is placed in the dictionary and
is associated with task 1's TCE.

2. Task 1 stores SCR2 in scratch area 7. IDMS creates a second entry in scratch area 7 and places the new record in the
dictionary.
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3. Task 1 terminates. IDMS associates scratch area 7 with the LTE for terminal A. Scratch area 7 is no longer associated
with task 1.

 187



 Programming

4. Task 4 is initiated on terminal A. IDMS associates scratch area 7 with task 4's TCE.
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5. Task 4 issues a GET SCRATCH to obtain SCR2. Data associated with scratch record SCR2 now resides in variable
storage for task 4, as well as in the dictionary.

 189



 Programming

6. Task 4 deletes SCR1. IDMS deletes the scratch area entry for that record and removes the record from the dictionary.
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Example of Retrieving Scratch Records

The program excerpt below retrieves scratch records from the TEST-SCRATCH scratch area. The program uses a
pageable map in order to display an unlimited number of scratch records.

The program retrieves all occurrences in the TEST-SCRATCH scratch area. Each occurrence contains the employee's ID,
last name, and first name.

 WORKING-STORAGE SECTION.

 01  TC                         PIC X(8).

     88 GETOUT                  VALUE 'GETSCR2'.

 01  SWITCHES.

     05 FIRST-PAGE-SW           PIC X  VALUE 'N'.

        88 LESS-THAN-A-PAGE     VALUE 'N'.

 01  GETSCR2                    PIC X(8)    VALUE 'GETSCR2'.

 01  TESTSCR                    PIC X(8)    VALUE 'TESTSCR'.

 01  TEST-SCRATCH.

     05 SCR-ID              PIC 9(4).

     05 SCR-LNAME           PIC X(15).

     05 SCR-FNAME           PIC X(10).

     05 TEST-SCRATCH-END    PIC X.
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 01  SCRMAP-REC.

     02  ID                      PIC 9(4).

     02  LNAME                   PIC X(15).

     02  FNAME                   PIC X(10).

 PROCEDURE DIVISION.

 MAIN-LINE.

     ACCEPT TASK CODE INTO TC.

     IF GETOUT ENDPAGE

               DC RETURN.

     BIND MAP SCRMAP01.

     BIND MAP SCRMAP01 RECORD SCRMAP-REC.

     STARTPAGE SESSION SCRMAP01 NOWAIT BACKPAGE BROWSE

        ON DC-SECOND-STARTPAGE NEXT SENTENCE.

*

GET SCRATCH AREA ID TESTSCR FIRST KEEP

INTO TEST-SCRATCH TO

TEST-SCRATCH-END

ON DC-AREA-ID-UNK

GO TO ERR-NO-SCR.

     MOVE SCR-ID TO ID.

     MOVE SCR-LNAME TO LNAME.

     MOVE SCR-FNAME TO FNAME.

     MAP OUT USING SCRMAP01

          DETAIL NEW.

     PERFORM A100-GET-SCRATCH THRU A100-EXIT

                      UNTIL DC-REC-NOT-FOUND.

     IF LESS-THAN-A-PAGE

        MAP OUT USING SCRMAP01

            NEWPAGE RESUME.

     DC RETURN NEXT TASK CODE GETSCR2.

 

 A100-GET-SCRATCH.

GET SCRATCH AREA ID TESTSCR NEXT KEEP

INTO TEST-SCRATCH TO

TEST-SCRATCH-END

ON DC-REC-NOT-FOUND GO TO A100-EXIT.

     MOVE SCR-ID TO ID.

     MOVE SCR-LNAME TO LNAME.

     MOVE SCR-FNAME TO FNAME.

     MAP OUT USING SCRMAP01

          DETAIL NEW

     ON DC-FIRST-PAGE-SENT

        MOVE 'Y' TO FIRST-PAGE-SW.

 A100-EXIT.

     EXIT.

Using Queue Records
IDMS queue management functions allow you to store, retrieve, and delete queue records. Queue records, which are
stored in the dictionary, are available to all tasks running under IDMS and to batch programs with an operating mode of
DC-BATCH.
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Queue records are saved across a system shutdown/startup and recovered across a system crash; however, currencies
are lost when the system crashes or is shut down.

In a data sharing environment, queues can be shared between members of a data sharing group.

Queue Record Storage

IDMS stores queue records in the DDLDCRUN area of the dictionary. Each queue record is a member record in a
set owned by a queue header record. All records associated with one queue header are referred to collectively as a
queue. You can direct records to queues defined at system generation, to queues defined through the DDDL compiler, to
program-defined queues, or to null queues.

Sharing Queues Between IDMS Systems

In a data sharing environment, queues can be shared between IDMS systems that are members of a sharing group. The
benefit of a shared queue is that it can be read and updated by programs executing on any member of the group. Whether
or not a specific queue is shared, is determined by specifications made by the IDMS system administrator. Programs
accessing queues are not sensitive to whether or not a queue is shared, since the DML syntax is the same in either case.

How You Can Use Queue Management

You can use IDMS queue management functions to do the following:

• Store a queue record and assign an ID to uniquely identify the record
• Retrieve a queue record and place it in a variable-storage area associated with the issuing task
• Delete a record from a specified queue
• Delete an entire queue

Steps to Store a Queue Record

To store a queue record, perform the following steps:

1. Initialize the appropriate fields in program variable storage.
2. Issue a PUT QUEUE command that specifies the variable-storage location of the data to be stored.

Steps to Retrieve a Queue Record

To retrieve a queue record, perform the following steps:

1. Issue a GET QUEUE command that specifies the appropriate queue ID and indicates the variable-storage location in
which the queue record is to be placed.
If there is any chance that the length of the retrieved record exceeds the length of its allocated variable storage, you
should do the following:
Include the KEEP parameter of the GET QUEUE statement to ensure that the record is not deleted when it is
retrieved.
– Check for a status of 4419 (DC-TRUNCATED-DATA).

2. Check for a status of 4405 (DC-REC-NOT-FOUND), which indicates that you have retrieved all queue records for the
specified queue ID.

3. Perform the IDMS-STATUS routine if neither 4405 nor 4419 is returned.

'Queue record currency'. IDMS maintains currency for each queue by task. If several tasks are accessing a queue
concurrently, IDMS maintains currency separately for each task. Access to a queue record can be by queue ID, by
position within the queue, or by relationship of the specified record to the current record of the queue.

Steps to Delete a Queue Record

To delete a queue record, issue either of the following commands:

• A GET QUEUE command that specifies the DELETE parameter. IDMS copies the record's data to the appropriate
variable-storage area and deletes the record.

• A DELETE QUEUE command that specifies one of the following:
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– That the current occurrence of the queue record is to be erased
– That the entire queue should be deleted

Implicit Deletion of Queue Records

IDMS saves the next and prior currencies following a DELETE QUEUE function so that you can still access the next and
prior records in the queue. When all records associated with a given queue have been deleted, IDMS deletes the header
record as well. Queue records are also deleted implicitly if the associated queue header record is deleted.

Deleting Queues

Queues can also be deleted at system startup or at run time:

At system startup
-- Each queue is assigned a retention period; the retention period specifies the number of days that IDMS will
retain the queue. At system startup, IDMS deletes queues that have exceeded their retention periods.

At run time
-- The DCMT VARY QUEUE command can be used to delete unwanted queues at run time.
For more information on DCMT commands, see the "Administrating IDMS System Operations" section of the
IDMS documentation.

Queue Record Locks

Because queues are shared among tasks, IDMS must ensure that two tasks do not update a queue record concurrently,
causing unexpected alteration of data. Additionally, if a task terminates abnormally, IDMS must ensure that the queue can
be restored to its state before the failure. To accomplish this, IDMS handles queues in the following manner:

• When a task stores or retrieves a queue record, IDMS places an implicit exclusive lock on that record, thereby
preventing it from being retrieved or updated by other tasks.

• All records locked by IDMS remain locked until the task terminates or until your program issues a COMMIT TASK
statement. COMMIT TASK causes some or all of the locks to be released, as specified.

• Queue currencies and locks are not passed from one task to the next on a terminal. Each task is responsible for
reestablishing any required currencies.

Avoiding Task Waits for Queue Access

Only one task can access a queue record at a time; other tasks attempting access must wait until the current task
is complete. Therefore, you should ensure that queue access is short lived. There should be no long waits, such as
pseudoconverses, embedded within queue access code.

Retrieving Queue Records

The program excerpt below retrieves and displays queue records. This program uses a pageable map in order to display
an unlimited number of queue records.

The program retrieves all occurrences in the DISPQ queue. This queue lists the employee's ID and last name, and the
date and time that each queue record was established.

  WORKING-STORAGE SECTION.

  01  TC                         PIC X(8).

      88 GETOUT                  VALUE 'QOUT'.

  01  SWITCHES.

      05 FIRST-PAGE-SW           PIC X  VALUE 'N'.

         88 LESS-THAN-A-PAGE     VALUE 'N'.

  01  GETQUE2                    PIC X(8) VALUE 'QOUT'.

  01  CURR-TIME                  PIC X(11).

  01  CURR-DATE                  PIC S9(7) COMP-3.

  01  MESSAGES.

      05 DIS-QUE-MESS            PIC X(20) VALUE
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         'QUEUE TESTQ DISPLAYED'.

      05 DIS-QUE-MESS-END        PIC X.

  01  TESTQ                   PIC X(6) VALUE 'TESTQ'.

  01  TEST-QUEUE.

      05 Q-ID              PIC 9(4).

      05 Q-LNAME           PIC X(15).

      05 Q-TIME            PIC X(11).

      05 Q-DATE            PIC 9(5).

      05 TEST-QUEUE-END     PIC X.

  01  QUEMAP-REC.

      05  ID                      PIC 9(4).

      05  LNAME                   PIC X(15).

      05  QTIME                   PIC X(11).

      05  QDATE                   PIC 9(5).

      05  MAP-DATE                PIC 9(5).

      05  MAP-TIME                PIC X(11).

  PROCEDURE DIVISION.

  MAIN-LINE.

      BIND MAP QUEMAP01.

      BIND MAP QUEMAP01 RECORD QUEMAP-REC.

      ACCEPT TASK CODE INTO TC.

      IF GETOUT ENDPAGE

                DC RETURN.

      GET TIME INTO CURR-TIME EDIT

          DATE INTO CURR-DATE.

      MOVE CURR-TIME TO MAP-TIME.

      MOVE CURR-DATE TO MAP-DATE.

      STARTPAGE SESSION QUEMAP01 NOWAIT BACKPAGE BROWSE

         ON DC-SECOND-STARTPAGE NEXT SENTENCE.

 *

      PERFORM A100-GET-QUEUE-REC THRU A100-EXIT

               UNTIL DC-REC-NOT-FOUND.

      IF LESS-THAN-A-PAGE

         MAP OUT USING QUEMAP01

           NEWPAGE RESUME

           MESSAGE IS DIS-QUE-MESS TO DIS-QUE-MESS-END.

 *

      DC RETURN NEXT TASK CODE GETQUE2.

 *

  A100-GET-QUEUE-REC.

       GET QUEUE ID TESTQ NEXT KEEP

         INTO TEST-QUEUE TO

              TEST-QUEUE-END 

          ON DC-REC-NOT-FOUND GO TO A100-EXIT.

      MOVE Q-ID        TO ID.

      MOVE Q-LNAME     TO LNAME.

      MOVE Q-TIME      TO QTIME.

      MOVE Q-DATE      TO QDATE.

      MAP OUT USING QUEMAP01

          DETAIL NEW

          ON DC-FIRST-PAGE-SENT

            MOVE 'Y' TO FIRST-PAGE-SW.

  A100-EXIT.
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      EXIT.

 

Using the Terminal Screen To Transmit Data
You can transfer small amounts of alphanumeric data between tasks by using map data fields defined with the following
attributes:

• Dark
• Protected
• MDT set on (nonpageable maps only)

For example, you can convert a record's db-key to display format and transmit the reformatted db-key in the map data
stream to allow for DB-KEY retrieval on subsequent database access. You can also transmit the next task code to be
invoked by a program.

The terminal screen is ideal for transmitting small amounts of data; more than a small amount of data can affect
transmission time.

Example of Transmitting Screen Data

The program excerpt below uses the terminal screen to transmit the db-key of a database record to be modified. This
allows for more efficient database access.

The program uses the record's db-key, which was transmitted in the map data stream, to retrieve the EMPLOYEE record.

 01  MAP-WORK-REC.

     05 WORK-DEPT-ID        PIC 9(4).

     05 WORK-EMP-ID         PIC 9(4).

     05 WORK-FIRST          PIC X(10).

     05 WORK-LAST           PIC X(15).

     05 WORK-ADDRESS        PIC X(42).

     05 WORK-DEPT-NAME      PIC X(45).

05 DARK-DBKEY PIC X(12).

05 RETRIEVE-DBKEY PIC S9(8) COMP.

 PROCEDURE DIVISION.

     BIND MAP EMPMAP.

     BIND MAP EMPMAP RECORD MAP-WORK-REC.

     MAP IN USING EMPMAP.

     IF WORK-EMP-ID NOT NUMERIC

        GO TO U100-INVALID-EMP-ID.

*

     COPY IDMS SUBSCHEMA-BINDS.

     READY.

*** CHANGE DARK-DBKEY FROM DISPLAY TO COMP ***

MOVE DARK-DBKEY TO RETRIEVE-DBKEY.

OBTAIN EMPLOYEE DB-KEY IS RETRIEVE-DBKEY

ON DB-REC-NOT-FOUND

GO TO U100-INVALID-DBKEY.

*

     MOVE WORK-FIRST  TO EMP-FIRST-NAME-0415.

     MOVE WORK-LAST   TO EMP-LAST-NAME-0415.

     MOVE WORK-ADDRESS TO EMP-ADDRESS-0415.

     MODIFY EMPLOYEE.

     FINISH.
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*** MAP OUT PROCESSING AND ERROR ROUTINES ***

 .

 .

 .

DC Programming Techniques
This section discusses programming techniques used to request DC services. Functionally similar DC DML statements
are presented together; sample code that demonstrates typical usage of each statement is included. The DC DML
functions are divided into these categories:

• Controlling the flow of processing in the different levels of your task
• Retrieving task-related information-Accessing system, terminal, and user information related to the current task
• Maintaining online data integrity-Monitoring concurrent database access locking database records across tasks
• Managing tables-Adding and deleting tables from the program pool
• Retrieving the current time and date-Accessing the time and date from the DC system
• Writing to the journal file-Writing task-defined records to the journal file
• Collecting DC statistics-Accessing run-time transaction statistics
• Sending messages-Transmitting messages to other terminals, the user, and the log file
• Writing to a printer-Directing data to printer devices
• Writing JCL to a JES2 internal reader-Sending a JCL stream from the application program to a JES2 internal reader
• Modifying a task's priority-Changing the dispatching priority of a task
• Initiating nonterminal tasks-Using nonterminal tasks
• Controlling abend processing-Specifying the flow of control in the event of an abend
• Establishing and posting events-Establishing and posting event control blocks

Passing Program Control
DC provides program management facilities that allow you to pass control either between programs in a single task thread
or from task to task. Using these program management functions, you can:

• Return control to the next-higher level within a task, optionally specifying the next task to be invoked on the same
terminal

• Initiate execution of a program on the same level within a task; control cannot return to the calling program
• Initiate execution of a subordinate-level program within the same task, with the expectation that control will return to

the instruction immediately following the request

This article describes the following information:

Levels of Program Control

The figure below shows levels of programs in a task. TASKA invokes Program A, which calls Program B expecting return
of control. Program B passes control laterally to Program C, which then returns control to Program A. When Program A is
finished, it returns control to DC specifying that TASKX should be the next task invoked on that logical terminal.

                               Next task code 'TASKX'

                            ┌─ - - - - - - - - - - - - - - - - ─┐

                            │                                   │

           DC

───────────┬────────────────▲───────────────────────────────────┼──────────────

           │   TASKA        │                                   │   TASKX

 197



 Programming

           │                                                    │

           │                │                                   │

           │                                                    │

  ┌────────▼───────┐        │                           ┌───────▼───────┐

  │                │                                    │               │

  │   Program A    │        │                           │  Program D    │

  │   (level 1)    │                                    │               │

  │                ◄────────┼──────────┐                │               │

  │                │        │          │                │               │

  │                │                   │                │               │

  └────────┬────┬──┘        │          │                └───────────────┘

           │                           │

           │    │           │          │

           │                           │

           │    └─ - - - - ─┘          │

           │                           │

  ┌────────▼───────┐           ┌───────┴───────┐

  │                │           │               │

  │   Program B    │           │  Program C    │

  │   (level 2)    │           │  (level 2)    │

  │                ├───────────►               │

  │                │           │               │

  │                │           │               │

  └────────────────┘           └───────────────┘

Returning to a Higher-level Program

You can return control to a higher level within a task or to DC. If you return control to DC and specify the next task code to
be invoked, the task ends and a pseudoconverse begins.

DC RETURN Statement

To return control to the next-higher level in a task, issue a DC RETURN statement, optionally specifying the next task
code to be invoked on the terminal.

If the next-higher-level program specifies a next task code, it overrides any task code specified by the subordinate
program. If the issuing program is the highest-level program, DC regains control.

NOTE
You can bypass intervening link levels and return control to DC by issuing a DC RETURN IMMEDIATE
statement.

When the Next Task is Invoked

DC invokes the next task differently depending on how it is defined to the DC system:

• If the next task is defined with the INPUT attribute, it is executed when the user next presses an AID key.
• If the next task is defined with the NOINPUT attribute, it is executed immediately.

Example of Return Specifying Next Task

The program excerpt below returns control to DC and specifies the next task code to be invoked on that terminal.

The first DC RETURN statement returns control to DC. The second DC RETURN statement also specifies that
DEPTDISM is the next task invoked on that terminal.

 DATA DIVISION.
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 WORKING-STORAGE SECTION.

 01  DEPTDISM                   PIC X(8)  VALUE 'DEPTDISM'.

 01  SOLICIT-REC.

     05  SOLICIT-DEPT-ID        PIC X(4).

 PROCEDURE DIVISION.

*** ESTABLISH ADDRESSABILITY TO THE MAP AND MAP RECORD ***

     BIND MAP SOLICIT.

     BIND MAP SOLICIT RECORD SOLICIT-REC.

*** CHECK THE AID BYTE ***

     INQUIRE MAP SOLICIT MOVE AID TO DC-AID-IND-V.

*** RETURN CONTROL TO CA IDMS/DC IF OPERATOR HAS PRESSED CLEAR ***

     IF CLEAR-HIT

     DC RETURN.

        MOVE ZERO TO SOLICIT-DEPT-ID.

*** TRANSMIT THE MAP TO THE TERMINAL SCREEN ***

     MAP OUT USING SOLICIT

        NEWPAGE

        MESSAGE IS INITIAL-MESSAGE LENGTH 80.

*** RETURN CONTROL TO CA IDMS/DC AND SPECIFY THE NEXT TASK ***

     DC RETURN

     NEXT TASK CODE DEPTDISM.

Passing Control Laterally

After DC gives control to the program specified by an initial task code, that program can transfer control to other DC
programs on the same level. That is, the issuing program does not expect return of control.

Steps to Transfer Control

To transfer control laterally, perform the following steps:

1. Invoke the main program specified by the task code.
2. Perform processing, as required.
3. Acquire storage for any parameters to be passed.
4. Transfer control to the second program by issuing a TRANSFER CONTROL XCTL statement, optionally specifying a

parameter list.
Because control is transferred, there is no need to perform the IDMS-STATUS routine.

'COBOL programmers'. If you specify a parameter list, the specified data items must be defined in the LINKAGE
SECTION of both the calling and the receiving programs.

'PL/I programmers'. If you specify a parameter list, the specified data items must be defined as based storage in both the
calling and the receiving programs.

Example of Transferring Control Laterally

The program excerpt below shows a TRANSFER CONTROL request that includes a parameter list containing database
retrieval information.

The ERRCHEK program performs error checking and passes control to the GETPROG program, which performs the
database access.

 PROGRAM-ID.                     ERRCHEK.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 01  GETPROG                    PIC X(8) VALUE 'GETPROG'.
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 LINKAGE SECTION.

 01  PASS-DEPT-INFO.

     05 PASS-DEPT-ID            PIC 9(4).

     05 PASS-DEPT-INFO-END      PIC X.

 PROCEDURE DIVISION.

     BIND MAP SOLICIT.

     BIND MAP SOLICIT RECORD SOLICIT-REC.

     MAP IN USING SOLICIT.

*** PERFORM ERROR CHECKING ***

     IF SOLICIT-DEPT-ID NOT NUMERIC

        THEN GO TO SOLICIT-ERROR.

*** ACQUIRE STORAGE FOR DEPT-ID TO BE PASSED ***

     GET STORAGE FOR PASS-DEPT-INFO TO PASS-DEPT-INFO-END

        WAIT LONG USER KEEP STGID 'PDIN'

        ON DC-NEW-STORAGE NEXT SENTENCE.

     MOVE SOLICIT-DEPT-ID TO PASS-DEPT-ID.

*** TRANSFER CONTROL TO DATABASE ACCESS PROGRAM ***

     TRANSFER CONTROL TO GETPROG XCTL

     USING PASS-DEPT-INFO.

______________________________________________________________________________

 

 PROGRAM-ID.                     GETPROG.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 01  GETPROG                    PIC X(8) VALUE 'GETPROG'.

 LINKAGE SECTION.

 01  P-DEPT-INFO.

     05 P-DEPT-ID               PIC 9(4).

     05 P-DEPT-INFO-END         PIC X.

PROCEDURE DIVISION USING P-DEPT-INFO.

 COPY IDMS SUBSCHEMA-BINDS.

     READY.

     MOVE P-DEPT-ID TO DEPT-ID-0410.

*** OBTAIN DEPARTMENT USING PASSED DEPT-ID ***

     OBTAIN DEPARTMENT CALC

        ON DB-REC-NOT-FOUND

        PERFORM ERR-NO-DEPT.

          .

*** FURTHER DATABASE PROCESSING ***

Passing Control, Expecting to Return

To transfer program control to a subordinate level, expecting return of control to the instruction immediately following the
request, perform the following steps:

1. Invoke the main program specified by the task code.
2. Perform processing, as required.
3. Transfer control to the second program by issuing a TRANSFER CONTROL LINK statement, optionally specifying a

parameter list.
4. Perform processing in the subordinate-level program, as required. DC returns control to the next-higher-level program

when the subordinate program issues a DC RETURN statement.

Example of Passing Control to a Lower Level
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The program excerpt below transfers control to DEPTCHEK, a subroutine that performs error-checking.

The GETPROG program performs processing based on the status returned by the DEPTCHEK program.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 01  DEPTCHEK                   PIC X(8) VALUE 'DEPTCHEK'.

 01  ERRCHEK-INFO.

     05 CHEK-DEPT-ID            PIC 9(4).

     05 CHEK-ERRSTAT            PIC X(4).

 PROCEDURE DIVISION.

     BIND MAP SOLICIT.

     BIND MAP SOLICIT RECORD SOLICIT-REC.

     MAP IN USING SOLICIT.

     MOVE SOLICIT-DEPT-ID TO CHEK-DEPT-ID.

     MOVE 'OK' TO CHEK-ERRSTAT.

*** TRANSFER CONTROL TO ERROR CHECKING PROGRAM ***

     TRANSFER CONTROL TO DEPTCHEK LINK USING

     CHEK-DEPT-ID

     CHEK-ERRSTAT.

     IF CHEK-ERRSTAT NOT = 'OK'

        GO TO ERR-DEPT-ID.

     COPY IDMS SUBSCHEMA-BINDS.

     READY.

     MOVE SOLICIT-DEPT-ID TO DEPT-ID-0410.

     OBTAIN DEPARTMENT CALC

        ON DB-REC-NOT-FOUND

        PERFORM ERR-NO-DEPT.

*** FURTHER DATABASE PROCESSING ***

______________________________________________________________________________

 

 PROGRAM-ID.                     DEPTCHEK.

 DATA DIVISION.

 LINKAGE SECTION.

 01  CH-DEPT-INFO.

     05 CH-ID                   PIC 9(4).

     05 CH-ERRSTAT              PIC X(4).

PROCEDURE DIVISION USING CH-DEPT-INFO.

*** PERFORM ERROR AND RANGE CHECKING ***

     IF CH-ID NOT NUMERIC

        THEN MOVE 'NNUM' TO CH-ERRSTAT

     ELSE

       IF CH-ID > 8000 OR < 1000

          MOVE 'RANG' TO CH-ERRSTAT.

*** RETURN CONTROL TO CALLING PROGRAM ***

     DC RETURN.

Retrieving Task-Related Information
DC provides task- and system-related information that you can use in your program. Although you can use this
information for any number of purposes, it is most often used for the following:
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Program flexibility
-You can perform various sections of code based on the calling task code.

Operator information
-You can display the logical terminal ID, the physical terminal ID, and the current DC system number on the
terminal screen. The program excerpt below shows this technique.

Journaling information
-You can write information such as the user ID, logical terminal ID, the physical terminal ID, and the current DC
system number to the journal file. For more information, see Writing to the Journal File.

System security
-You can restrict program access based on site-specific factors. For example, you can permit only certain tasks or
certain terminals to access a specified program.

Using the ACCEPT Statement

To retrieve task- and system-related information, issue an ACCEPT statement that indicates the information needed and
the variable-storage location to which it is to be returned.

Example of Retrieving Task Information

The program excerpt below uses ACCEPT statements to retrieve the task code, the logical terminal ID, the physical
terminal ID, and the user ID.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 01  DEPTDISM                   PIC X(8)  VALUE 'DEPTDISM'.

 01  SOLICIT-REC.

     05 SOLICIT-DEPT-ID         PIC X(4).

     05 TASK-INFO.

       07 TC                    PIC X(8).

          88 GETOUT             VALUE 'DEPTBYE'.

       07 LTERMINAL             PIC X(8).

       07 PTERMINAL             PIC X(8).

       07 CURR-USER             PIC X(32).

 PROCEDURE DIVISION.

*** RETRIEVE THE TASK CODE ***

     ACCEPT TASK CODE INTO TC.

*** IF TASK CODE = DEPTBYE, RETURN TO CA IDMS/DC ***

     IF GETOUT DC RETURN.

     BIND MAP SOLICIT.

     BIND MAP SOLICIT RECORD SOLICIT-REC.

*** RETRIEVE LTERM, PTERM, AMD USER ID ***

     ACCEPT LTERM ID INTO LTERMINAL.

     ACCEPT PTERM ID INTO PTERMINAL.

     ACCEPT USER ID INTO CURR-USER.

     MOVE ZERO TO SOLICIT-DEPT-ID.

     MAP OUT USING SOLICIT

        NEWPAGE

        MESSAGE IS INITIAL-MESSAGE LENGTH 80.

*

     DC RETURN

        NEXT TASK CODE DEPTDISM.

The mapout performed by the program excerpt results in this screen display:

 202



 Programming

    LTERM: LT12014                                      PTERM: PV12014

                                                          USER: RKN

                *** DEPARTMENT SOLICITOR SCREEN ***

                    DEPARTMENT ID:  0000

ENTER AN DEPT ID AND PRESS ENTER ** CLEAR TO EXIT

Maintaining Data Integrity in the Online Environment
To maintain database integrity in the online environment, DC allows you to perform the following functions:

Place an explicit lock on a database record
-You can restrict other run units' access to a specified database record occurrence.

Monitor concurrent database access across a pseudoconverse
-You can determine if other run units have accessed a certain database record during a pseudoconverse.

This article describes the following information:

Setting Longterm Explicit Locks

In pseudoconversational programming, you may be required to lock records across run units for the duration of a
transaction. For example, a high-priority update application may lock record occurrences as they are retrieved in order to
prevent other run units from accessing data that is about to be modified.

Steps to Set Longterm Locks

To lock a database record explicitly across a pseudoconverse, perform the following steps:

1. Retrieve the database record.
2. Issue a KEEP LONGTERM statement that specifies either the SHARE CURRENT or the EXCLUSIVE CURRENT

parameter:
SHARE CURRENT

places a shared lock on the specified record occurrence; other run units can access the record but not update it.
EXCLUSIVE CURRENT

places an exclusive lock on the specified record occurrence; other run units cannot access the record in any way.
3. Perform pseudoconversational processing, as required.
4. As soon as possible, release the explicit lock by issuing a KEEP LONGTERM statement with the RELEASE

parameter.
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WARNING
Release longterm locks as soon as possible to provide availability to other run units.

Interaction of Longterm Locks

Locks in effect Locks allowed for other run units Locks disallowed for other run units

Shared Shared and longterm shared Exclusive and longterm exclusive

Exclusive None Shared, exclusive, longterm shared, and
longterm exclusive

Longterm shared For all run units: shared and longterm
shared .sp For run units on the same
terminal: exclusive and longterm exclusive

For run units on other terminals:
exclusive and longterm exclusive

Longterm exclusive For run units on the same terminal:
shared, exclusive, longterm shared, and
longterm exclusive

For run units on other terminals: shared,
exclusive, longterm shared, and longterm
exclusive

Example of Setting Longterm Exclusive Locks

The first program excerpt below sets longterm exclusive locks in order to ensure that other programs cannot access any
data. (The second program excerpt performs database modifications and releases the locks as soon as possible.)

The first program excerpt locks the EMPLOYEE and DEPARTMENT records in order to prevent other run units from
modifying them during the pseudoconverse.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 01  CHNGDEPT                   PIC X(8)   VALUE 'CHNGDEPT'.

 01  KEEP-INFO.

     05 DEPT-LNGTRM-ID          PIC X(4)   VALUE 'DEPT'.

     05 EMPL-LNGTRM-ID          PIC X(4)   VALUE 'EMPL'.

 01  MAP-WORK-REC.

     05  WORK-OLD-DEPT-ID       PIC 9(4).

     05  WORK-NEW-DEPT-ID       PIC 9(4).

     05  WORK-EMP-ID            PIC 9(4).

     05  WORK-FIRST             PIC X(10).

     05  WORK-LAST              PIC X(15).

     05  WORK-ADDRESS           PIC X(42).

 PROCEDURE DIVISION.

     BIND MAP DCTEST03.

     BIND MAP DCTEST03 RECORD MAP-WORK-REC.

     MAP IN USING DCTEST03.

     MOVE WORK-EMP-ID TO EMP-ID-0415.

     OBTAIN CALC EMPLOYEE

        ON DB-REC-NOT-FOUND GO TO ERR-NO-EMP.

*** SET AN EXCLUSIVE LOCK ON THE CURRENT EMPLOYEE RECORD ***

     KEEP LONGTERM EMPL-LNGTRM-ID

     EXCLUSIVE CURRENT EMPLOYEE.

     MOVE EMP-ID-0415 TO WORK-EMP-ID.

     MOVE EMP-LAST-NAME-0415 TO WORK-LAST.

     MOVE EMP-FIRST-NAME-0415 TO WORK-FIRST.

     MOVE EMP-ADDRESS-0415 TO WORK-ADDRESS.

     IF DEPT-EMPLOYEE IS NOT EMPTY
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        OBTAIN OWNER IN DEPT-EMPLOYEE

     ELSE GO TO NO-DEPT.

*** SET AN EXCLUSIVE LOCK ON THE CURRENT DEPARTMENT RECORD ***

     KEEP LONGTERM DEPT-LNGTRM-ID

     EXCLUSIVE CURRENT DEPARTMENT.

     MOVE DEPT-ID-0410 TO WORK-OLD-DEPT-ID.

*** ALLOW INPUT IN THE NEW DEPARTMENT FIELD ONLY ***

     MODIFY MAP DCTEST03 FOR ALL EXCEPT

           DFLD WORK-NEW-DEPT-ID

           ATTRIBUTES PROTECTED.

     MAP OUT USING DCTEST03.

     DC RETURN NEXT TASK CODE CHNGDEPT.

Example of Releasing Longterm Exclusive Locks

This program excerpt maps in the new department ID, disconnects the employee from the old department, and connects
the record to the new department.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 01  CHNGSHOW                   PIC X(8)   VALUE 'CHNGSHOW'.

 01  TEMP-DEPT-DBKEY            PIC S9(8) COMP.

 01  KEEP-INFO.

     05 DEPT-LNGTRM-ID          PIC X(4)   VALUE 'DEPT'.

     05 EMPL-LNGTRM-ID          PIC X(4)   VALUE 'EMPL'.

 01  MAP-WORK-REC.

     05  WORK-OLD-DEPT-ID       PIC 9(4).

     05  WORK-NEW-DEPT-ID       PIC 9(4).

     05  WORK-EMP-ID            PIC 9(4).

     05  WORK-FIRST             PIC X(10).

     05  WORK-LAST              PIC X(15).

     05  WORK-ADDRESS           PIC X(42).

 PROCEDURE DIVISION.

     BIND MAP DCTEST03.

     BIND MAP DCTEST03 RECORD MAP-WORK-REC.

     MAP IN USING DCTEST03.

     IF WORK-NEW-DEPT-ID IS NOT NUMERIC

         GO TO ERR-NONNUMERIC-DEPT-ID.

*** OBTAIN NEW DEPARTMENT RECORD TO ENSURE IT EXISTS ***

     MOVE WORK-NEW-DEPT-ID TO DEPT-ID-0410.

     FIND CALC DEPARTMENT

         ON DB-REC-NOT-FOUND GO TO ERR-NO-NEW-DEPT.

     MOVE DBKEY TO TEMP-DEPT-DBKEY.

*** REOBTAIN OLD DEPARTMENT ***

     MOVE WORK-OLD-DEPT-ID TO DEPT-ID-0410.

     FIND CALC DEPARTMENT.

*** REOBTAIN EMPLOYEE RECORD ***

     MOVE WORK-EMP-ID TO EMP-ID-0415.

     FIND CALC EMPLOYEE.

     DISCONNECT EMPLOYEE FROM DEPT-EMPLOYEE.

*** REOBTAIN NEW DEPARTMENT USING SAVED DB-KEY ***

     FIND DEPARTMENT USING TEMP-DEPT-DBKEY.

     CONNECT EMPLOYEE TO DEPT-EMPLOYEE.

 205



 Programming

*** RELEASE ALL LONGTERM LOCKS ***

     KEEP LONGTERM ALL RELEASE.

     MAP OUT USING DCTEST03 OUTPUT DATA IS ATTRIBUTE

         MESSAGE IS EMP-CONNECTED-MESS LENGTH 80.

     DC RETURN NEXT TASK CODE CHNGSHOW.

Monitoring Concurrent Database Access

You can monitor concurrent database access associated with a specific record during a pseudoconverse, instead of
locking the record. In most cases, monitoring is preferable to locking because it allows other run units unrestricted access
to the specified database record.

'Pageable map applications'. Because you cannot predict the number of occurrences that will be accessed and displayed
on a pageable map, it is especially useful to monitor, rather than lock, such records.

Steps Before the Pseudoconverse

To monitor concurrent database access across a pseudoconverse, perform the following steps:

1. Request DC to begin monitoring database concurrent access for the specified record occurrence by issuing a KEEP
LONGTERM statement that includes the NOTIFY parameter.

2. Begin the pseudoconverse by issuing a DC RETURN statement.

Steps After the Pseudoconverse

In subsequent tasks, perform the following steps:

1. Determine if the record has been accessed by another run unit by issuing a KEEP LONGTERM statement with the
TEST parameter. The components of the value returned as a result of the KEEP LONGTERM TEST statement are as
follows:

0
- The record was not accessed.

1
- The record was obtained.

2
- The record was modified.

4
- The record's prefix was modified by a CONNECT or DISCONNECT operation.

8
- The record was logically deleted.

16
- The record was physically deleted.

32
- The status of the record is uncertain.

For example, a value of 9 means that the record was obtained and logically deleted; the highest possible value is 31,
which indicates that all the above actions were performed. You should proceed according to the effect that other run
units' processing has on your application and the extent of the other run units' processing.
Typically, you should require the user to resubmit any transaction in which another run unit has modified a record's
data.
'Pageable map applications'. You should be aware of the effect modified detail occurrences have on each other
when using longterm notify locks. For example, if you are modifying a series of records that participate in the same
occurrence of a sorted set, a value of 5 (obtained and modified by DISCONNECT/CONNECT) is returned beginning
with the second modified detail occurrence.
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2. If necessary, issue a KEEP LONGTERM statement with the UPGRADE parameter to place a longterm explicit lock on
the specified record.

3. Access the database, as required.
4. Finish longterm monitoring and release longterm locks by issuing a KEEP LONGTERM statement with the RELEASE

parameter.

Data Sharing Considerations

A data sharing environment allows programs executing on more than one IDMS system to concurrently access and
update data in the same areas of the data base. In order to do this, such systems must be members of a data sharing
group.

KEEP LONGTERM DML statements will control or monitor data access across members of a data sharing group just as
they do within a single IDMS system. Programs do not need to be concerned with whether or not the data is being shared
between members, with one exception: the retrieval of data is not monitored between members. This means that if a
program executing on one member issues a KEEP LONGTERM NOTIFY statement and a program on another member
subsequently obtains (but does not update) the affected record, then no indication of the retrieval will be returned to the
monitoring program when it checks to see what access has taken place using the KEEP LONGTERM TEST statement.
If the accessing program updates the record, the notification value returned to the monitoring program will be an even
number greater than 1.

Example of Establishing Longterm Monitoring

The first program excerpt below uses the NOTIFY option of the KEEP LONGTERM statement to monitor concurrent
database access across a pseudoconverse. (The second program excerpt performs processing based on the result of
database monitoring.)

The first program excerpt uses the NOTIFY option of the KEEP LONGTERM statement to establish monitoring of other
run units' access to the specified EMPLOYEE record. It uses the employee's CALC key as the longterm ID.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 01  EMPMOD                     PIC X(8)   VALUE 'EMPMOD'.

 01  KEEP-INFO.

     05 KEEP-LNGTRM-ID          PIC X(4).

 01  MAP-WORK-REC.

     05 WORK-EMP-ID             PIC 9(4).

     05 WORK-FIRST              PIC X(10).

     05 WORK-LAST               PIC X(15).

     05 WORK-ADDRESS            PIC X(42).

 PROCEDURE DIVISION.

     BIND MAP DCTEST03.

     BIND MAP DCTEST03 RECORD MAP-WORK-REC.

 .

 .

 .

     OBTAIN CALC EMPLOYEE

        ON DB-REC-NOT-FOUND GO TO ERR-NO-EMP.

*** USE EMPLOYEE'S CALC KEY FOR THE LONGTERM ID ***

     MOVE EMP-ID-0415 TO KEEP-LNGTRM-ID.

*** BEGIN MONITORING ***

     KEEP LONGTERM KEEP-LNGTRM-ID

     NOTIFY CURRENT EMPLOYEE.

     MOVE EMP-ID-0415 TO WORK-EMP-ID.

     MOVE EMP-LAST-NAME-0415 TO WORK-LAST.
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     MOVE EMP-FIRST-NAME-0415 TO WORK-FIRST.

     MOVE EMP-ADDRESS-0415 TO WORK-ADDRESS.

     MAP OUT USING DCTEST03.

     DC RETURN NEXT TASK CODE EMPMOD.

Monitoring Concurrent Database Access

The program excerpt below checks to determine if any other run units have accessed the specified record. If any
modifications have been made, the program issues a ROLLBACK and informs the user. If no modifications have been
made, the program locks the record by issuing a KEEP LONGTERM UPGRADE statement before performing database
access and modification.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 01  REDISP                     PIC X(8)   VALUE 'REDISPLY'.

 01  KEEP-INFO.

     05 KEEP-LNGTRM-ID          PIC X(4)   VALUE 'KPID'.

     05 KL-STAT                 PIC S9(8)  COMP.

 01  MAP-WORK-REC.

     05 WORK-EMP-ID             PIC 9(4).

     05 WORK-FIRST              PIC X(10).

     05 WORK-LAST               PIC X(15).

     05 WORK-ADDRESS            PIC X(42).

 PROCEDURE DIVISION.

     BIND MAP DCTEST03.

     BIND MAP DCTEST03 RECORD MAP-WORK-REC.

     MAP IN USING DCTEST03.

     MOVE WORK-EMP-ID TO EMP-ID-0415.

     OBTAIN CALC EMPLOYEE

        ON DB-REC-NOT-FOUND GO TO ERR-NO-EMP.

     MOVE EMP-ID-0415 TO KEEP-LNGTRM-ID.

*** TEST TO SEE IF OTHER RUN UNITS HAVE ACCESSED THE RECORD ***

     KEEP LONGTERM KEEP-LNGTRM-ID

     TEST RETURN NOTIFICATION INTO KL-STAT.

*** A RETURNED VALUE THAT IS GREATER THAN 1 MEANS ***

*** THAT THE RECORD WAS MODIFIED IN SOME WAY. ***

*** ROLLBACK AND REQUIRE THE OPERATOR TO RESUBMIT ***

*** NOTE: THE SIGNIFICANCE OF THE RETURNED ***

*** VALUE IS APPLICATION-SPECIFIC. ***

*** FOR EXAMPLE, FOR SOME APPLICATIONS ***

*** A RETURNED VALUE > 1 MAY BE ***

*** ACCEPTABLE, FOR OTHERS, IT MAY NOT. ***

     IF KL-STAT > 1

        ROLLBACK TASK CONTINUE

        MAP OUT USING DCTEST03 DATA IS ATTRIBUTE

        MESSAGE IS EMPMOD-MESS LENGTH 40

        DC RETURN DEXT TASK CODE REDISP

*** OTHERWISE UPGRADE THE LOCK TO SHARED ***

     ELSE

        KEEP LONGTERM KEEP-LNGTRM-ID

        UPGRADE SHARE.

*** DATABASE UPDATE PROCESSING ***
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Managing Tables
At run time, your program can request DC to load a table (for example, an edit or code table) from either the DDLDCLOD
area or a load (core-image) library into the program pool. This load does not imply automatic execution; your program
continues to run. Typically, you use this function to place nonexecutable data in the program pool.

Making Tables Nonoverlayable

By default, tables and other programs loaded into the program pool can be overlaid when not in use or when in use and
waiting for an event. However, unlike an executable module, a table is not reloaded during program execution if it has
been overlaid. Therefore, you should define the table with the nonoverlayable attribute during system generation (or at run
time with a DCMT VARY DYNAMIC PROGRAM command) so that it cannot be overlaid before the program deletes it.

Deleting Tables

When your program requests DC to delete a table, it does not physically delete that table; rather, it decrements the in-use
counter maintained by DC. An in-use count of 0 signals DC that the space occupied by the table can be reused. When
your task terminates, DC automatically deletes any tables that have not been explicitly deleted.

If your task requests a nonreentrant table more than once, DC loads a new copy of the table for each request and adds
1 to the in-use counter; each copy corresponds to a separate location in program variable storage. If your task loads the
same reentrant or quasi-reentrant table more than once, it must delete that table the same number of times in order to set
the in-use counter to 0.

Steps to Load and Delete a Table

To load a table into the program pool and later delete it, perform the following steps:

1. Request DC to load the table into the program pool by issuing a LOAD TABLE statement.
2. Perform processing, using the table as needed.
3. When processing is complete, decrement the table's in-use counter by issuing a DELETE TABLE statement.

NOTE
You can qualify the name of the table by providing the DICTNAME, DICTNODE, or LOADLIB parameter on the
LOAD or DELETE statement.

Illustration of Table Management

Assume that two tasks are executing under a DC system. Task 1 consists of programs A and B; task 2 consists of
program D. The following diagrams illustrate how the tasks load and delete a table:

1. Program B, which is in control of task 1, loads a tax table. Program B continues to execute; DC loads the table into the
program pool.
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2. Program D, which is in control of task 2, loads the same tax table. Because a copy of the table exists in the program
pool and is available (concurrent and not overlaid during a temporary wait), the load is completed with no physical I/O.
When task 2 terminates, the table remains in the program pool, as task 1 requires its use.

 210



 Programming

3. Task 1 deletes (signals completion of use) the table. The table remains in the program pool but its in-use counter is set
to 0; its storage is now freed for use by other programs.
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Example of Loading and Deleting a Table

The program excerpt below loads a sales tax table into the LINKAGE SECTION and computes the tax for all items in
a specified order. When processing is complete, it decrements the table's in-use count by issuing a DELETE TABLE
command.

 PROGRAM-ID.                     SALESTAX.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 01  SALES-TRANS-COUNT          PIC S9(5) COMP-3.

 LINKAGE SECTION.

 01  SALES-TAX-TABLE.

     02 STATE-AND-TAX           OCCURS 50 TIMES.

       05 STATE-ABB               PIC XX.

       05 STATE-SALES-TAX         PIC SV999.

     02 SALES-TAX-TABLE-END     PIC X.

 PROCEDURE DIVISION.

 .

 .

 .

*** LOAD THE SALES TAX TABLE INTO THE LINKAGE SECTION ***
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    LOAD TABLE 'SALESTAX' INTO

    SALES-TAX-TABLE TO SALES-TAX-TABLE-END.

    PERFORM A100-COMPUTE-TAX UNTIL SALES-TRANS-COUNT = 0.

*** DECREMENT THE TABLE'S IN-USE COUNT ***

    DELETE TABLE FROM SALES-TAX-TABLE.

Retrieving the Current Time and Date
DC allows you to obtain the current time and date from the operating system. You can use these values either for screen
display or for journaling purposes.

For more information on journaling, see Writing to the Journal File.

To obtain the current time and date, issue a GET TIME statement that specifies the variable-storage location into which
DC is to return the current time and, optionally, the current date.

Example of Obtaining the Current Time and Date

The program excerpt below obtains the time and date for display on the terminal screen.

It obtains the current time in edit format (hh:mm:ss:hhh) and the current date in fixed binary format. You must change the
date to display format in order to display it on the terminal screen.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 01  DEPTDISM                   PIC X(8)  VALUE 'DEPTDISM'.

 01  SOLICIT-REC.

     05 SOLICIT-DEPT-ID         PIC X(4).

     05 TASK-INFO.

       07 TC                    PIC X(8).

          88 GETOUT             VALUE 'DEPTBYE'.

       07 LTERMINAL             PIC X(8).

       07 PTERMINAL             PIC X(8).

       07 CURR-USER             PIC X(32).

       07 CURR-TIME             PIC X(11).

       07 SYS-DATE              PIC 9(7) COMP-3.

       07 CURR-DATE             PIC 9(5).

 PROCEDURE DIVISION.

     ACCEPT TASK CODE INTO TC.

     IF GETOUT DC RETURN.

     BIND MAP SOLICIT.

     BIND MAP SOLICIT RECORD SOLICIT-REC.

*

     ACCEPT LTERM ID INTO LTERMINAL.

     ACCEPT PTERM ID INTO PTERMINAL.

     ACCEPT USER ID INTO CURR-USER.

*** GET THE CURRENT TIME AND DATE ***

     GET TIME INTO CURR-TIME EDIT

     DATE INTO SYS-DATE.

*** CHANGE THE DATE TO DISPLAY FORMAT ***

     MOVE SYS-DATE TO CURR-DATE.

     MOVE ZERO TO SOLICIT-DEPT-ID.

     MAP OUT USING SOLICIT

        NEWPAGE
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        MESSAGE IS INITIAL-MESSAGE LENGTH 80.

*

     DC RETURN

        NEXT TASK CODE DEPTDISM.

Example of Displaying Current Time and Date

The mapout in the program excerpt results in this screen display:

    LTERM:  LT12002                                      PTERM:  PV12002

                                                          USER:  RKN

                *** DEPARTMENT SOLICITOR SCREEN ***

 TIME: 11:49:45.60                                       DATE: 86.037

                    DEPARTMENT ID:  0000

ENTER AN DEPT ID AND PRESS ENTER ** CLEAR TO EXIT

Writing to the Journal File
You can write information to the DC journal file to document run-unit related information. For example, you could write to
the journal for the following reasons:

• Your site standards may require that you record journal information at certain points in a program (for example, when
signing on or off).

• You can facilitate debugging by writing records to the journal file. For example, as a debugging aid, you can
write duplicate scratch and queue entries to the journal file because such records are deleted during ROLLBACK
processing.

Steps to Write to the Journal File

To write to the journal file, perform the following steps:

1. Initialize the variable-storage area from which you will write to the journal file.
2. Issue a WRITE JOURNAL statement that specifies the appropriate variable-storage location.

Example of Writing to the Journal File

The program excerpt below writes the current task code, logical-terminal ID, physical-terminal ID, user ID, time, and date
to the journal file.

 DATA DIVISION.
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 WORKING-STORAGE SECTION.

 01  SOLICIT-REC.

     05 SOLICIT-DEPT-ID         PIC X(4).

     05 TASK-INFO.

       07 TC                    PIC X(8).

          88 GETOUT             VALUE 'DEPTBYE'.

       07 LTERMINAL             PIC X(8).

       07 PTERMINAL             PIC X(8).

       07 CURR-USER             PIC X(32).

       07 CURR-TIME             PIC X(11).

       07 SYS-DATE              PIC 9(7) COMP-3.

       07 CURR-DATE             PIC 9(5).

       07 TASK-INFO-END         PIC X.

 PROCEDURE DIVISION.

*** RETRIEVE TASK CODE ***

     ACCEPT TASK CODE INTO TC.

     IF GETOUT DC RETURN.

     BIND MAP SOLICIT.

     BIND MAP SOLICIT RECORD SOLICIT-REC.

*** RETRIEVE LTERM ID, PTERM ID, AND USER ID ***

     ACCEPT LTERM ID INTO LTERMINAL.

     ACCEPT PTERM ID INTO PTERMINAL.

     ACCEPT USER ID INTO CURR-USER.

*** RETRIEVE CURRENT TIME AND DATE ***

     GET TIME INTO CURR-TIME EDIT

         DATE INTO SYS-DATE.

     MOVE SYS-DATE TO CURR-DATE.

     MOVE ZERO TO SOLICIT-DEPT-ID.

*** WRITE DATA TO THE JOURNAL FILE ***

     WRITE JOURNAL FROM TASK-INFO TO TASK-INFO-END

     NOWAIT SPAN.

     MAP OUT USING SOLICIT

        NEWPAGE

        MESSAGE IS INITIAL-MESSAGE LENGTH 80.

*

     DC RETURN

        NEXT TASK CODE 'DEPTDISM'.

Collecting DC Statistics
You can collect run-time statistics related to DC transactions on a logical terminal. This information can be useful both for
debugging purposes and as an aid in determining overall program efficiency.

Steps to Collect Statistics

To collect run-time DC statistics related to the transactions performed on a logical terminal, perform the following steps:

1. Establish a 248-byte field in program variable storage in which to copy the transaction statistics.
2. Define the beginning of the transaction by issuing a BIND TRANSACTION STATISTICS statement.
3. Perform pseudoconversational processing, as required.
4. Copy the contents of the transaction statistics block (TSB) into the specified location in variable storage and,

optionally, to the DC log file by issuing an ACCEPT TRANSACTION STATISTICS statement.
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5. When processing is complete, terminate statistics collection by issuing an END TRANSACTION STATISTICS
statement, optionally writing the statistics to variable storage and the DC log file.

Example of Collecting Transaction Statistics

Depending on the invoking task, the program excerpt below initiates statistics collection, copies the TSB to the DC log file,
or terminates statistics collection and displays selected statistics on the terminal screen.

DATA DIVISION

WORKING-STORAGE SECTION.

  01  TASKCODE                   PIC X(8).

      88 FIRSTTIME               VALUE 'INIT'.

      88 SECONDTIME              VALUE 'TRANS'.

      88 FINALTIME               VALUE 'TERMSESS'.

  01  STATISTICS-BLOCK.

      05 USER-ID                 PIC X(32).

      05 LTERM-ID                PIC X(8).

      05 PROG-CALL               PIC S9(8) COMP.

      05 PROG-LOAD               PIC S9(8) COMP.

      05 TERM-READ               PIC S9(8) COMP.

      05 TERM-WRITE              PIC S9(8) COMP.

      05 TERM-ERROR              PIC S9(8) COMP.

      05 STORAGE-GET             PIC S9(8) COMP.

      05 SCRATCH-GET             PIC S9(8) COMP.

      05 SCRATCH-PUT             PIC S9(8) COMP.

      05 SCRATCH-DEL             PIC S9(8) COMP.

      05 QUEUE-GET               PIC S9(8) COMP.

      05 QUEUE-PUT               PIC S9(8) COMP.

      05 QUEUE-DEL               PIC S9(8) COMP.

      05 GET-TIME                PIC S9(8) COMP.

      05 SET-TIME                PIC S9(8) COMP.

      05 DB-CALLS                PIC S9(8) COMP.

      05 MAX-STACK               PIC S9(8) COMP.

      05 USER-TIME               PIC S9(8) COMP.

      05 SYS-TIME                PIC S9(8) COMP.

      05 WAIT-TIME               PIC S9(8) COMP.

      05 PAGES-READ              PIC S9(8) COMP.

      05 PAGES-WRIT              PIC S9(8) COMP.

      05 PAGES-REQ               PIC S9(8) COMP.

      05 CALC-NO                 PIC S9(8) COMP.

      05 CALC-OF                 PIC S9(8) COMP.

      05 VIA-NO                  PIC S9(8) COMP.

      05 VIA-OF                  PIC S9(8) COMP.

      05 RECS-REQ                PIC S9(8) COMP.

      05 RECS-CURR               PIC S9(8) COMP.

      05 FILLER                  PIC X(4).

      05 FRAG-STORED             PIC S9(8) COMP.

      05 RECS-RELO               PIC S9(8) COMP.

      05 TOT-LOCKS               PIC S9(8) COMP.

      05 SEL-LOCKS               PIC S9(8) COMP.

      05 UPD-LOCKS               PIC S9(8) COMP.

      05 STG-HI-MARK             PIC S9(8) COMP.

      05 FREESTG-REQ             PIC S9(8) COMP.
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      05 SYS-SERV                PIC S9(8) COMP.

      05 RESERVED                PIC X(40).

      05 USER-SUPP-ID            PIC X(8).

      05 BIND-DATE               PIC S9(7) COMP-3.

  01  STAT-DIS.

      05 WORK-CURR-DATE          PIC 9(5).

      05 WORK-USER-ID            PIC X(32).

      05 WORK-DB-CALLS           PIC 9(4).

      05 WORK-WAIT-TIME          PIC 9(12).

      05 WORK-PAGES-READ         PIC 9(5).

      05 WORK-PAGES-WRIT         PIC 9(5).

  PROCEDURE DIVISION.

      BIND MAP STATMAP.

      BIND MAP STATDIS RECORD STATISTICS-BLOCK.

 *

      ACCEPT TASK CODE INTO TASKCODE.

*** FIRST TIME, INITIATE STATISTICS COLLECTION ***

      IF FIRSTTIME

         BIND TRANSACTIONS STATISTICS

         DC RETURN.

*** SUBSEQUENT TIMES, COPY STATISTICS TO VARIABLE STORAGE ***

      IF SECONDTIME

         ACCEPT TRANSACTION STATISTICS

         WRITE INTO STATISTICS-BLOCK

         DC RETURN.

*** LAST TIME, END STATISTICS COLLECTION AND ***

*** COPY STATISTICS TO VARIABLE STORAGE ***

      IF FINALTIME

         END TRANSACTION STATISTICS

         WRITE INTO STATISTICS-BLOCK

         PERFORM U100-MOVE-FIELDS-TO MAP

         MAP OUT USING STATMAP

             MESSAGE IS STAT-DISPLAY-MESS LENGTH 40

         DC RETURN.

       DC RETURN.

Sending Messages
DC provides message management functions that allow you to send messages to the following destinations:

• The log file and the current user, optionally terminating the program
• Other users, logical terminals, or destinations

Sending messages to the current user and to other users is discussed below.

This article describes the following information:

Sending a Message to the Current User

You can send a message predefined in the DDLDCMSG area of the dictionary to the current user, the log file, or both.
The message definition can also specify other destinations (for example, the user's console). Additionally, the specified
message indicates the action to be taken after the message is written; such action can include the following:

Waiting for user reply
-DC does not return control to your task until it receives a reply from the user's console.
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Abending the program
-DC abends your program, or, optionally, the DC system.

Continuing program execution
-DC returns control to your program, optionally writing a snap dump of specified resources.

Retrieving Predefined Messages

One typical use for dictionary-defined messages is to retrieve predefined messages from the DDLDCMSG area rather
than include all possible messages in program variable storage.

Messages stored in the dictionary can contain symbolic parameters. Symbolic parameters, identified by an ampersand
(&). followed by a two-digit number, can appear in any order within the message. Symbolic parameters provide flexibility in
message management.

Steps to Send a Predefined Message

To send a predefined message, perform the following steps:

1. If you are using symbolic parameters, initialize the appropriate variable-storage locations.
2. Issue a WRITE LOG statement that specifies the appropriate variable-storage locations for symbolic parameters, user

reply, and message text.

NOTE
You can specify your own message prefix (to distinguish your messages from DC/UCF system messages) by
using the MESSAGE PREFIX IS parameter on the WRITE LOG statement.

Example of Sending a Message from the Dictionary

The program excerpt below uses the following message from the DDLDCMSG area of the dictionary:

INPUT DATA IS IN ERROR; DATA FIELD: &01.  &02.

 

The symbolic parameters allow you to transmit more meaningful messages.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 01  SYMBOLIC-PARAMETERS.

   03 ERR-1.

     05 ERR-1-TEXT              PIC X(15).

     05 ERR-1-END               PIC X.

   03 ERR-2.

     05 ERR-2-TEXT              PIC X(15).

     05 ERR-2-END               PIC X.

   03 ERR-DEPT-ID               PIC X(6)    VALUE 'DEPT-ID'

   03 ERR-NONNUMERIC            PIC X(10)   VALUE 'NONNUMERIC'.

 01  MESSAGES.

     05 MESSAGE-AREA.           PIC X(80).

     05 MESSAGE-AREA-END        PIC X.

 PROCEDURE DIVISION.

     BIND MAP SOLICIT.

     BIND MAP SOLICIT RECORD SOLICIT-REC.

*

     MAP IN USING SOLICIT.

*** IF ERROR, INITIALIZE FIELDS FOR SYMBOLIC PARMS ***

     IF SOLICIT-DEPT-ID NOT NUMERIC
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        THEN MOVE ERR-DEPT-ID TO ERR-TEXT-1

             MOVE ERR-NONNUMERIC TO ERR-TEXT-2

             GO TO SOLICIT-ERROR.

        .

        .

 SOLICIT-ERROR.

*** USE WRITE LOG STATEMENT TO COPY ***

*** DICTIONARY MESSAGE WITH PARMS INTO ***

*** PROGRAM VARIABLE STORAGE ***

     WRITE LOG MESSAGE ID 9001080

        PARMS FROM ERR-1 TO ERR-1-END

        FROM ERR-2 TO ERR-2-END

        TEXT INTO MESSAGE-AREA TO MESSAGE-AREA-END

        TEXT IS ONLY.

*** MAP OUT USING MESSAGE FROM DATA DICTIONARY ***

     MAP OUT USING SOLICIT

        MESSAGE IS MESSAGE-AREA TO MESSAGE-AREA-END.

     DC RETURN

        NEXT TASK CODE 'DEPTDIS'.

Sending a Message to Other Users

DC provides the facilities for you to send messages to another terminal or user or to a group of terminals or users defined
as a destination during system generation.

To send a message to another user, perform the following steps:

1. Initialize the variable-storage location from which the message is to be sent.
2. Issue a SEND MESSAGE statement that specifies the message's destination.

NOTE
To conserve resources, it is best not to specify the ALWAYS parameter in conjunction with a group of users.

Example of Sending a Message to Another User

The program below is called by other programs in order to send a message to a specified user.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 LINKAGE SECTION.

 01  MESS-INFO.

     05 MESS-USER-ID            PIC X(32).

     05 MESS-TEXT               PIC X(79).

     05 MESS-TEXT-END           PIC X.

     05 MESS-INFO-END           PIC X.

 PROCEDURE DIVISION.

*** ESTABLISH ADDRESSABILITY TO USER ID AND MESSAGE TEXT ***

     GET STORAGE  FOR MESS-INFO TO MESS-INFO-END

         KEEP SHORT USER STGID 'MSG1'

         ON DC-NEW-STORAGE NEXT SENTENCE.

*** SEND MESSAGE TO SPECIFIED USER ID ***

     SEND MESSAGE ONLY TO USER ID MESS-USER-ID

        FROM MESS-TEXT TO MESS-TEXT-END.

*

     FREE STORAGE STGID 'MSG1'.
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     DC RETURN.

Writing to a Printer
You can request DC to transmit data from a task to a printer; this allows you to print reports during online processing.

Steps to Transmit Data to a Printer

To transmit data to a printer, perform the following steps:

1. Initialize the variable-storage location from which DC is to write the specified information.
2. Initiate the printing procedure by issuing a WRITE PRINTER statement that indicates the appropriate variable-storage

location and report ID, and specifies the print class or destination.
3. Issue subsequent WRITE PRINTER statements that indicate the variable-storage location of the data and the report

ID.
4. Optionally, you can indicate the end of a report by issuing a WRITE PRINTER statement that includes the ENDRPT

parameter.

IDMS Queue

DC does not transmit data directly from program variable storage to the printer. Rather, data is passed to a queue
maintained by DC, and from the queue to the printer. The data stream passed to the queue by the WRITE PRINTER
request contains only data; DC adds the necessary line and device control characters when it writes the data to the
printer.

NOTE
The WRITE PRINTER command is used extensively under the DC-BATCH operating mode. For more
information, see “Batch Access to DC Queues and Printers.”

Example of Writing to a Printer

The program excerpt below writes a report to the printer associated with print class 33. The report consists of the
employee ID and name, old department ID, and new department ID for each employee assigned to a new department.

DATA DIVISION.

WORKING-STORAGE SECTION.

01  CHNGSHOW                   PIC X(8)   VALUE 'CHNGSHOW'.

01  PRINT-CLASS                PIC 999    VALUE 33.

01  PRINT-AREA.

    05 PRI-EMP-ID              PIC X(4).

    05 PRI-EMP-LNAME           PIC X(15).

    05 PRI-EMP-FNAME           PIC X(10).

    05 PRI-OLD-DEPT-ID         PIC X(4).

    05 PRI-NEW-DEPT-ID         PIC X(4).

    05 PRINT-AREA-END          PIC X.

01  TEMP-DEPT-DBKEY            PIC S9(8) COMP.

01  MAP-WORK-REC.

    05  WORK-PRI-CTR           PIC 99.

    05  WORK-OLD-DEPT-ID       PIC 9(4).

    05  WORK-NEW-DEPT-ID       PIC 9(4).

    05  WORK-EMP-ID            PIC 9(4).

    05  WORK-FIRST             PIC X(10).

    05  WORK-LAST              PIC X(15).

    05  WORK-ADDRESS           PIC X(42).

PROCEDURE DIVISION.
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 .

 .

 .

*** DISCONNECT EMPLOYEE FROM OLD DEPARTMENT ***

*** CONNECT EMPLOYEE TO NEW DEPARTMENT      ***

 .

 .

 .

*** PRINT PROCESSING FOR EMP TRANSFER REPORT ***

*** IF COUNTER = ZERO, SPECIFY CLASS 33 ***

     IF MAP-PRI-CTR = 0

        WRITE PRINTER FROM PRINT-AREA

        TO PRINT-AREA-END

        REPORT ID 100

        CLASS 33

     ELSE

*** IF COUNTER > 50, GO TO NEW PAGE ***

        IF-MAP-PRI-CTR > 50

           WRITE PRINTER NEWPAGE FROM PRINT-AREA

           TO PRINT-AREA-END

           REPORT ID 100

*** OTHERWISE WRITE LINE ***

        ELSE

           WRITE PRINTER FROM PRINT-AREA

           TO PRINT-AREA-END

           REPORT ID 100.

    ADD 1 TO MAP-PRI-CTR.

    MAP OUT USING DCTEST03 OUTPUT DATA IS ATTRIBUTE

  MESSAGE IS EMP-CONNECTED-MESS LENGTH 80.

    DC RETURN NEXT TASK CODE CHNGSHOW.

Writing JCL to a JES2 Internal Reader
You can write JCL to a JES2 internal reader from a DC application program by issuing a WRITE PRINTER statement that
specifies the CLASS parameter.

System Prerequisites

For your program to write JCL to a JES2 internal reader, the system administrator must first take these steps:

1. Define in system generation a SYSOUT line, physical terminal, and logical terminal, using these sectionlines:

ADD LINE physical-line TYPE IS SYSOUTL DDNAME IS ddname.

ADD PTERM physical-terminal TYPE IS SYSOUTT PRINTER CLASS IS 0

    PAGE WIDTH IS 80.

ADD LTERM logical-terminal PRINTER CLASS = ADD (nn)

In the LTERM statement, nn is any valid DC printer class. This class should be reserved for JES2 internal readers
only.

2. Include a DD card in the DC run JCL that links dd-name to a JES2 internal reader, using this format:

//ddname  DD SYSOUT=(A,INTRDR),DCB=(RECFM=F,LRECL=80,BLKSIZE=80)

What the Program Does
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The DC application program can write JCL to the JES2 internal reader by using this command:

WRITE PRINTER FROM JCL-STATEMENT-AREA LENGTH 80 CLASS nn.

After the last JCL statement is written, you use the same command to write one additional line consisting of: /

*EOF with 75 trailing blanks.

Modifying a Task's Priority
DC selects a task for processing based on its priority assignment. A task's priority is determined by the sum of the priority
values assigned for the task code, the user, and the terminal. Tasks with the same priority are handled on a first-in/first-out
(FIFO) basis.

To change the dispatching priority of a task:

1. Invoke the specified task.
2. Issue a CHANGE PRIORITY statement that specifies a new dispatching priority for the issuing task. The new priority

applies only to the current execution of the task.

NOTE
You cannot use this statement to alter the priorities of other tasks executing under the same DC system.

Initiating Nonterminal Tasks
Not all tasks in a DC system are associated with a logical terminal; a task not associated with a logical terminal is called
a nonterminal task. For example, you can initiate processing of another task while your task is still running; this is
called attaching a task. The new task competes for processor time and runs concurrently with all other tasks, but is not
associated with any terminal. You can indicate either that the nonterminal task should begin processing immediately or
after a specified length of time.

Because nonterminal tasks are not associated with an LTE, they cannot perform processing related to a logical terminal.
For example, nonterminal tasks cannot perform terminal I/O, receive messages, or monitor resource usage.

This article describes the following information:

Attaching a Task

Attached tasks typically perform support functions for the initiating task. For example, an attached task might perform print
functions that can be requested by the user.

Steps to Attach a Task

To initiate a nonterminal task to be performed immediately:

1. Issue an ATTACH statement that specifies the task code of the task to be initiated.
2. If the NOWAIT parameter is specified, check for a status of 3711 (DC-MAX-TASKS), which indicates that the task was

not initiated because a maximum task condition exists.
3. Perform alternative processing if 3711 is returned.
4. Perform the IDMS-STATUS routine if 3711 is not returned.

Example of Attaching a Task

The program excerpt below initiates the nonterminal task DEPTPRNT if the user presses PA02.

 PROGRAM-ID.                     GETMENU.

 DATA DIVISION.

 WORKING-STORAGE SECTION.
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 01  DEPTPRNT                PIC X(8)      VALUE 'DEPTPRNT'.

 PROCEDURE DIVISION.

     BIND MAP SOLICIT.

     BIND MAP SOLICIT RECORD SOLICIT-REC.

     MAP IN USING SOLICIT.

     INQUIRE MAP SOLICIT MOVE AID TO DC-AID-IND-V.

*** ATTACH TASK IF OPERATOR PRESSES PA02 ***

     IF PA02-HIT

        ATTACH TASK CODE DEPTPRNT

        PRIORITY 100 NOWAIT

        ON DC-MAX-TASKS GO TO MAP-OUT-ERR-MT.

          .

*** INPUT PROCESSING ***

Time-Delayed Tasks

You may want to initiate a nonterminal task, but your processing needs require that it not be concurrent with the issuing
task. For example, the time-delayed task may compete for resources with the issuing task. DC allows you to initiate a task
at the end of a specified period of time.

Steps to Initiate a Time-Delayed Task

To initiate a time-delayed task, perform the following steps:

1. Initiate all appropriate fields.
2. Issue a SET TIMER statement that specifies the START parameter, the time interval (in seconds), the time-delayed

task's task code, the timer ID, and the variable-storage location of any data to be passed to the time-delayed task.

External Requests

DC starts an external request task in response to a request issued by a batch program running outside of the DC region of
the operating system. The batch program's operating mode (PROTOCOL) must specify DC-BATCH.

For more information about DC-BATCH, see “Batch Access to DC Queues and Printers.”

Queue Threshold Tasks

A sysgen-defined queue ca CAuse a nonterminal task to be started automatically if a predefined threshold is reached.
When the queue threshold is reached, DC initiates the nonterminal task. Such a nonterminal task reports on the queue
records and then deletes them.

For example, a queue may have a threshold of 100. When the queue exceeds 100 records, DC initiates a task that prints
a report and deletes the queue records.

Queue threshold tasks must completely drain the queue and delete all the queue records.

Controlling Abend Processing
Contents

A program can abnormally terminate in the following ways:

• DC terminates a program upon encountering a processing error (for example, a program check).
• The program terminates itself upon discovering a situation that would result in invalid results.

DC allows you to specify abend exits, which are invoked upon a system or a user abend request. These exits specify a
program to be invoked in the event of an abend; you can include an abend exit program for each level of a task. Abend
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exits allow you to determine the cause and severity of the abend. Based on that information, you can return control to the
task, return control to the next-higher abend exit, or terminate the program.

Terminating a Task

When your program encounters data that indicates errors have occurred, you should terminate processing. Typically, the
IDMS-STATUS routine discovers processing errors and abends your program. You should also terminate processing if a
situation exists that makes it impossible to ensure valid results (for example, if you are unable to reaccess a previously
obtained database record).

To abnormally terminate a task, issue an ABEND statement that specifies a user-defined abend code. Optionally, you
can write a formatted dump to the log file and specify whether previously established abend exits should be invoked or
ignored.

For more information on abend exits, see Performing Abend Routines.

Handling db-key Deadlocks

You can include logic in your program that is invoked if your run unit is terminated because of a db-key deadlock. This
enables your program to maintain the terminal session and save any data that was previously entered on the screen.

At that point, your program can do one of the following:

• Ask the user to resubmit the transaction.
• Automatically restart the run unit, establish currency, and try again.

What Happens When a Deadlock Occurs

When a run unit is terminated because its request would cause a deadlock condition, the DBMS:

1. Rolls back the database transaction and terminates the run unit. The rollback operation releases all locks held by
the aborted run unit.

2. Writes the following message to the log:

TASK: task-code PROG: program-name

SUBS: subschema-name SSCSTAT: subschema-status

RUN-UNIT run-unit-id ROLLED OUT.'

3. Returns control to the issuing task with a status code of nn29, which indicates that a deadlock has occurred.

What To Do

You can continue a terminal session in the event of a deadlock by having your program resubmit a transaction in response
to a minor status code of nn29. How you do this is largely a site-specific decision. Typically, you resubmit a transaction in
one of two ways:

• Inform the user of the deadlock and request the user to resubmit the transaction
• Programmatically resubmit the transaction

Automatically Restarting the Run Unit

If your program automatically restarts the run unit and retries the transaction, it must:

1. Rebind the run unit by:
a. Reinitializing the ERROR-STATUS field in the IDMS communications block to the value 1400
b. Issuing the appropriate BIND/READY sequence

2. Reestablish the appropriate currencies before retrying the transaction that originally caused the deadlock.
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If You Don't Check for the Minor Code

If your program fails to check for a minor code of nn29, you can expect the following results:

If AUTOSTATUS is in effect
Your program takes the action specified in the site-specific IDMS-STATUS routine.

If AUTOSTATUS is not in effect
Your program responds as specified in the program code that checks status codes.
If your program does not contain any generic error-checking logic (such as the IDMS-STATUS routine) and, after
receiving a minor code of nn29, continues to issue database requests without reestablishing a run unit, the DBMS
returns a database status of nn77 (run unit not bound).

'COBOL'. COBOL programs must redefine the ERROR-STATUS field of the IDMS communications block to access the
minor code value.

Example of Resubmitting the Transaction

The program excerpt below informs the user of a database minor code of nn29 and requests that the transaction be
resubmitted:

 WORKING-STORAGE SECTION.

 01  SUBSCHEMA-CTRL.

    03  PROGRAM-NAME           PIC X(8) VALUE SPACES.

    03  ERROR-STATUS           PIC X(4) VALUE '1400'.

           .

           .

    03 SUBSCHEMA-CTRL-END      PIC X(4).

 01  SSC-REDEF REDEFINES SUBSCHEMA-CTRL.

    03  FILLER                 PIC X(8) VALUE SPACES.

    03  ERRSTAT-REDEF.

      05  ERRSTAT-MAJ          PIC XX.

      05  ERRSTAT-MIN          PIC XX.

          88 DEADLOCK        VALUE '29'.

    03  FILLER                 PIC X(292).

*

 01  MESSAGES.

     05 DBKEY-DEADLOCK-MESSAGE  PIC X(80) VALUE

        'REQUESTED RECORD IN USE.  PLEASE RESUBMIT TRANSACTION'.

 .

 .

 .

 PROCEDURE DIVISION.

 .

 .

 .

 IDMS-ABORT.

     IF DEADLOCK

       THEN

          MODIFY MAP TSKMAP01 TEMPORARY

             FOR ALL FIELDS NOMDT

          MAP OUT USING TSKMAP01

             MESSAGE IS DBKEY-DEADLOCK-MESSAGE LENGTH 80

          DC RETURN NEXT TASK CODE 'UPDATASK'.

 IDMS-ABORT-EXIT.
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     EXIT.

     COPY IDMS IDMS-STATUS.

******************************************************************

 IDMS-STATUS                                             SECTION.

********************* IDMS-STATUS FOR IDMS-DC ********************

         IF DB-STATUS-OK GO TO ISABEX.

         PERFORM IDMS-ABORT.

         MOVE ERROR-STATUS TO SSC-ERRSTAT-SAVE

         MOVE DML-SEQUENCE TO SSC-DMLSEQ-SAVE

         SNAP FROM SUBSCHEMA-CTRL TO SUBSCHEMA-CTRL-END

                    ON ANY-STATUS NEXT SENTENCE.

         ABEND CODE SSC-ERRSTAT-SAVE

                    ON ANY-STATUS NEXT SENTENCE.

 ISABEX. EXIT.

 DMCL-DC-GEN-GOBACK SECTION.

     GOBACK.

Performing Abend Routines

You can establish linkage to an abend routine to which DC passes control if the issuing task terminates. Optionally, you
ca CAncel linkage to a previously established abend routine. Each level in a task can have one abend exit in effect at any
given time; if more than one abend exit has been established for a level, DC recognizes the last abend exit requested.

Executing Abend Exits

When a task terminates abnormally (following a processing error or an ABEND request), abend exits for the program that
was executing at the time of the abend and for all higher-level programs will be executed before the task is terminated.
You can prevent DC from executing abend exits automatically by coding the EXITS IGNORED clause in an ABEND
request (explained above) or by specifying the abort or continue options in the abend routine's DC RETURN statement.
DC RETURN requests are typically handled as follows:

Normal
Termination passes control to an abend exit at a higher level or to DC:
DC RETURN.

Abort termination passes control directly to DC, bypassing any other exit programs:

DC RETURN ABORT.

SET ABEND EXIT Statements

To establish linkage to an abend exit, which will be invoked if the issuing task terminates, issue a SET ABEND EXIT
statement that specifies the program to be called in the event of an abend.

To cancel any previously requested abend exits for the issuing task level, issue a SET ABEND EXIT OFF command.

Establishing and Posting Events
At certain times, you may need to suspend execution of your task (that is, enter a wait state) until some specific event is
completed. The most frequent event is I/O. Typically, the wait is automatically handled by DC, which puts the task in a wait
state and, upon completion of the I/O, places the task in a ready state.

You can define an event simply by naming the event in a wait request. DC, upon receiving the wait request, places
your task in a wait state. The task is returned to a ready state when another task (the task performing the event), upon
completion, posts the event by name. One typical use of user-defined events is to synchronize the concurrent execution of
different tasks; for example, a terminal task and a concurrent nonterminal task.
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Steps to Establish and Post an Event

To place a task in a wait state, waiting for the completion of an event, perform the following steps:

1. Establish a binary fullword field (PIC S9(8) COMP) that identifies the event control block (ECB) to be posted.
2. Begin execution of the task that will post the event by issuing an ATTACH or a SET TIMER statement.
3. Place the issuing task in a wait state by issuing a WAIT statement that names the event to be posted.
4. Post the event, redispatching the waiting task, by issuing a POST or a SET TIMER POST statement in the secondary

program.

Advanced IDMS Programming Topics

Calling a DC Program from an ADS Dialog
ADS dialogs can call COBOL, PL/I, or Assembler programs by using the LINK function. For example, a commonly used
date conversion routine could be coded in COBOL for use by all ADS dialogs running under a DC system. Because
ADS calls your program using the LINK command, linkage conventions are the same as if the call were from another DC
program.

The calling dialog can pass the following records to the linked program:

• Subschema control block
• Map request block
• Any records to be used in the linked program

Within the linked program, you can issue DC RETURN statements with the NEXT TASK CODE parameter to perform
pseudoconversational processing as required.

Extended Run Unit

The linked program may not need to issue any BIND statements or reestablish currencies if the ADS dialog establishes an
extended run unit.

For more information on ADS and extended run units, see ADS Reference section.

Steps to Call a Program from ADS

To code a program to be called by ADS dialogs, perform the following steps:

1. Define any passed records in the LINKAGE SECTION and code a PROCEDURE DIVISION USING statement.
2. If an extended run unit has been established, do not issue a BIND RUN-UNIT statement. You can issue BIND

RECORD statements for any records which have not already been bound for the run unit, and you can issue other
appropriate BIND statements.

3. Perform processing, as required.
If an extended run unit has been established, do not issue FINISH or ROLLBACK statements within the called
program. To issue either of these statements, return to the calling dialog with an indicator in a passed status field and
let the dialog end the run unit. If you do not follow this procedure, the ADS program may receive an error (DC174019)
when it tries to save currencies for a run unit that no longer exists.

4. Return control to the ADS dialog by issuing one of the following DC RETURN statements:
– If the program or one of its subroutines has issued a DC RETURN statement, issue a DC RETURN statement that

specifies a next task code of 'ADSR'
– If the program issues no DC RETURN statements, issue a DC RETURN statement that specifies no next task code

Example of a Subroutine Called by ADS

The program excerpt below is a subroutine called by an ADS dialog to perform data conversion functions.
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Depending on the conversion code, it converts a Julian date to Gregorian or a Gregorian date to Julian.

 WORKING-STORAGE SECTION.

 01  CONVERT-CODES.

     05 JULGREG                  PIC X    VALUE 'J'.

     05 GREGJUL                  PIC X    VALUE 'G'.

 01  GREGORIAN.

     10  MM                      PIC 99   VALUE ZEROS.

     10  DD                      PIC 99   VALUE ZEROS.

     10  YY                      PIC 99   VALUE ZEROS.

 01  JULIAN.

     10  JULIAN-YY               PIC 99   VALUE ZEROS.

     10  JULIAN-DDD              PIC 999  VALUE ZEROS.

 LINKAGE SECTION.

*** DEFINE RECORDS THAT ARE PASSED FROM CA ADS ***

 01  COPY IDMS SUBSCHEMA-CTRL.

 01  COPY IDMS RECORD DATE-RECORD.

 01  COPY IDMS RECORD DIALOG-REFERENCE-RECORD.

PROCEDURE DIVISION USING SUBSCHEMA-CTRL

DATE-RECORD

DIALOG-REFERENCE-RECORD.

     IF CONV-DIRECTION = JULGREG

        PERFORM A100-JULGREG

     ELSE

        IF CONV-DIRECTION = GREGJUL

           PERFORM A100-GREGJUL

     ELSE

        PERFORM A100-ERROR.

*** RETURN CONTROL TO CA ADS PROGRAM ***

     DC RETURN.

*** DATE CONVERSION AND ERROR PROCESSING ***

       .

       .

       .

Basic Mode
In basic mode, DC performs device-dependent data transfers between your program and the terminal. Your program must
format the data and supply device-control characters based on the type of terminal in use; DC inserts the necessary line
control information. For example, with 3270-type devices, you must send and receive data with device-control information
that includes write control characters, orders, and buffer addresses.

This article describes the following information:

The figure below shows a basic mode data transfer. DC appends framing characters to the input data stream and
performs the required I/O.

Data stream as built by the user

┌───────────────────────────────────────┐

│  Data and device-control information  │

└───────────────────────────────────────┘
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Data stream as passed by basic mode request

┌────────────────┬───────────────────────────────────────┬────────────────┐

│  LINE CONTROL  │  Data and device-control information  │  LINE CONTROL  │

└────────────────┴───────────────────────────────────────┴────────────────┘

For information on using basic mode to support System Network Architecture (SNA) protocols, see IDMS DML Reference
section for Assembler.

I/O Requests Under Basic Mode

Basic mode supports synchronous and asynchronous read and write requests. The terms synchronous and asynchronous
do not refer to line protocol for data transmission but rather to task processing during I/O operations. Synchronous and
asynchronous I/O requests function in the following manner:

• Following a synchronous I/O request, control returns to DC, which places the issuing task in an inactive state.
When the requested I/O operation is complete, DC places the task in a ready state and the task resumes processing
according to its established dispatching priority.

• Following an asynchronous I/O request, the issuing task continues executing.

DC assumes that all I/O requests are synchronous unless a program explicitly requests asynchronous processing.

What You Can Do in Basic Mode

Using basic mode terminal management, you can perform the following functions:

Read data
-You can transfer data from the terminal to program variable storage.

Write data
-You can transfer data from program variable storage to the terminal.

Determine if I/O is complete
-You can check to determine if a previously issued asynchronous request is complete.

Reading Data from the Terminal

To transfer data from the terminal screen to program variable storage, issue either a READ TERMINAL or a WRITE THEN
READ TERMINAL statement. This transfer begins when the user signals completion of the data entry by pressing an AID
key. With 3270-type devices, data can optionally be transferred to the program without user intervention.

NOTE
WRITE THEN READ TERMINAL is not recommended because it is inherently conversational and holds
resources.

Acquiring the Input Buffer

You must dynamically acquire the input buffer for record-element descriptions from the storage pool when the read
operation is complete:

• If you specify WAIT, your program must acquire the input buffer by including a GET STORAGE parameter in the READ
TERMINAL or WRITE THEN READ TERMINAL request. Your program is also responsible for releasing the acquired
storage explicitly with a FREE STORAGE statement. If storage is not explicitly freed, DC releases all acquired buffers
when the task terminates.

• If you specify NOWAIT, your program must acquire the input buffer by including a GET STORAGE parameter in the
CHECK TERMINAL request.

Where to Define Data

Because storage is acquired by an explicit program request, you must define the associated data-item descriptions in the
program's LINKAGE SECTION.
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Writing Data to the Terminal

To transfer data from program variable storage to the terminal screen, issue a WRITE TERMINAL statement.

If the output buffer has been dynamically acquired, you can optionally release that area by including a FREE STORAGE
parameter in the WRITE TERMINAL request. The associated storage is released when the write operation is complete.

Output buffers that are explicitly acquired and released must be defined in the program's LINKAGE SECTION.
h2.Determining if Asynchronous I/O Is Complete

When your program issues an asynchronous I/O request, DC establishes an ECB that is posted only after the requested
I/O is complete. Before performing further I/O operations, you must issue a CHECK TERMINAL statement to determine if
the ECB has been posted. If the ECB is unposted, indicating that the I/O is not complete, DC places the task in an inactive
state. When the operation is complete, DC reactivates the task according to its established dispatching priority.

The CHECK TERMINAL statement must be used following all asynchronous I/O requests, regardless of mode. That is,
mapping mode and line mode output requests that specify NOWAIT must issue a CHECK TERMINAL statement before
issuing any subsequent I/O requests.

Communicating with Database Procedures
Database procedures, which can be invoked before or after various DML functions, are defined in the schema by the
DBA. For example, a data compression routine might be invoked before STORE and MODIFY; a decompression routine
might be invoked after FIND.

Use of Database Procedures

Database procedures typically have more authority than application programs. For example, they can access all record
elements of a schema-defined record and not just the fields defined in the subschema view. Therefore, if your program
must provide more information than is provided by the DBMS itself, you can establish communications with a database
procedure. Such instances are unusual; in most cases, you are not aware of the procedures called before or after various
DML commands.

Steps to Establish Communication

To establish communications with a database procedure, add the following fields to program variable storage:

An 8-byte character literal
aligned on a fullword boundary. This field contains the name of the procedure to be called.

A 256-byte area
to which the procedure will be bound. This field defines the information to be passed.

Statements to Communicate with Database Procedures

The following statements enable your program to communicate with database procedures:

• BIND PROCEDURE establishes communication and passes data to the procedure
• ACCEPT PROCEDURE CONTROL LOCATION returns data from the procedure to program variable storage

This article describes the following information:

BIND PROCEDURE

The BIND PROCEDURE statement establishes communication between your program and a DBA-written database
procedure. Additionally, the specified data in variable-storage is copied to the application program information block in the
central version.

When to Use It
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Consult with your DBA to determine when to issue the BIND PROCEDURE. After issuing a BIND PROCEDURE
statement, you can modify fields in the 256-byte block without affecting communications with the procedure (for example,
by using the ACCEPT PROCEDURE CONTROL LOCATION statement). The data passed is the information contained in
the block at the time of the BIND PROCEDURE statement.

Example of the Definition in Variable Storage

The program excerpt below shows a sample 256-byte DBA-defined application program information block as listed in
program variable storage.

DATA DIVISION

WORKING-STORAGE SECTION.

01  CHECKID                 PIC X(8)     VALUE 'CHECKID'.

01  CHECKID-CTRL.

    05 CHECKID-DATE         PIC X(8).

    05 CHECKID-USER         PIC X(32).

    05 CHECKID-INFO         PIC X(216).

ACCEPT PROCEDURE CONTROL LOCATION

You can use the ACCEPT PROCEDURE CONTROL LOCATION statement to return a copy of the data bound to a
database procedure to a specified location in program variable storage. A BIND PROCEDURE statement previously
placed information into this block; this information may have been subsequently updated by the procedure.

ACCEPT PROCEDURE CONTROL LOCATION should be used by programs running under, but in a different region/
partition from, the central version.

Example of Communicating With a Database Procedure

The program excerpt below shows the use of the BIND PROCEDURE and the ACCEPT PROCEDURE CONTROL
LOCATION statements.

The BIND PROCEDURE statement is issued only once; the ACCEPT PROCEDURE CONTROL LOCATION statement
is issued after STORE processing to return information from the user-written procedure. The database procedure itself is
transparent to your application.

 DATA DIVISION

 WORKING-STORAGE SECTION.

 01  CHECKID                 PIC X(8)     VALUE 'CHECKID'.

 01  CHECKID-CTRL.

     05 CHECKID-DATE         PIC X(8).

     05 CHECKID-USER         PIC X(32).

     05 CHECKID-INFO         PIC X(216).

 PROCEDURE DIVISION.

          .

          .

     READ NEW-EMP-FILE-IN.

          AT END MOVE 'Y' TO EOF-SW.

*** ESTABLISH COMMUNICATION AND TRANSFER INFO TO ***

*** THE APPLICATION PROGRAM INFORMATION BLOCK ***

   BIND PROCEDURE FOR CHECKID TO CHECKID-CTRL.

   PERFORM A300-STORE-EMP THRU 0300-EXIT

                        UNTIL END-OF-FILE.

*** MOVE DATA FROM THE PROCEDURE TO ***

*** PROGRAM VARIABLE STORAGE ***

 231



 Programming

   ACCEPT CHECKID-CTRL FROM CHECKID PROCEDURE.

   PERFORM U100-WRITE-PROC-INFO.

     FINISH.

     GOBACK.

 A300-STORE-EMP.

          .

*** ESTABLISHING CURRENCY AND INITIALIZATION FOR STORE ***

          .

     STORE EMPLOYEE.

     PERFORM IDMS-STATUS.

     PERFORM U500-WRITE-NEW-EMP-REPORT.

 A300-GET-NEXT.

     READ NEW-EMP-FILE-IN

          AT END MOVE 'Y' TO EOF-SW.

 A300-EXIT.

     EXIT.

 U100-WRITE-PROC-INFO.

     DISPLAY '**** STORE PROCEDURE INFORMATION ****'

             'DATE ' CHECKID-DATE

             'USER'  CHECKID-USER

             'INFO FOLLOWS: ' CHECKID-INFO.

Managing Queued Resources
Resources are objects that your program must explicitly ask for before it can do any work. Multiple resources may be
required to perform a logical unit of work. For example, a database area is a resource that you ask for by issuing a
READY statement; a database record occurrence is a resource that you ask for by issuing a FIND/OBTAIN statement.

Holding Resources

The number of resources that you hold and the way that you hold them affects other run units. For example, resources
can be shared or exclusive.

You should adhere to the following sectionlines when holding resources:

Free resources as soon as you are finished
in order that other run units can access them.

Hold resources for as short a time as possible
.

Acquire the lowest-level lock that you need
. For example, use shared locks instead of exclusive locks whenever possible.

Examples of Resources

Typical resources include:

• Database areas
• Database records
• Storage areas
• Common routines
• Queues
• Site-specific functions (for example, database update)

Meaning of Queued Resource
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Your site may utilize queued resources. A queued resource is any resource that requires serial access. That is, only one
program can access it at a time.

DC allows you to perform the following resource management functions:

• You can test to see if a resource is currently available.
• You can acquire a resource for exclusive use.
• You can release a previously acquired resource.

These functions are explained below, followed by a list of suggestions that you can use to avoid deadlocks.

Testing for Resource Availability

To determine if a resource or list of resources is currently available, perform the following steps:

1. Issue an ENQUEUE request that includes the TEST parameter.
2. Check for the following statuses:
3. 0000 indicates that all the tested resources were available and have now been enqueued for your task.
3908

indicates that at least one of the tested resources is already owned by another task.
3909

indicates that at least one of the tested resources is not yet owned by another task and is available to your task.

Acquiring Resources

To acquire and lock a resource or list of resources, perform the following steps:

1. Issue an ENQUEUE request that includes either the WAIT or the NOWAIT parameter.
2. Check for the following statuses:
0000

indicates that all requested resources have been acquired and locked.
3901

indicates that at least one of the tested resources cannot be enqueued immediately; to wait would cause a
deadlock. No new resources have been acquired.

3908
indicates that at least one of the tested resources is currently owned by another task. No new resources have
been acquired.

Releasing Resources

After all processing is complete, release resources by issuing a DEQUEUE statement. You can release resources by
name or all at once (by including the ALL parameter).

Avoiding Deadlock

One of the conditions of deadlock is that a program is holding resources while waiting for other resources. The following
list explains techniques that your site can use to minimize this condition:

Request all required resources at the same time
. Whenever possible, you should try to ensure that your program isn't holding resources while waiting for other
resources.

If you are denied access to a resource, you should release all previously acquired resources and start over
. After you release previously acquired resources, you can acquire all resources at the same time, as specified
above.

Your site can follow a protocol of sequential order
. All programs follow a protocol that prescribes the order in which database records will be retrieved and updated.
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NOTE
This protocol will work only if every program in the system follows it.

For example, all update applications that use an area sweep can agree to enter the database starting with the
DEPARTMENT record rather than the OFFICE record.
This protocol can also specify the order in which locks will be acquired and released.

Sharing Queued Resources Between IDMS Systems

In a data sharing environment, queued resources can be shared between IDMS systems that are members of a data
sharing group. The benefit of sharing these resources is that access to them can be controlled between programs
executing on any member of the group. Whether or not a specific queued resource is shared, is determined by
specifications made by the IDMS system administrator. Programs accessing queued resources are not sensitive to
whether or not a resource is shared, since the DML syntax is the same in either case.

Testing
This section discusses the following topics related to the testing phase of program development:

• Preparing programs for execution-A discussion on precompiling, compiling, and link editing your program
• Selecting local mode or central version-A discussion on using local mode and central version in the test environment
• Overriding subschemas (Release 10.2)-A discussion on overriding the subschema at run time in both the batch and

the online environments
• Setting up an online test application-A discussion on creating an online test environment

Preparing Programs for Execution
To prepare an IDMS load module, perform the following steps:

1. Execute the appropriate precompiler to obtain a source-language program. The precompiler is the preprocessor that
creates expanded source code and copies any specified dictionary record descriptions or modules.

2. Execute the host-language compiler or assembler to obtain an object program.
3. Execute the linkage editor to obtain a load module (or phase). You should store IDMS load modules in a load (core-

image) library defined to the test system.

For more information on this phase of testing, see the language-specific IDMS DML Reference documentation.

Selecting Local Mode or Central Version
Follow the sectionlines listed below to determine whether to use local mode or central version in the test environment:

• Use local mode for testing batch programs. Be sure to back up the database before running any update applications.
• Use the central version mainly for online programs. Run batch jobs under the central version only to test aspects of

central version processing (for example, update locks).

Using SYSIDMS Parameters and DCUF SET Statements
Using SYSIDMS parameters you can change the specification of these components of the physical environment in which
your program executes without changing the program source:

• Database to be accessed
• Dictionary whose load area contains the subschema
• System to which the program should bind
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To take advantage of this feature, the BIND RUN-UNIT statements in the program should not specify the DBNAME,
DICTNAME, and NODENAME parameters. Any such hard-coded specification cannot be overridden at execution time.

Batch Execution

For a program executing in batch mode, you can make DBNAME, DICTNAME, and NODENAME specifications in the JCL
using SYSIDMS parameters.

For documentation of SYSIDMS parameters, see IDMS Common Administrating section.

For sample JCL, see the language-specific IDMS DML Reference section.

Online Execution

For an online program, you can issue a DCUF SET statement to specify database, dictionary, and system. A DCUF SET
statement can be submitted to the system by the user or by the program itself.

For more information about DCUF SET statements, see Reference section.

User Session Attributes

When a program executes under the central version, the executing user is signed on the system automatically if the
user is authorized and an explicit signon has not occurred. Signon processing establishes a set of attributes for the user
session, including, for example, DBNAME and DICTNAME and the values assigned to them.

The program can access attribute information with a call to the IDMSIN01 entry point to the IDMS module. The program
can use this feature to determine whether the user has the appropriate values assigned to the different components of the
execution environment.

For more information about using calls to IDMSIN01, see  Callable Services Reference .

Overriding Subschemas (Release 10.2)
You can override the program-specified subschema to access a test database that exists in a multiple-database
environment. This allows you to perform testing without disrupting the production environment.

The procedures for overriding subschemas differ in the batch and the online environment.

Database Name Table

A database to be accessed by an application program with navigational DML must have one or more subschemas defined
for it. The central version maintains this association in the database name table created prior to Release 12.0 where an
entry exists for each database that can be accessed under that central version. A database name table entry includes the
following information:

• The name of the database
• The names of the subschemas that map to the database
• For each subschema that maps to the database, the name of an equivalent subschema that provides the same

database perspective (that is, the same record definitions) but maps to different page ranges (that is, different data)

Overriding a Batch Program's Subschema

To override the subschema named in a batch application program in the z/OS environment, perform the following steps:

1. Include an 01-level LINKAGE SECTION entry that names two subordinate data items:
 01  RUNTIME-TEST-PARMS.

     05 PARM-LENGTH             PIC S9(4) COMP.

     05 RUNTIME-TEST-SUBSCHEMA  PIC X(8).

 

2. Include a USING statement in the PROCEDURE DIVISION heading:
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 PROCEDURE DIVISION USING RUNTIME-TEST-PARMS.

 

3. Before issuing any BIND statements, perform processing to determine if a subschema override has been included in
the execution JCL:
 IF PARM-LENGTH NOT EQ ZERO

    MOVE RUNTIME-TEST-SUBSCHEMA TO SUBSCHEMA-SSNAME.

 

4. Issue database BINDS and perform other processing as needed
5. At run time, include a PARM option in the JCL EXEC statement that specifies the name of the alternative subschema

Local Mode Considerations

The database and the appropriate subschemas must be defined in the database name table in the load (core-image)
library.

NOTE
For more information about the database name table, see the "Administrating IDMS Database" section of the
IDMS documentation.

'Z/VSE users'. You can pass the alternative subschema name by using a SYSPARM:

 // OPTION SYSPARM=ssname.

 

Example of Overriding a Batch Subschema

The program excerpt and JCL below illustrate the batch subschema override technique in the z/OS COBOL environment.

The PARM option on the EXEC statement specifies the name of a test subschema used to override the production
subschema. If the parameter is passed, the application program moves the parameter to the SUBSCHEMA-SSNAME field
in program variable storage before issuing the BIND RUN-UNIT command.

Source code:
SCHEMA SECTION.
DB EMPSS01 WITHIN EMPSCHM.

         '

 01  SUBSCHEMA-SSNAME    PIC X(8)   VALUE 'EMPSS01'.

         '

 LINKAGE SECTION.

 01 RUNTIME-TEST-PARMS.

    05 PARM-LENGTH                PIC S9(4) COMP.

    05 RUNTIME-TEST-SUBSCHEMA     PIC X(8).

 PROCEDURE DIVISION USING RUNTIME-TEST-PARMS.

     MOVE 'TESTPROG' TO PROGRAM-NAME.

     IF PARM-LENGTH NOT EQUAL TO 0 THEN

        MOVE RUNTIME-TEST-SUBSCHEMA TO SUBSCHEMA-SSNAME.

     BIND RUN-UNIT.

  .

  .

  .

Run-time JCL:
//RUNJOB   EXEC PGM=TESTPROG,PARM='EMPSS01T'

 236



 Programming

Overriding an Online Program's Subschema

A program executing under the central version can be directed to access a specific database by using a DCUF SET
DBNAME command. DCUF SET DBNAME establishes a default database for the current logical terminal and overrides
the subschema named in the program's BIND RUN-UNIT statement. For example, to establish EMPTSTDB as the default
database, either the user or the program can issue this IDMS command:

 DCUF SET DBNAME EMPTSTDB

 

For more information on specifying a default database, see the "Administrating IDMS System Operations" section of the
IDMS documentation.

'z/OS systems'. The specified database can be overridden by a specification in an IDMSOPTI module or SYSCTL file.

'Z/VSE systems'. The specified database can be overridden by a specification in an IDMSOPTI module.

Setting Up an Online Test Application
There are two typical online test configurations, although your site standards for online testing may be different. The two
configurations are as follows:

• Online test programs are link edited into a test load (core-image) library that is defined to the DC system. This library
is designated for test programs belonging to a specified user or group of users.

• Online test programs are link edited into a load (core-image) library that is defined to a DC system that contains a
system dictionary and at least one application dictionary. This application dictionary should have been defined for
testing in the DC system.

For information on using extended architecture (z/OS) to test programs above the 31-bit line, see the section XA
Considerations.

Dynamically Defining Programs and Tasks

Before your application can execute under IDMS, you must ensure that all of its programs and tasks are defined to
IDMS. You can define programs and tasks either at system generation or dynamically by issuing DCMT VARY DYNAMIC
PROGRAM and DCMT VARY DYNAMIC TASK commands. For example, to dynamically define the DCADDEMP program
and its associated task, issue the following DCMT statements:

DCMT VARY DYNAMIC PROGRAM DCADDEMP QUASIREENTRANT .

DCMT VARY DYNAMIC TASK ADDEMP INVOKES DCADDEMP INPUT .

'CLIST'. Because an application can consist of many programs and task codes, it is a good idea to define an application's
dynamic program and task definition statements as a module in the dictionary. This module can then be invoked as a
command list (CLIST) from the online DC system.

For more information on command lists, see IDMS System Reference section.

'NEW COPY'. You may need to redefine a recompiled program or map if NEW COPY is defined as MANUAL at system
generation. To mark a previously defined program to new copy, issue the following online IDMS command:

DCMT VARY PROGRAM DCADDEMP NEW COPY

Using a Test Load Library (z/OS only)
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To execute your test application in a DC system that uses a test load library for such applications, perform the following
steps:

1. When coding is finished, compile the programs and link edit them into the load library that has been assigned the
specified version number.

2. Define the programs to the DC system either at sysgen or by issuing DCMT VARY DYNAMIC PROGRAM commands.
3. Define the tasks to the DC system either at sysgen or by issuing DCMT VARY DYNAMIC TASK commands.
4. Establish the run-time test version number by issuing a DCUF TEST command.
5. Perform online application testing, as necessary.

Using an Application Dictionary

To execute your test application in a DC system that uses an application dictionary, perform the following steps:

1. Link edit all programs into a load (core-image) library that has been defined to the DC system.
2. Establish the application dictionary as the session default dictionary by issuing a DCUF SET DICTNAME command.
3. Define the programs to the DC system either at sysgen or by issuing DCMT VARY DYNAMIC PROGRAM commands.
4. Define the tasks to the DC system either at sysgen or by issuing DCMT VARY DYNAMIC TASK commands.
5. Perform online application testing, as necessary.

Debugging
This section discusses the following topics related to the debugging phase of program development:

• Using the IDMS trace facility-To trace program execution
• Using the OLQ menu facility-To confirm database access
• Reading task dumps-To determine the contents of DC control blocks listed in a task dump
• Error checking-To inventory typical programming errors and possible solutions

The online debugger is an additional facility for debugging online IDMS/DC and DC/UCF programs written in Assembler,
COBOL, or PL/I. That facility is described in IDMS Online Debugger section.

Debugging Batch Programs with the Trace Facility
You can use the IDMS trace facility to trace database calls in the following types of programs:

• Batch application programs that run either under the central version or in local mode
• IDMS utilities, compilers, and reports

The trace facility writes one line to the SYSLST file for each call to the IDMS module. This line contains the following:

• DML sequence number, if the DEBUG option was specified at compile time and mode is not DC-BATCH
• Database key
• Error status
• DML verb number
• DML verb name
• Record, set, or area name (if applicable)

 What You Can Do 

You can use the IDMS trace facility to:

• Help debug application programs
• Analyze and tune database navigation
• Analyze unfamiliar programs that have been assigned to you for maintenance
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 Activating the Trace Facility 

To activate the trace facility, specify the SYSIDMS parameter DMLTRACE=ON. For example:

//SYSIDMS *

DBNAME=TSTDICT

DMLTRACE=ON

 .

 .

 .

This activates a trace of all DML calls made by the program.

 Trace Facility Output 

The following example shows IDMS trace facility output for a sample COBOL program:

Verb=59  BIND SUBSCHEMA-─►EMPSS01     DBNAME=EMPDB     PROGRAM=CBDML04

Verb=59  BIND SUBSCHEMA-─►IDMSNWKL    DBNAME=SYSTEM    PROGRAM=RHDCRUAL

Verb=37  READY Area Retrieval         AREA─►DDLDCLOD

Verb=54  ACCEPT Current of Run-Unit

Verb=48  BIND Record                  REC-─►LOADHDR-156        ADDR=8502AF0C

Verb=32  OBTAIN CALC                  REC-─►LOADHDR-156

I D M S  SSCSTAT=0326  ERRREC=LOADHDR-156  ERRAREA=DDLDCLOD  DBKEY=20113:0

Verb=02  FINISH

Verb=59  BIND SUBSCHEMA-─►IDMSNWKL    DBNAME=SYSTEM    PROGRAM=RHDCRUAL

Verb=37  READY Area Retrieval         AREA─►DDLDCLOD

Verb=54  ACCEPT Current of Run-Unit

Verb=48  BIND Record                  REC-─►LOADHDR-156        ADDR=8505C520

Verb=32  OBTAIN CALC                  REC-─►LOADHDR-156

I D M S  SSCSTAT=0326  ERRREC=LOADHDR-156  ERRAREA=DDLDCLOD  DBKEY=20113:0

Verb=48  BIND Record                  REC-─►LOADHDR-156        ADDR=8505C520

Verb=32  OBTAIN CALC                  REC-─►LOADHDR-156

I D M S  SSCSTAT=0326  ERRREC=LOADHDR-156  ERRAREA=DDLDCLOD  DBKEY=20113:0

Verb=02  FINISH

Verb=59  BIND SUBSCHEMA-─►IDMSSECU    DBNAME=SYSUSER   PROGRAM=RHDCRUAL

Verb=37  READY Area Retrieval         AREA─►DDLSEC

Verb=54  ACCEPT Current of Run-Unit

Verb=48  BIND Record                  REC-─►USER               ADDR=8009390C

Verb=32  OBTAIN CALC                  REC-─►USER

I D M S  SSCSTAT=0370  ERRAREA=DDLSEC  DBKEY=8000006:0

Verb=02  FINISH

Verb=59  BIND SUBSCHEMA-─►IDMSSECU    DBNAME=SYSUSER   PROGRAM=RHDCRUAL

Verb=37  READY Area Retrieval         AREA─►DDLSEC

Verb=54  ACCEPT Current of Run-Unit

Verb=48  BIND Record                  REC-─►PROFILE            ADDR=85024810

Verb=48  BIND Record                  REC-─►ATTRIBUTE          ADDR=85024810

Verb=32  OBTAIN CALC                  REC-─►PROFILE

I D M S  SSCSTAT=0370  ERRAREA=DDLSEC  DBKEY=8000006:0

Verb=02  FINISH

 Turning Trace On and Off 

You can use the DML trace facility selectively by adding logic to the program itself. You can switch the trace facility on and
off within the program by issuing a call to the IDMSIN01 entry point of the IDMS module.
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Using the OLQ Menu Facility
During the debugging phase of program development, you may need to determine if your application accessed the proper
record occurrences or that database modifications were actually applied. You can use the OLQ menu facility to help you
accomplish these tasks.

The OLQ menu facility can perform the following functions:

• Check the sequence of records retrieved by your program
• Test database navigation logic
• Confirm database access and modification

Retrieving Database Records

To retrieve database records, perform the following steps after signing on to the OLQ menu facility:

1. On the MENU screen, choose the RECORD option.
2. On the SIGNON screen, indicate the appropriate subschema.
3. On the RECORD SELECT screen, indicate which database records or logical record you want to retrieve.
4. On the FIELD SELECT screen, indicate which fields in the previously specified database records or logical record you

want to display; optionally, specify selection criteria.
5. Press Enter. OLQ automatically generates retrieval paths and performs the database access.
6. Press Enter again. OLQ displays the retrieved data.

NOTE
The sequence listed above is the default sequence for the RECORD option. You need only press Enter after
each step to continue to the next screen.

Storing an OLQ qfile

If you will be using the OLQ menu facility to perform the same database access repeatedly, you might want to store the
logic in an qfile. To create an qfile, perform the following steps:

1. Perform steps 1 through 6 listed above.
2. On the MENU screen, select the EXPRESS ROUTINE option.
3. On the EXPRESS ROUTINE screen, specify the create option and a name.

Executing an OLQ qfile

To execute an qfile, perform the following steps:

1. On the MENU screen, select the EXPRESS ROUTINE option.
2. On the EXPRESS ROUTINE screen, specify the execute option and an qfile name.

For more information, see OLQ for IDMS.

Reading Task Dumps
You can use a task dump to obtain task-related information that may not be available under the online debugger. For
example, you can find out about the control blocks related to task or program definition by reading a task dump.

You should be familiar with dump reading and hexadecimal notation before trying to read a task dump.

This article describes the following information:
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Contents of a Snap Dump

The table below lists the order and contents of a DC formatted snap dump. All of the following information is listed if the
ALL parameter of the SNAP command is specified.

Structure Title starts with Notes

Summary of all resources for all active
tasks

SYSTEM PHOTO Always listed with task and system snaps
unless PHOTO disabled

System registers User registers SYSTEM REGISTERS Task and system snaps

System trace entries TRACE ENTRIES, ORDERED OLDEST
TO NEWEST

Task snaps that result from program checks
and system snaps

Abend control element (ACE) including
PSW, data at PSW, and registers

ABEND C.E. Task snaps that result from program checks
and system snaps

Maps of region and nucleus MAP OF REGION System snaps

Task's TCE TASKS TCE ADDRESS Task and system snaps

Task's DCE TASKS DCE ADDRESS Task and system snaps

Task's LTE TASKS LTE ADDRESS Task and system snaps

Task's PTE TASKS PTE ADDRESS Task and system snaps

Task's PLE TASKS PLE ADDRESS Task and system snaps

Task's resources TASKS RESOURCE CHAIN Task and system snaps

Options OPTIONS ADDRESS Task snaps that result from program checks
and system snaps

CCE CCE ADDRESS Task snaps that result from program checks
and system snaps

SVC parms SVC PARMS ADDRESS Task snaps that result from program checks
and system snaps

ESE ESE ADDRESS System snaps

ERE area ERE AREA ADDRESS System snaps

CSA CSA ADDRESS Task snaps that result from program checks
and system snaps

TCA header TCA HEADER ADDRESS System snaps

DCE area DCE AREA ADDRESS System snaps

TCE area TCE AREA ADDRESS System snaps

RCA header RCA HEADER ADDRESS System snaps

RLE area RLE AREA ADDRESS System snaps

RCE area RCE AREA ADDRESS System snaps

DPE area DPE AREA ADDRESS System snaps

Loader DCBs LOADER DCBS System snaps

LTERM table LTERM TABLE ADDRESS System snaps

PLE, Z/OS storage, PTEs, sets PHYSICAL LINE ENTRY System snaps

Task table TASK TABLE ADDRESS System snaps

Queue table QUEUE TABLE ADDRESS System snaps
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Destination table DEST TABLE ADDRESS System snaps

STG headers (SCTs and SCEs) STG TBL HDR ADDRESS System snaps

All storage pools (0 through nnn) STORAGE POOL NNN System snaps

Program tables (PDTs and PDEs) PGM TABLES ADDRESS System snaps

All program pools present in the system 24 BIT PROGRAM POOL
24 BIT REENTRANT POOL
31 BIT PROGRAM POOL
31 BIT REENTRANT POOL

System snaps

Run unit table SYS-RU-TAB ADDRESS System snaps

Extent table SYS-EXT-TAB ADDRESS System snaps

DMCL table DMCL TABLE ADDRESS System snaps

Operating-system- dependent module OSXX MODULE ADDRESS System snaps

Nucleus modules NUCLEUS ADDRESS System snaps (reentrant systems only)

SVC module SVC MODULE ADDRESS System snaps (reentrant systems only)

Drivers DRIVERS ADDRESS  

DBIO module DBIO MODULE ADDRESS System snaps (reentrant systems only)

DBMS module DBMS MODULE ADDRESS System snaps (reentrant systems only)

How to Use the Dump

This section tells you the items to look at first to use a DC formatted task dump efficiently.

Abend Message

The abend message that precedes the dump tells you the name of the abending program and the offset of the abend:

IDMS DC027001 V12 T3891 D003 PROGRAM CHECK IN SOC7TST AT OFFSET C8E

                  PSW WAS 079D1E00 002C3C8E  DUMP OF TASK FOLLOWS

IDMS DC027009 V12 T3891 15:24:07 95.111 CURRENT TASK CODE IS TSK01

IDMS DC027010 V12 T3891 CURRENT LTE ID IS LT12008

IDMS DC027011 V12 T3891 CURRENT USER ID IS RKN

System Photo

The system photo (if provided) tells you the abending program's resource control element (RCE) address:

*** SYSTEM PHOTO WHEN *TASK* SNAP REQUESTED ***

  RELEASE:  CA IDMS nn.n   TAPE:  xxyymm  OP SYS:  z/OS

  TASK CODE:  *SYSTEM*  TASK ID:  00000000  DISP PRI: 00000255  PROGRAM:  *MASTER*  LTERM:   *N/A*

                      RESOURCES:   RCE ADDR    RCE TYP    RESOURCE   RES ADDR        RESOURCE INFO

                                   000EA724    STORAGE    STORAGE    001BFC80    LENGTH   00002380

                                        .            .            .

                                        .            .            .

                                        .            .            .

  TASK CODE:  TSK01     TASK ID: 00003891  DISP PRI: 00000050  PROGRAM: SOC7TST   LTERM: LT12008

                      RESOURCES:  RCE ADDR    RCE TYPE   RESOURCE   RES ADDR        RESOURCE INFO

                                  000EB2F4    STORAGE    STORAGE    001C3540    LENGTH   00000040

                                  000EC6EC    STORAGE    STORAGE    00125940    LENGTH   000000C0
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                                  000EAF04    STORAGE    STORAGE    00125000    LENGTH   00000940

                                  000EBDA4    STORAGE    STORAGE    001B8E80    LENGTH   00000100

                                  000EBBDC    STORAGE    STORAGE    001B8F80    LENGTH   00000080

                                  000EC11C    STORAGE    STORAGE    001BECC0    LENGTH   00000080

                                  000ED97C    QUEUE      QCE ADDR   001C3548    LENGTH   00000000

                            ►►>   000EB0E4    PROGRAM    PROG ADD   002C3000    PDE ID   SOC7TST

Abend Control Element

The abend control element (ACE). Note the program status word (PSW), the data at the PSW, and the user mode
registers (0-15):

ABEND C.E. ADDRESS IS 00125948

PSW AT TIME OF D003 ABEND 079D1E00 002C3C8E  ILC 6  INTC 04  ACEFLAG C0

DATA AT PSW 002C3C7E  58E0D210 D2036548 E000D203 E0006548

                      96F0E003 D2036304 C0A8D203 6308C0A8

 R0/R8    R1/R9    R2/R10   R3/R11   R4/R12   R5/R13   R6/R14   R7/R15

002C4304 002C3BF8 002C3C7E 00000678 002C4174 5E2C43CE 001250A8 00125887

00125888 002C4384 00125008 00125008 002C3908 00125680 00000000 002C45B8

NOTE
The data begins X'10' bytes before the address pointed to by the PSW.

Program Definition Element

The abending program's program definition element (PDE). To locate the PDE, trace the chain of resources to find the
abending program's RCE by using the RCE address noted above. The PDE immediately follows:

95111 15.24.14  TASK'S RESOURCE CHAIN.

95111 15.24.14  RCE IS AT 000EB2F4   01450001  00000F33  00000040  0 1C3540  00000000  0011B000

                       .                                             3376703 00000000   *...4....RHDCLTRMLT12008 ........*

                       .                                             3376703 00000000   *...4....RHDCLTRMLT12008 ........*

                       .                                             3376703 00000000   *...4....RHDCLTRMLT12008 ........*

95111 15.24.14  TASK'S PROGRAMS.

95111 15.24.14  RCE IS AT 000EB0E4   02690003  00000F33  00000002  0 2C3000  001DC390  00039BC0

95111 15.24.14  PDE AND PROGRAM TEXT

001DC380                                          E2D6C3F7 E3E2E340  0014040 40404040   *                SOC7TST ..      *

001DC3A0   40404040 40404040 40400000 40000000    00000000 00000000  0000000 000F0694   *          .. ........... ......M*

001DC3C0   14000000 800E605C 000E605C 0000000A    00000005 00000000  0039BC0 00000000   *......-*..-

*....................*

001DC3E0   00010000 00063488 01010000 28802000    01050000 00000000  0001EE8 002C3000   *.......H...................Y....*

001DC400   00000000 00005F48 E2D6C3F7 E3E2E340    0022240E 002E0023  1000000 000002E2   *........SOC7TST ...............S*

001DC420   001EE81E E8000000 98000100 00000000    00000000 00000000  01DC348 00000000   *..Y.Y...Q.................C.....*

95111 15.24.14  COBOL EXTENSION AREA

001DC340                     00000290 00000908    00000678 04800000                     *        ................        *

002C3000   90ECD00C 185D05F0 4580F010 E2D6C3F7    E3E2E340 E5E2D9F1  700989F F02407FF   *.....).0..0.SOC7TST VSR1..Q.0...*

002C3020   96021034 07FE41F0 000107FE 002C4384    002C3000 002C3000  02C3908 002C3678   *O......0.......D................*

002C3040   002C3A40 002C4344 00000000 5E2C43EA    002C3A40 00000678  02C4174 5E2C43CE   *... ........

...... ........

...*

002C3060   002C30A0 002C387F 002C3880 002C4384    002C3000 002C3000  02C3908 002C3678   *.......".......D................*

002C3080   0009F8DC 002C3888 F1F54BF2 F24BF1F3    C1D7D940 F2F16B40  1F9F8F6 00000000   *..8....H15.22.13APR 21, 1986....*

002C30A0   F0F0F0F0 00000000 40404040 00000000    00000000 00000000  0000000 00000000   *0000....    ....................*

002C30C0   00000000 00000000 00000000 00000000    00000000 00000000  0000000 00000000   *................................*
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     CONTENTS THROUGH 002C30FF SAME AS ABOVE LINE.

002C3100   00000000 00000000 C5D5E3C5 D940C1D5    40C4C5D7 E340C9C4  0C1D5C4 40D7D9C5   *........ENTER AN DEPT ID AND PRE*

002C3120   E2E240C5 D5E3C5D9 405C5C40 C3D3C5C1    D940E3D6 40C5E7C9  3404040 40404040   *SS ENTER ** CLEAR TO EXIT       *

002C3140   40404040 40404040 40404040 40404040    40404040 40404040  4C5D7E3 60C9C440   *                        DEPT-

ID *

002C3160   C5C9E3C8 C5D940D5 D6E340C5 D5E3C5D9    C5C440D6 D940D5D6  340D5E4 D4C5D9C9   *EITHER NOT ENTERED OR NOT NUMERI*

002C3180   C3404040 40404040 40404040 40404040    40404040 40404040  0404040 40404040   *C                               *

002C31A0   40404040 40404040 E2D7C5C3 C9C6C9C5    C440C4C5 D7C1D9E3  4C5D5E3 40C3D6E4   *        SPECIFIED DEPARTMENT COU*

002C31C0   D3C440D5 D6E340C2 C540C6D6 E4D5C440    40404040 40404040  0404040 40404040   *LD NOT BE FOUND                 *

002C31E0   40404040 40404040 40404040 40404040    40404040 40404040  2D7C5C3 C9C6C9C5   *                        SPECIFIE*

002C3200   C440C4C5 D7C1D9E3 D4C5D5E3 40C8C1E2    40D5D640 C5D4D7D3  6E8C5C5 E2404040   *D DEPARTMENT HAS NO EMPLOYEES   *

BL and DMAP Listings

If necessary, use the BL and DMAP listings from the COBOL compiler to locate questionable variable-storage values.

Additional Control Blocks

You may find it useful to look at the following control blocks:

• The common system area (CSA). You should check the following fields in the CSA:
– CSAFLAG1 through CSAFLAG5 (starting at CSA + X'6C0') contain status flags.
– CSATRCLO (CSA + X'370'), CSATRCHI (CSA + X'374'), and CSATRCNX (CSA + X'378') point to the first, last, and

next available trace entries (this is useful if there is no system trace provided with your dump).
– CSA + X'1134' lists the last 33 messages ordered newest to oldest; each doubleword contains the task ID, the

message ID, and the severity code.
• The status flags in the task control element (TCE).
• The LTE contains fields that indicate the dictname, dictnode, dbname, whether the logical terminal has an autotask or

CLIST, and the next task code.
• The dispatch control element (DCE) contains task information.

Error Checking
The table below presents a brief list of typical programming errors and possible solutions.

Problem Language Reason and/or action
Unconnected member records are showing
up as set members.

All Be sure to issue an IF MEMBER statement
before OBTAIN OWNER in a set with the
optional or manual set membership options.

Skipping records in an area sweep. All Your processing may have taken you to
another database page; be sure to issue
a FIND CURRENT record-name before
issuing an OBTAIN NEXT WITHIN area-
name.

A program performs extra processing in
addition to IDMS-STATUS.

COBOL IDMS-STATUS is a COBOL SECTION; be
sure to do one of the following:
Place IDMS-STATUS at the end of the
program.
Ensure that the code following IDMS-
STATUS is also a SECTION.
Always perform IDMS-STATUS THRU
ISABEX.
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Queue records written to the database are
not being kept.

DC-BATCH Be sure to issue either FINISH TASK or
COMMIT TASK, or the queue records will
be deleted at the end of the run unit.

Storage violation when initializing acquired
storage fields.

DC When you define acquired storage length
by using the THROUGH option, IDMS does
not acquire storage for the dummy byte.
If you initialize fields on the group level, it
may include the dummy byte, thus causing
a storage violation.

Map displayed with no variables. DC Be sure to issue a BIND MAP statement
for the map and BIND MAP RECORD
statements for all map records.

The same errors occur despite repeated
modification and recompilation.

DC Be sure to issue a DCMT VARY
PROGRAM NEW COPY statement
following recompilation. Be sure to VARY
the correct version of the program.

PL/I Considerations 1
This section explains:

• Passing parameters to PL/I programs in the TRANSFER CONTROL command, which differs from the procedure in the
COBOL environment.

• Debugging a PL/I program using the IDMS Online Debugger

Transferring Control
In order to pass parameters in a LINK or XCTL statement, you must include the following PL/I declarative in your program:

DECLARE IDMSP ENTRY;

If you pass parameters to a PL/I program from a non-PL/I program (ADS dialog, or a COBOL or Assembler program), you
must include special parameters in order to establish addressability to the passed data.

The program excerpt below shows the extra code necessary to transfer from a non-PL/I program to a PL/I program.

The parameters F1, F2, and F3 provide the addresses on which to base the structures that are passed.

TESTPROC: PROCEDURE (F1,F2,F3) OPTIONS (MAIN,REENTRANT);

DCL  (EMPSS01T SUBSCHEMA, EMPSCHEM SCHEMA) MODE (IDMS_DC) DEBUG;

DCL  IDMS ENTRY OPTIONS (INTER,ASM);

DCL  IDMSP ENTRY;

DCL  ADDR BUILTIN;

DCL  (F1,F2,F3) FIXED;

DCL  PASSED_FIELD_1 FIXED BIN(31) BASED (ADDR(F1));

INCLUDE IDMS (SUBSCHEMA_CTRL BASED (ADDR(F2)));

INCLUDE IDMS (RECORD_AA BASED (ADDR(F3)));

 .

 .

 .

For more information on passing parameters to a PL/I program from an Assembler program, see IDMS DML Reference
section for PL/I.
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Using the Online Debugger with PL/I
Contents

You can use the online debugger to detect, trace, and resolve programming errors in DC PL/I programs. To use the online
debugger with PL/I, you should be familiar with both hexadecimal notation and hexadecimal arithmetic.

The phases of the debugging process are discussed below, followed by a sample PL/I online debugger session.

Computation Phase

Before beginning the debugging process, it is a good idea to determine the breakpoints you want to set and the storage
locations you want to examine:

• To determine the hexadecimal offset of an executable program instruction at which you wish to set a breakpoint,
perform the following steps:
a. Examine the cross-reference table portion of your link-edit listing for an entry in the form program-name1. Record

the hexadecimal offset listed under ORIGIN:

                        CROSS REFERENCE TABLE

  CONTROL SECTION                       ENTRY

    NAME    ORIGIN  LENGTH                NAME   LOCATION

  PLISTART      00      50

                                        PLICALLA       6

  PLIMAIN       50       8

  *PLIPROG2     58     394

  *PLIPROG1    3F0     EB4

                                        PLI3PROG     3F8

  IDMSPLI     12A8     284

b. Examine the PL/I compiler portion of your listing and record the line number of the statement at which you wish to
set the breakpoint:

133                  WORK_LAST = EMP_LAST_NAME_0415;

134                  WORK_FIRST = EMP_FIRST_NAME_0415;

                                                              /*

                     MAP OUT (DCTEST01) OUTPUT DATA YES

                         MESSAGE (INITIAL_INSTRUCTIONS_MSG_1)

                         LENGTH (25)

                         DETAIL NEW KEY (DBKEY).

                                                              */

135                        /* IDMS PL/I DML EXPANSION */    DO;

136                        DML_SEQUENCE=0013;

137                        DCCFLG1=0;

138                        DCCFLG1=13;

139                        DCCFLG2=16;

140                        DCCFLG3=0;

141                        DCCFLG4=4;

142                        DCCFLG5=72;

143                        DCCFLG6=0;

c. Examine the Assembler listing generated by the LIST option, locate the previously recorded PL/I line number, and
record its corresponding hexadecimal displacement value:

* STATEMENT NUMBER  136
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0006AA  41 80 7 21C               LA    8,SUBSCHEMA_CTRL.D

                                        CCALIGN_AREA.FILLE

                                        R0001

0006AE  58 40 3 124               L     4,292(0,3)

0006B2  50 40 8 008               ST    4,SSC_ERRSAVE_AREA

                                        .DML_SEQUENCE

d. Add the origin offset and the breakpoint instruction's hexadecimal displacement to obtain the breakpoint address:

X'3F0' + X'6AA' = X'A9A'

• To determine the offset of AUTOMATIC variables, locate the variable storage map and record the displacement value
for each variable you wish to examine during the debugging process:

MAP_WORK_REC                       1          796       31C    AUTO

WORK_DEPT_ID                       1          796       31C    AUTO

WORK_EMP_ID                        1          800       320    AUTO

WORK_FIRST                         1          804       324    AUTO

WORK_LAST                          1          814       32E    AUTO

WORK_ADDRESS                       1          829       33D    AUTO

WORK_STREET                        1          829       33D    AUTO

WORK_CITY                          1          849       351    AUTO

WORK_STATE                         1          864       360    AUTO

WORK_ZIP                           1          866       362    AUTO

WORK_DEPT_NAME                     1          871       367    AUTO

You locate AUTOMATIC variables at run time through Register 13.
• To determine the location of STATIC INTERNAL variables, examine the static internal storage map to find the

hexadecimal offset for each variable you wish to examine during the debugging process.
You locate STATIC INTERNAL variables at run time through Register 3.

Sample Online Debugger Session

To use the online debugger with a DC PL/I program, perform the following steps:

1. Compile the program with the LIST, OFFSET, XREF STORAGE, and MAP compiler options before defining it to the
DC system.

2. Record breakpoint and storage displacements as explained in Computation Phase above.
3. Initiate the debugger session by entering the DEBUG task code from DC; the DEBUG> prompt is displayed, indicating

that the debugger is in control:

ENTER NEXT TASK CODE:

debug

DEBUG>

4. Indicate the program to be debugged by entering DEBUG followed by the program name; the debugger verifies the
program name:

DEBUG>

debug pliprog
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DEBUG PLIPROG

DEBUG> DEBUGGING INITIATED FOR PLIPROG VERSION 1

DEBUG>

5. Establish breakpoints by issuing the AT command, followed by $, which signifies the base register, followed by the
previously computed breakpoint address; the debugger verifies the establishment of the breakpoint:

DEBUG>

at $ + @a9a

AT @A9A

AT> @A9A ADDED

DEBUG>

6. After all breakpoints have been set, leave the setup phase of the debugger session by issuing the EXIT command:

DEBUG>

exit

7. Initiate the run-time phase by issuing the task code that invokes the task that the program participates in:

ENTER NEXT TASK CODE:

   deptmod

8. When a breakpoint is encountered at run time, the debugger assumes control and identifies the address, program, and
the debugger expression that was used to establish the breakpoint:

AT OFFSET @A9A IN PLIPROG EXPRESSION @BDE

DEBUG>

9. You can now examine program variable storage by issuing LIST commands; indirect addressing is used based on the
previously noted register and offset:

list %:r13 + @31c 32

LIST %:R13 + @31C 32

001DB7F4  F3F2F0F0 F0F0F0F4 C8C5D9C2 C5D9E340 *32000004HERBERT *

001DB804  4040C3D9 C1D5C540 40404040 40404040 *  CRANE         *

If your program contains any nested procedures or begin blocks, you will need to navigate the chain of dynamic
storage areas (DSAs) to obtain the correct variable-storage base address. To navigate the DSA chain for nested
procedures or begin blocks, list the contents of register 13 to determine the DSA for the current level of nesting:

list %:r13

LIST %:R13

001C7A30  84200000 001C7948 00000000 5E422A20 *D...........

...*

For subsequent levels of nesting, perform the following step:
a. List the absolute address contained 4 bytes off of the previously displayed line:

list @1c7948
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LIST @1C7948

001C7948  84200000 001C74D8 00000000 4E4227EC *D......Q....+...*

b. When you have reached the final level of nesting, use the address 4 bytes off of the display as the base address to
list AUTOMATIC variable-storage values:

DEBUG>

list 1c74d8 + @31c 32

LIST 1C74D8 + @31C 32

001C77F4  F3F2F0F0 F0F0F0F4 C8C5D9C2 C5D9E340 *32000004HERBERT *

001C7804  4040C3D9 C1D5C540 40404040 40404040 *  CRANE         *

To examine variables defined as BASED storage, perform the following steps:
a. Using indirect addressing, list the contents of the associated pointer variable:

DEBUG>

list %:r13 + @d4

LIST %:R13 + @D4

001499E0  00149AC8 00000000 00000000 00000000 *...H............*

b. List the absolute address to display the BASED variable's values:

DEBUG>

LIST @149ac8 16

00149AC8  F1F1F1F1 C4C5D7E3 00000000 00000000 *1111DEPT........*

10. To continue program execution, enter the RESUME command:

DEBUG>

resume

11. To end a debugger session, enter the QUIT command from the DEBUG> prompt:

DEBUG>

quit

QUIT

QUIT DEBUGGER

ENTER NEXT TASK CODE:

Assembler Considerations
This section explains the following Assembler topics, which differ from the COBOL environment:
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• Batch error checking-A discussion on coding error-checking routines for batch programs
• DC error checking-A discussion on coding error-checking routines for online programs

Checking the Status of Calls to DB

Assembler programs do not use the IDMS-STATUS block; you must explicitly code your own error-checking routines. You
should check the ERRSTAT field after every DB DML call; if the DBMS returns an unexpected nonzero value, you should:

1. Display the following IDMS communications block fields:
– PGMNAME
– ERRSTAT
– ERRORREC
– ERRORSET
– ERRAREA
– RECNAME
– AREANAME
– DMLSEQ (if the DEBUG option is specified)
You should also display any other relevant variable-storage fields.

2. Issue the @ROLLBAK command.
3. Terminate the program.

Checking the Status of Calls to DC

Assembler DC programs do not need to use the IDMS-DC communications block. You explicitly check the value returned
to register 15 to determine the result of a DC call. If the call to DC included database access, you must check:

• Register 15 for return codes issued by DC
• The ERRSTAT field for status codes issued by DB

If DC returns an unexpected nonzero status, you should:

1. Save the register 15 value
2. Write a memory dump of the IDMS communications block and any other relevant variable-storage fields by using the

#SNAP command
3. Terminate the program by using the #ABEND command

Testing for the return code in register 15 is not usually necessary because most Assembler DML commands have options
that take action based on the return code value.

Batch Access to DC Queues and Printers
This section explains how a batch application program can use services of the IDMS central version.

DC-BATCH Mode

DC-BATCH allows your batch program to access DC queues and printers. Using DC-BATCH, your program can access
the database, issue IDMS queue management commands, and transmit data to DC printers.

NOTE
DC-BATCH uses the IDMS communications block.

Batch Access to IDMS Queues

You can use DC-BATCH to establish a task within a batch application program. This allows your program to read data
from queue records while performing normal database activities. Additionally, you can take advantage of DC facilities for
locking queue records and performing recovery.
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Perform the following steps to access queue records from a DC-BATCH program:

1. Link edit the program with the batch interface module, IDMS.
2. Specify a mode of DC-BATCH.
3. Initiate the DC task by issuing a BIND TASK statement before any other BIND statements. BIND TASK establishes

communication with the DC system and allocates a packet-data-movement buffer to contain the queue data.
4. Issue retrieval and modification statements beginning with BIND RUN-UNIT and ending with FINISH. Within a task,

you can code as many BIND/READY/FINISH sequences as required.
5. Issue GET QUEUE, PUT QUEUE, and DELETE QUEUE statements to access queue records. Queue access

requests must fall between the BIND TASK and the FINISH TASK statements; they need not fall between BIND RUN-
UNIT and FINISH.

6. Terminate the DC task by issuing a FINISH TASK statement. FINISH TASK relinquishes control over all database
areas associated with the task and establishes an end-of-task checkpoint in the journal file for the queue areas that
have been accessed by the task.

Within the task, you can issue COMMIT TASK and ROLLBACK TASK statements to write checkpoints and effect recovery
coordinated with the IDMS run unit.

NOTE
Be sure to issue a BIND TASK statement and a FINISH TASK statement and to include the TASK parameter of
the COMMIT and ROLLBACK statements.

Batch Access to DC Printers

To access DC printers from a batch application program, perform the following steps:

1. Link edit the program with the batch interface module, IDMS.
2. Specify a mode of DC-BATCH.
3. Issue a BIND TASK statement.
4. Issue WRITE PRINTER requests as needed to build a report and direct it to a printer.

NOTE
Batch programs cannot issue WRITE PRINTER SCREEN requests.

Terminate the DC task with a FINISH TASK statement.
 

XA Considerations
This section explains how your program can use XA features.

XA Support

IDMS supports XA for Assembler and VS COBOL II programs. To run your application in 31-bit mode, the following
conditions must be met:

• Your program must be able to run above the 16-megabyte line. For more information, refer to the appropriate IBM
documentation.

• Your DC system must contain at least one XA program pool, XA reentrant pool, and XA storage pool.
• You must link edit your program with the following options:

RMODE=ANY,AMODE=31

You must define the task, either at sysgen or by using a DCMT VARY DYNAMIC TASK command, with the LOCATION=ANY parameter.
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Running a Program Under TCF
This section explains the processing that your program must perform in order to run under the Transfer Control Facility
(TCF). TCF allows you to transfer from one online application to another without having to return first to DC.

Overview of TCF
Using TCF, you can suspend a session of an online application, transfer directly to another online application, then
transfer back and resume the suspended session.

Before writing an application to run under TCF, you should be thoroughly familiar with TCF and the IDMS software tools
that it invokes.

For more information on TCF, see IDMS Common Administrating section.

TCF Internal Processing

You should be aware of TCF internal processing:

• TCF invokes an application through a TRANSFER CONTROL LINK function. This allows TCF to regain control after
every pseudoconverse and every DC RETURN statement. The figure below shows a typical TCF program structure.

                                  ┌───────┐

                                  │       │

                                  │  TCF  │

                                  │       │

                                  └───┬───┘

                                      │

                                      │

                                      │

                                      │

      ┌────────┬──────────┬───────────┼─────────┬──────────┬─────────┐

      │        │          │           │         │          │         │

┌─────┴──┐ ┌───┴────┐ ┌───┴────┐ ┌────┴───┐ ┌───┴────┐ ┌───┴────┐ ┌──┴─────┐

│        │ │        │ │        │ │        │ │        │ │        │ │        │

│CA-IDMS │ │CA-IDMS │ │CA-IDMS │ │CA-IDMS │ │User-   │ │User-   │ │User-   │

│software│ │software│ │software│ │software│ │written │ │written │ │written │

│tool    │ │tool    │ │tool    │ │tool    │ │applica-│ │applica-│ │applica-│

│        │ │        │ │        │ │        │ │tion    │ │tion    │ │tion    │

│        │ │        │ │        │ │        │ │        │ │        │ │        │

└────────┘ └────────┘ └────────┘ └────────┘ └────────┘ └────────┘ └────────┘

• All communication between an application and TCF occurs through the universal communications element (UCE). The
UCE is the link between an application and TCF. Each application and TCF set fields in the UCE that indicate specific
actions to be taken.
The record layout of the UCE is presented below.

NOTE
Be sure to copy version 2 of the UNIVERSAL-COMMUNICATIONS-ELEMENT. Depending on the language,
you may need to define a synonym with a shorter name.

01 UNIVERSAL-COMM-ELEMENT.

  03  UCE-IDENT-02             PIC XXXX.

  03  UCE-DBNAME-02            PIC X(8).
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  03  UCE-NODE-NAME-02         PIC X(8).

  03  UCE-DICT-NAME-02         PIC X(8).

  03  UCE-DICT-NODE-02         PIC X(8).

  03  UCE-SCHEMA-NAME-02       PIC X(8).

  03  UCE-SCHEMA-VER-02        PIC 9999   USAGE COMP.

  03  UCE-SUBSCHEMA-NAME-02    PIC X(8).

  03  UCE-SUBSCHEMA-VER-02     PIC 9999   USAGE COMP.

  03  UCE-INPUT-POINTER-02     PIC S9(8)  USAGE COMP.

  03  UCE-INPUT-LENGTH-02      PIC S9(8)  USAGE COMP.

  03  UCE-OUTPUT-POINTER-02    PIC S9(8)  USAGE COMP.

  03  UCE-OUTPUT-LENGTH-02     PIC S9(8)  USAGE COMP.

  03  UCE-ENTITY-OCCURRENCE-02 PIC X(32).

  03  UCE-ENTITY-OCCUR-VER-02  PIC 9999   USAGE COMP.

  03  FILLER                   PIC XX.

  03  UCE-ACTION-CODE-02       PIC XXXX.

  03  UCE-RETURN-CODE-02       PIC S9(8)  USAGE COMP.

  03  UCE-MSG-CODE-02          PIC 9(7)   USAGE COMP-3.

  03  UCE-MSG-TEXT-POINTER-02  PIC S9(8)  USAGE COMP.

  03  FILLER                   PIC X(32).

  03  UCE-SYS-INIT-TIME-02     PIC S9(8)  USAGE COMP.  DO NOT MODIFY

  03  UCE-FROM-TASK-02         PIC X(8).               DO NOT MODIFY

  03  UCE-ACTIVE-TASK-02       PIC X(8).               DO NOT MODIFY

  03  UCE-NEXT-TASK-02         PIC X(8).               DO NOT MODIFY

  03  UCE-ENTRY-TASK-02        PIC X(8).               DO NOT MODIFY

  03  UCE-PT-LIST-POINTER-02   PIC S9(8)  USAGE COMP.  DO NOT MODIFY

  03  UCE-NBR-TASKS-02         PIC S9999  USAGE COMP.  DO NOT MODIFY

  03  UCE-NBR-SESSIONS-02      PIC S9999  USAGE COMP.  DO NOT MODIFY

  03  UCE-QUEUE-ID-02          PIC S9(8)  USAGE COMP.  DO NOT MODIFY

  03  UCE-SESSION-DESCR-02     PIC X(16).

  03  UCE-CURR-TASK-FLAG-02    PIC X.

                         88  UCE-SUSPEND-02  VALUE 'S'.

                         88  UCE-END-02      VALUE 'O'.

                         88  UCE-CONVERSE-02 VALUE 'P'.

  03  UCE-NEXT-TASK-FLAG-02    PIC X.

                         88  UCE-NEW-02    VALUE 'N'.

                         88  UCE-RESUME-02 VALUE 'O'.

• Your program is responsible for saving its own variable storage in the form of a queue or a scratch record when
performing suspend processing. Suspend processing can be either implicit or explicit:
– A TCF user implicitly suspends an application by switching to another TCF application.
– A TCF user explicitly suspends an application by issuing a SUSPEND command.

Additionally, a TCF user can suspend an entire TCF session by issuing a SWITCH SUSPEND command.

Defining a TCF Task to the DC System
To make your task eligible to run under TCF, you need to use the system generation TASK statement to define the task
code that invokes your program under TCF. Include the following parameters:

• TCF TASK IS TCF- Enables your task to run under TCF
• PRODUCT CODE IS- Identifies a generic TCF task code for your task

For example:
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TASK EMPTSKT INVOKES EMPPRG INPUT SAVE

       TCF TASK IS TCF

       PRODUCT CODE IS EMPTSK.

TCF tasks must be defined at system generation; they cannot be defined dynamically.

For more information about system generation, see  Administrating IDMS Database .

Using the UCE for Communication Under TCF
You use fields in the UCE:

• To communicate with TCF
• To communicate with other applications running under TCF

Communicating with TCF

When your program begins, it checks certain UCE fields to determine invocation conditions. You perform processing
based on how your program is invoked.

When your program ends, it sets UCE fields to tell TCF what to do next; for example, whether to switch to another
application, perform a pseudoconverse, suspend the TCF session, or end the TCF session.

Use the following fields in the UCE to communicate with TCF:

• UCE-IDENT-02 indicates whether your program is currently running under TCF. If it is, this field is equal to the value
UMBR.

• UCE-SESSION-DESCR-02 is used as a queue or scratch record ID. Use this ID to retrieve the variable storage from
your application's previously suspended TCF session.

• UCE-NEXT-TASK-02 specifies the task to which TCF should switch.
• UCE-CURR-TASK-FLAG-02 is the flag you set to indicate to TCF whether to suspend a session, end a session, or

begin a pseudoconverse.
• UCE-NEXT-TASK-FLAG-02 is the flag you set to indicate to TCF and to other applications whether to begin a new

session or restart an old session.
• UCE-MSG-CODE-02, UCE-RETURN-CODE-02, and UCE-MSG-TEXT-POINTER-02 are used to process errors under

TCF.

Communicating with Other Applications

You can pass data to and receive data from other applications that run under TCF. For example, you could pass a schema
name, a subschema name, syntax, or input parameters.

The UCE provides different fields for different kinds of data:

• To pass a schema name, use the UCE-SCHEMA-NAME-02 field. Optionally, include a version number by using the
UCE-SCHEMA-VER-02 field.

• To pass a subschema name, use the UCE-SUBSCHEMA-NAME-02 field. Optionally, include a version number by
using the UCE-SUBSCHEMA-VER-02 field.

• To pass large amounts of data (33 bytes or more), use the UCE-INPUT-POINTER-02 field. UCE-INPUT-LENGTH-02
specifies the input data length.
You can also use the UCE-OUTPUT-POINTER-02 field. UCE-OUTPUT-LENGTH-02 specifies the output data length.

• To pass small amounts of data (32 bytes or less), use the UCE-ENTITY-OCCURRENCE-02 field. In some situations,
you may need to include a version number by using the UCE-ENTITY-OCCUR-VER-02 field.
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Determining if TCF Is Active
If TCF has invoked the task, the UCE-IDENT-02 field contains the literal UMBR. If UMBR is not present, the session was
not invoked by TCF.

COBOL Example

For example, in COBOL:

PROCEDURE DIVISION USING UNIVERSAL-COMM-ELEMENT.

    IF UCE-IDENT-02 NOT = 'UMBR'

       THEN GO TO A100-NON-TCF-SESSION.

Assembler Example

Assembler programs check register 1 to determine if they are being invoked under TCF. Register 1 points to a one-entry
parameter list that points to the UCE. If TCF has invoked the task, the first four bytes of the UCE contain the literal UMBR.
For example:

       LTR   R1,R1                              UNDER TCF?

       BZ    NONTCF                             NO, GO ON

       L     R2,0(R1)                           MAYBE

       CLC   0(4,R2),=CL4'UMBR'                 CHECK FOR 'UMBR'

       BNE   NONTCF                             NO, GO ON

+  *** TCF PROCESSING ***

Starting a New Session
To start a new session under TCF, perform the following steps:

1. Check the following fields for data:
– UCE-INPUT-POINTER-02 typically points to syntax to be used to start a new session of your application. To

determine the data length, refer to UCE-INPUT-LENGTH-02.
– UCE-ENTITY-OCCURRENCE-02 contains an entity name to be used to start a new session of your application. To

determine the version number, refer to UCE-ENTITY-OCCUR-VER-02.
If either of these fields contains data, you should start a new session as specified by the passed data.

2. Check the UCE-NEXT-TASK-FLAG-02 field and perform processing as follows:
– If N (new) is specified, you should start a new session using the DBNAME and NODENAME fields from the UCE.
– If O (old) is specified, you should resume the previously suspended session as explained in Resuming a

Suspended Session.
3. Perform processing, as required.
4. When processing is complete, move 'P' (pseudoconverse) to UCE-CURR-TASK-FLAG-02 to indicate to TCF that a

pseudoconverse is to take place.
5. Issue a DC RETURN statement.

Resuming a Suspended Session
To resume a previously suspended session, perform the following steps:

1. Use the session descriptor (UCE-SESSION-DESCR-02) as the queue or scratch ID to retrieve the variable storage
needed to resume the session. If the storage area cannot be found, perform the following steps:
a. Move +4 to UCE-RETURN-CODE-02.
b. Issue a DC RETURN statement.
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This returns control to TCF and displays an error message on the TCF Error Message screen.
2. Perform processing, as required.
3. When processing is complete, move 'P' (pseudoconverse) to UCE-CURR-TASK-FLAG-02 to indicate to TCF that a

pseudoconverse is to take place.
4. Issue a DC RETURN statement.

Processing a Pseudoconverse
Contents

At the beginning of a pseudoconverse, you should check a user-defined map field for the following:

1. Does the TCF user want to suspend the session?
2. Does the TCF user want to quit the session?
3. Does the TCF user want to switch to another application that runs under TCF?

If none of the above is specified, you should perform processing, as required.

Suspend Processing

If the TCF user wants to suspend a session, perform the following steps:

1. Move the name of the session descriptor to UCE-SESSION-DESCR-02.
2. Save program variable storage as either a scratch or a queue record using the session descriptor as the scratch or

queue ID.
3. Move 'S' (suspend) to UCE-CURR-TASK-FLAG-02.
4. Issue a DC RETURN statement.

End Processing

If the TCF user wants to end a session, perform the following steps:

1. Move 'O' (off) to UCE-CURR-TASK-FLAG-02.
2. Issue a DC RETURN statement.

Switch Processing

If the TCF user issues any form of the SWITCH command, perform the following steps:

1. Move the name of the session descriptor to UCE-SESSION-DESCR-02.
2. Save program variable storage as either a scratch or a queue record using the site-standard session descriptor as the

scratch or queue ID.
3. Perform the following steps:
If no task code or product code is specified

, move spaces to UCE-NEXT-TASK-02.
If a task code or product code is specified

, move that code to UCE-NEXT-TASK-02.
If the TCF user specifies the NEW option of the SWITCH command, move 'N' (new) to UCE-NEXT-TASK-
FLAG-02; otherwise move 'O' (old) to UCE-NEXT-TASK-FLAG-02.

NOTE
If the TCF user specifies new, you may need to pass data to the switched-to task using either the UCE-
INPUT-POINTER-02 or UCE-ENTITY-OCCURRENCE-02 fields in the UCE or some other site-standard
convention.
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4. Issue a DC RETURN statement.

Displaying Error Messages
At times, you may want to intentionally abend your task by issuing a WRITE LOG statement with a given severity code. To
do this under a TCF, perform the following steps:

1. Move the message number to UCE-MSG-CODE-02.
2. Move -1 to UCE-RETURN-CODE-02.
3. Issue a GET STORAGE statement to acquire the storage that is to contain the message text.
4. Issue a WRITE LOG statement. Include the RETURN TEXT option and specify the previously acquired storage.
5. Move the address of the message text into UCE-MSG-TEXT-POINTER-02.

NOTE
COBOL programs can do this by calling an Assembler subroutine.

6. Issue a DC RETURN statement.
This returns control to TCF and displays the error message on the TCF Error Message screen.
 

Sample Application Under TCF
The program below performs processing that enables it to run under TCF.

This program checks TCF-related fields in the UCE and performs TCF processing before performing any application-
specific processing.

WORKING-STORAGE SECTION.

01  WS-START                    PIC X(10)  VALUE '*WS START*'.

01  USER-IDENT.

    05 USER-ID-FIRST-EIGHT      PIC X(8).

    05 USER-ID-REST             PIC X(24).

01  TASK-ID                     PIC X(8).

01  SESSION-DESC-WORK.

    05 SDW-1                    PIC X(8).

    05 SDW-2                    PIC X(8).

 01  TCF-REC.

     02  TCF-REC-COMMLINE        PIC X(7).

                             88  SUS-COMMAND VALUE 'SUS'

                                 'SUSP' 'SUSPE' 'SUSPEN'

                                 'SUSPEND'.

                             88  BYE-COMMAND VALUE 'BYE'

                                 'QUIT' 'QUI' 'END'.

                             88  SWITCH-COMMAND VALUE 'SWI'

                                 'SWIT' 'SWITC' 'SWITCH'.

     02  TCF-REC-QUIT            PIC X VALUE '_'.

     02  TCF-REC-SUSPEND         PIC X VALUE '_'.

     02  TCF-REC-SWITCH          PIC X VALUE '_'.

     02  TCF-REC-HELP            PIC X VALUE '_'.

     02  TCF-REC-SWI-TASK        PIC X(8).

     02  TCF-REC-OLDNEW          PIC X.

                             88  SWI-OLD VALUE 'O'.

                             88  SWI-NEW VALUE 'N'.
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 01  DATA-REC.

     02  DATA-REC-FIELD1         PIC X VALUE '_'.

     02  DATA-REC-FIELD2         PIC X VALUE '_'.

     02  DATA-REC-FIELD3         PIC X VALUE '_'.

     02  DATA-REC-FIELD4         PIC X VALUE '_'.

 01  WS-END                      PIC X(8)  VALUE '*WS END*'.

 LINKAGE SECTION.

 01  COPY IDMS UNIVERSAL-COMM-ELEMENT VERSION 2.

 01  UNIVERSAL-COMM-ELEMENT.

      03  UCE-IDENT-02           PIC XXXX.

      03  UCE-DBNAME-02          PIC X(8).

      03  UCE-NODE-NAME-02       PIC X(8).

      03  UCE-DICT-NAME-02       PIC X(8).

      03  UCE-DICT-NODE-02       PIC X(8).

      03  UCE-SCHEMA-NAME-02     PIC X(8).

      03  UCE-SCHEMA-VER-02      PIC 9999   USAGE COMP.

      03  UCE-SUBSCHEMA-NAME-02  PIC X(8).

      03  UCE-SUBSCHEMA-VER-02   PIC 9999    USAGE COMP.

      03  UCE-INPUT-POINTER-02   PIC S9(8)   USAGE COMP.

      03  UCE-INPUT-LENGTH-02    PIC S9(8)   USAGE COMP.

      03  UCE-OUTPUT-POINTER-02  PIC S9(8)   USAGE COMP.

      03  UCE-OUTPUT-LENGTH-02   PIC S9(8)   USAGE COMP.

      03  UCE-ENTITY-OCCURRENCE-02

                                 PIC X(32).

      03  UCE-ENTITY-OCCUR-VER-02

                                 PIC 9999    USAGE COMP.

      03  FILLER                 PIC XX.

      03  UCE-ACTION-CODE-02     PIC XXXX.

      03  UCE-RETURN-CODE-02     PIC S9(8)   USAGE COMP.

      03  UCE-MSG-CODE-02        PIC 9(7)    USAGE COMP-3.

      03  UCE-MSG-TEXT-POINTER-02

                                 PIC S9(8)   USAGE COMP.

      03  FILLER                 PIC X(32).

      03  UCE-SYS-INIT-TIME-02   PIC S9(8)   USAGE COMP.

      03  UCE-FROM-TASK-02       PIC X(8).

      03  UCE-ACTIVE-TASK-02     PIC X(8).

      03  UCE-NEXT-TASK-02       PIC X(8).

      03  UCE-ENTRY-TASK-02      PIC X(8).

      03  UCE-PT-LIST-POINTER-02 PIC S9(8)   USAGE COMP.

      03  UCE-NBR-TASKS-02       PIC S9999   USAGE COMP.

      03  UCE-NBR-SESSIONS-02    PIC S9999   USAGE COMP.

      03  UCE-QUEUE-ID-02        PIC S9(8)

                                 USAGE COMP.

      03  UCE-SESSION-DESCR-02   PIC X(16).

      03  UCE-CURR-TASK-FLAG-02  PIC X.

                             88  UCE-SUSPEND-02 VALUE 'S'.

                             88  UCE-END-02 VALUE 'O'.

                             88  UCE-CONVERSE-02 VALUE 'P'.

      03  UCE-NEXT-TASK-FLAG-02  PIC X.

                             88  UCE-NEW-02 VALUE 'N'.

                             88  UCE-RESUME-02 VALUE 'O'.

 PROCEDURE DIVISION USING UNIVERSAL-COMM-ELEMENT.
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 MAIN-LINE.

***                                     CHECK FOR TCF SESSION

     IF UCE-IDENT-02 NOT = 'UMBR'

        THEN GO TO C100-SESSION.

***                                     MOST LIKELY PSEUDO-CONV

     IF UCE-CONVERSE-02

        THEN GO TO A100-PSEUDOCONVERSE.

***                                     NOT PCONV, DATA SENT?

     IF UCE-INPUT-POINTER-02 NOT = 0 OR

        UCE-ENTITY-OCCURRENCE-02 NOT = SPACES

     THEN

        GO TO A100-START-WITH-DATA.

***                                     NEW SESSION SPECIFIED?

     IF UCE-NEW-02

        THEN GO TO A100-START-NEW-SESSION

***                                     ELSE DEFAULT TO OLD

     ELSE

        GO TO A100-START-OLD-SESSION.

 A100-PSEUDOCONVERSE.

     BIND MAP TCFMAP01.

     BIND MAP TCFMAP01 RECORD TCF-REC.

     BIND MAP TCFMAP01 RECORD DATA-REC.

     ACCEPT USER ID INTO USER-IDENT.

     ACCEPT TASK ID INTO TASK-ID.

***                               MENU OR COMMAND-LINE SUSPEND

     IF (TCF-REC-SUSPEND NOT = '_')

       OR SUS-COMMAND

     THEN

         MOVE USER-ID-FIRST-EIGHT TO SDW-1.

         MOVE TASK-ID             TO SDW-2.

         MOVE SESSION-DESC-WORK   TO UCE-SESSION-DESCR-02.

***                               USE SESS-DESCRIPTOR FOR QID

         PERFORM U100-SAVE-STORAGE

         MOVE 'S' TO UCE-CURR-TASK-FLAG-02

         DC RETURN.

***                               MENU OR COMMAND-LINE QUIT

     IF (TCF-REC-QUIT NOT = '_')

       OR BYE-COMMAND

     THEN

         MOVE 'O' TO UCE-CURR-TASK-FLAG-02

         DC RETURN.

***                               MENU OR COMMAND-LINE SWITCH

     IF (TCF-REC-SWI-TASK NOT = SPACES)

       OR SWITCH-COMMAND

     THEN

        PERFORM B100-SWITCH

     ELSE

        MOVE 'P' TO UCE-CURR-TASK-FLAG-02

        GO TO C100-SESSION.

*

 A100-START-WITH-DATA.

*** START SESSION USING THE DATA PASSED IN           ***
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*** UCE-INPUT-POINTER-02 OR UCE-ENTITY-OCCURRENCE-02 ***

*

 A100-START-NEW-SESSION.

*** START A NEW SESSION, MOVE 'P' ***

*** TO UCE-CURR-TASK-FLAG-02      ***

*

 A100-START-OLD-SESSION.

*** RESTART OLD SESSION, GET PREVIOUS VARIABLE ***

*** STORAGE FROM SCRATCH OR QUEUE AND MOVE 'P' ***

*** TO UCE-CURR-TASK-FLAG-02.                  ***

*** IF UCE-SESSION-DESCR-02 IS EMPTY, OR IF    ***

*** GET QUEUE/SCRATCH FAILS, MOVE +4 TO        ***

*** UCE-RETURN-CODE-02 AND ISSUE A DC RETURN   ***

*

     IF UCE-SESSION-DESCR-02 = SPACES

        MOVE +4 TO UCE-RETURN-CODE-02

        DC RETURN.

     GET QUEUE ID UCE-SESSION-DESCR-02

               FROM WS-START

               TO WS-END

               RETENTION 7

        ON ANY-ERROR-STATUS

           MOVE +4 TO UCE-RETURN-CODE-02

           DC RETURN.

     MOVE 'P' TO UCE-CURR-TASK-FLAG-02.

     GO TO C100-SESSION.

*

 B100-SWITCH.

     MOVE USER-ID-FIRST-EIGHT TO SDW-1.

     MOVE TASK-ID             TO SDW-2.

     MOVE SESSION-DESC-WORK   TO UCE-SESSION-DESCR-02.

*                                 USE SESS-DESCRIPTOR FOR QID

     PERFORM U100-SAVE-STORAGE.

     IF TCF-REC-SWI-TASK = SPACES

        THEN MOVE SPACES TO UCE-NEXT-TASK-02

             DC RETURN.

     MOVE TCF-REC-SWI-TASK TO UCE-NEXT-TASK-02.

     IF SWI-NEW THEN

        MOVE 'N' TO UCE-NEXT-TASK-FLAG-02

     ELSE

        MOVE 'O' TO UCE-NEXT-TASK-FLAG-02.

     DC RETURN.

*

 C100-SESSION.

*** PROGRAM PROCESSING ***

*

 U100-SAVE-STORAGE.

*** SAVE WORKING STORAGE FROM WS-START TO WS-END ***

*** IN THIS EXAMPLE, ITS A QUEUE RECORD          ***

     PUT QUEUE ID UCE-SESSION-DESCR-02

               FROM WS-START

               TO WS-END

               RETENTION 7.
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 IDMS-ABORT.

 IDMS-ABORT-EXIT.

     EXIT.

     COPY IDMS IDMS-STATUS.

Services Batch Interface
Batch programs that require IDMS 10.2 services only can use the optional 10.2 services batch interface to access a later
release.

Since only 10.2 features are available through this interface, later release features such as SYSIDMS parameters and
SQL access are not supported through this interface.

This section describes the requirements for using the 10.2 services batch interface.

IDMS Installation

The 10.2 services batch interface requires two load modules supplied by the IDMS installation process:

• IDML
• B102STUB

Usage

Before you can make use of the interface, z/OS users must copy the B102STUB load module from the appropriate
release level CAGJLOAD load library into a load library which will be included in their run-time STEPLIB concatenation
and rename the module to IDMSB102.

z/VSE users need to copy the B102STUB.PHASE from their installed IDMS sub-library into a sub-library which will be
included in their run-time LIBDEF concatenation, and then rename the module to IDMSB102.PHASE.

To use the 10.2 services batch interface, the following conditions must be met:

• The z/OS batch job JCL includes a STEPLIB that contains IDMSB102
• The z/VSE batch job JCL includes a LIBDEF concatenation which contains the IDMSB102 PHASE.
• The batch program is linked with either IDMS (Release 10.2) or IDML
• If the batch program has been relinked with a later version of the IDMS module, it must be relinked with either the 10.2

IDMS module or the IDML module

NOTE
A link with IDMSINTB is supported for upward compatibility but is neither required nor recommended for
using the 10.2 batch services interface.

• DBNAME must be specified. Since SYSIDMS parameters are not supported through this interface, you can do one of
the following:
– Modify the BIND RUN-UNIT statements in the program to specify the DBNAME parameter; for example:

 BIND RUN-UNIT DBNAME EMPDEMO.

 

– Update the DBTABLE within the central version to utilize subschema mapping and default dbname parameters; for
example:
 DBNAME *DEFAULT

   SUBSCHEMA EMPSS?? MAPS TO EMPSS?? USING DBNAME EMPDEMO;

 

For more information about updating the DBTABLE, see the "Administrating IDMS Database" in the IDMS
documentation.

Batch Execution Considerations
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Be aware of these considerations when preparing a program to use one of the batch interfaces:

• If the batch program is linked with either IDMS (Release 10.2) or IDML, and IDMSB102 is in a batch program JCL
STEPLIB (z/OS) or LIBDEF (z/VSE), the 10.2 services batch interface is always used.

• If the batch program is linked with any later version of the IDMS module, the 10.2 services batch interface will never be
used, even if IDMSB102 is in a batch program JCL STEPLIB (z/OS) or LIBDEF (z/VSE).

• To use a later version of the batch interface with an existing 10.2 program, be sure that IDMSB102 is not in a batch
program JCL STEPLIB (z/OS) or LIBDEF (z/VSE).

• If the COBOL program has been compiled with the DYNAM option, you must rename the IDML module to IDMS and
place it in a separate library. This library must be the first library after the STEPLIB concatenation.

• If signon security is in effect, a valid user ID must be provided for the batch user exit BTCIDXIT, which allows
specification of the user ID to be checked by security. A sample BTCIDXIT may be found in the distribution source
library.

• If the batch program is linked with either IDMS (Release 10.2) or IDML, then IDMSIN01 functions are not supported
and the new items of the delivered IDMS-STATUS routine (dbkey, page group and dbkey format) are not displayed.

Programming IDMS SQL
The topics in this section are for IDMS users responsible for designing and developing application programs using
embedded SQL. It documents aspects of IDMS that are specific to application programming with SQL, including pre-
compiler options and data type conversions between the database and the program language. These topics are for a user
with application programming experience and a working knowledge of SQL. Users should also be familiar with concepts of
IDMS.

How Examples are Presented

All program examples are in COBOL, unless otherwise indicated.

Most examples of access to an SQL-defined database refer to a test database of employee information that is supplied as
part of IDMS installation. The term IDMS refers to any one of the following components:

• IDMS/DB—The database management system
• IDMS/DC—The data communications system and proprietary teleprocessing monitor
• IDMS UCF—The universal communications facility for accessing IDMS database and data communications services

through another teleprocessing monitor, such as CICS
• IDMS DDS—The distributed database system

The actual product names are used for IDMS/DB, IDMS/DC, IDMS UCF, DC/UCF, and IDMS DDS to identify the specific
IDMS component only when it is important to your understanding of the product.

Accessing Data Using SQL
You embed SQL statements in an application program to access the database. SQL allows you to access the database
without reference to its physical characteristics.  You can use SQL to access both SQL-defined and network-defined
databases.

SQL Database Access

A database defined with SQL DDL includes constraints that govern data manipulation.  The DBMS enforces constraints at
runtime.

Tables and Views

Data accessed through SQL is perceived as tables made up of rows and columns. A table is a base table.
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An application program accesses an SQL-defined database by issuing SQL statements that refer to one or more base
tables, or to a predefined view of one or more base tables.

Schema and Area

A schema is a named collection of tables and views. The rows of a table are stored in the area that is specified in the
CREATE TABLE statement or, if not specified, in the default area for the schema.

Concurrent access to data can be controlled at the area level and the table row level.

SELECT Statement

A SELECT statement requests the DBMS to retrieve data. The table of values returned to the program on a select is a
result table. Typically, a result table is a subset of the row and column values in one or more base tables.

Cursor

A cursor is an SQL programming construct that is used to process data in a result table. The cursor defines the result
table, and the program can retrieve each row of the result table one at a time with a FETCH statement.

The cursor row whose values are available to the program represents the cursor position. Each FETCH statement
advances the cursor position to the next row of the result table.

Updateable Cursor

If the cursor definition meets certain requirements, it is an updateable cursor. The program can update or delete the row
on which an updateable cursor is positioned, (that is, the row most recently fetched).

INSERT, UPDATE, and DELETE

The SQL statement to add a row to a table is INSERT and to delete a row is DELETE. The statement to modify one or
more column values in a row is UPDATE.

Host Variables

A host variable is a program variable that is referenced in an SQL statement. Host variables are used to receive data
retrieved from the database and to supply data to be added to the database.

Local Variables

A local variable of an SQL routine is a program variable declared in a compound statement of an SQL routine. Local
variables can be used to receive data retrieved from the database and to supply data to be added to the database.

Routine Parameter

A routine parameter of an SQL routine is a program variable declared in the parameter definition of an SQL routine.
Routine parameters provide for the mechanism of passing data between an SQL routine and its invoker, but they can also
be used to receive data retrieved from the database and to supply data to be added to the database.

CALL

The CALL procedure is the SQL statement that invokes an external procedure's program or an SQL procedure using a
remote procedure paradigm. Input values are passed from IDMS to the program or SQL procedure. The output values
are returned into the host variables of the program or into the local variables or routine parameters of the SQL procedure
specified in the procedure reference.

Bulk Processing

Bulk processing is an IDMS extension to the SQL standard that allows the program to select, fetch, or insert a group of
rows using a host variable array.

Temporary Table

An application program can create a temporary table, populate it, and manipulate the data in it. A temporary table exists
only for the duration of the SQL transaction in which it is created.
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Prepared Statement

A program can prepare, or compile, certain SQL statements at runtime. This allows the program to execute an SQL
statement that is not known until runtime.

Integrity Constraints

Integrity rules are enforced by the DBMS using constraints that are specified as part of the database definition.

Unique Constraint

A unique constraint requires that each row of a table be unique with respect to the value of a column or combination of
columns. A unique constraint is defined when an index or CALC key is defined with the UNIQUE parameter.

It is possible to define any number of unique constraints on a table.

Primary Key

The primary key is a column or combination of columns for which a unique constraint has been defined and which has
been defined as not null. Consequently, the primary key uniquely identifies each row and prevents duplicate rows from
being stored. For example, in the DEPARTMENT table of the demonstration database, DEPT_ID is the primary key.

A table usually has one and only one primary key.

Referential Constraint

A referential constraint is a relationship between two tables. A referential constraint identifies a foreign key in one of the
tables, the referencing table. A foreign key is a column or combination of columns whose value must exist as the value of
the primary key in a row of the related table, the referenced table.

When a referential constraint has been created, a row cannot be stored in the referencing table unless its foreign key
value already exists as a primary key in the referenced table. Conversely, a row in the referenced table cannot be deleted
or have its primary key value altered if the primary key value exists as a foreign key in the referencing table. This assures
referential integrity between the tables.

Referential Constraint Illustration

The following example identifies two referential constraints between the DEPARTMENT table and the EMPLOYEE table:

1. A value cannot be stored in the DEPT_ID column of the EMPLOYEE table unless the value exists in the DEPT_ID
column of the DEPARTMENT table

2. A value cannot be stored in the DEPT_HEAD_ID column of the DEPARTMENT table unless the value exists in the
EMP_ID column of the EMPLOYEE table

 DEPARTMENT table

    ┌───────────┬─────────────────────────────┬─────────────┬──────────────┐

    │DEPT_ID    │DEPT_NAME                    │DIV_CODE     │DEPT_HEAD_ID  │

    ├───────────┼─────────────────────────────┼─────────────┼──────────────┤

    │       3510│APPRAISAL - USED CARS        │D02          │          3082│

    │       4500│HUMAN RESOURCES              │D09          │          3222│

    │       2210│SALES - NEW CARS             │D04          │          2010│

    │       5000│CORPORATE ACCOUNTING         │D09          │          2466│

    │       3520│APPRAISAL NEW CARS           │D04          │          3769│

    │       4600│MAINTENANCE                  │D06          │          2096│

    │       4200│LEASING - NEW CARS           │D04          │          1003│

    │       5100│BILLING                      │D06          │          2598│

    │       6000│LEGAL                        │D09          │          1003│

    │       1100│PURCHASING - USED CARS       │D02          │          2246│ ──┐

    │       3530│APPRAISAL ─ SERVICE          │D06          │          2209│   │
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    │       5200│CORPORATE MARKETING          │D09          │          2894│   │

┌───┼─────► 1110│PURCHASING - NEW CARS        │D04          │          1765│   │

│   │       3000│CUSTOMER SERVICE             │D09          │          4321│   │

│   │       6200│CORPORATE ADMINISTRATION     │D09          │          2461│   │

│   │       2200│SALES - USED CARS            │D02          │          2180│   │

│   │       1120│PURCHASING - SERVICE         │D06          │          2004│   │

│   │       4900│MIS                          │D09          │          2466│   │

│   └───────────┴─────────────────────────────┴─────────────┴──────────────┘   │

│                                                                              │

│ EMPLOYEE (DEPT_ID)                                                           │

│ references DEPARTMENT (DEPT_ID)                                              │

│                                                                              │

│                                                                              │

│          EMPLOYEE table                                                      │

│                                                                              │

│          ┌───────────┬────────────────────┬───────────┐     DEPARTMENT       │

│          │DEPT_ID    │EMP_LNAME           │EMP_ID     │     (DEPT_HEAD_ID)   │

│          ├───────────┼────────────────────┼───────────┤                      │

│          │       1100│FORDMAN             │       5008│     EMPLOYEE         │

│          │       1100│HALLORAN            │       4703│     (EMP_ID)         │

│          │       1100│HAMEL               │       2246│ ◄────────────────────┘

└──────────┼─────  1110│ALEXANDER           │       1765│

           │       1110│WIDMAN              │       2106│

           │       1120│JOHNSON             │       2004│

           │       1120│JOHNSON             │       3294│

           │       1120│UMIDY               │       2898│

           │       1120│WHITE               │       3338│

           │       2200│ALBERTINI           │       2180│

           │        .  │  .                 │        .  │

           │        .  │  .                 │        .  │

           │        .  │  .                 │        .  │

           └───────────┴────────────────────┴───────────┘

Domain Constraint

A domain constraint restricts column values and is part of the table definition. The types of domain constraint are:

Data type
-- Restricts column values to the data type of the column (for example, INTEGER restricts column values to the
set of integers)

Check constraint
-- Restricts column values to a range of values that satisfies a search condition

Not null constraint
-- Requires that each column of a row contain an actual value and not the absence of a value

Constraint Violation

If the DBMS detects a constraint violation when processing an SQL statement, it returns an error.

Network-defined Database Access

IDMS provides the ability to use SQL to access a network-defined database. The SQL statements used to access this
database are the same as those used to access a database that is defined with SQL DDL. Programming considerations,
such as session management and concurrency control are also the same.

 265



 Programming

NOTE

For more information on accessing network-defined databases using SQL, see the topic "Accessing Network-
Defined Databases" in the IDMS Reference documentation.

SQL Application Development
Given the design of the database and the application, and the description of the data, you take these steps to develop an
SQL application in the IDMS environment:

1. Design the application
2. Model the database access using SQL submitted through the command facility
3. Write the application
4. Create executable modules
5. Execute the application
6. Test and debug the application

This article describes the following information:

Writing the Application

Program Language

In the program language, you write everything that the application program requires except database access and the
structures that are needed to handle database access. Embedding SQL in the program does not affect any rules that
apply to using the program language.

Embedded SQL

Within the application program, you can embed SQL statements to:

• Access the database
• Access the dictionary
• Define the structures that are needed to transfer data between the program and the DBMS
• Manage SQL sessions and transactions

NOTE
For more information about the complete syntax for all IDMS SQL statements, see "Statements" in the IDMS
Reference documentation.

Creating Executable Modules

Because the application program contains an embedded sub-language, you precompile the program to create a module
of the SQL statements (an RCM) that is separate from program source. You also create an access module that contains
an optimized access strategy for the SQL statements in one or more RCMs.

Precompiling the Program

The pre-compiler converts embedded SQL statements to internal form and stores them in a module that is called an RCM.
It replaces embedded SQL in the source module with calls to the DBMS. These calls, unlike the SQL statements they
replace, are intelligible to the language compiler.

The pre-compiler checks the syntax of the embedded SQL. If there are syntax errors, it issues an error report instead of
storing the RCM.

Compiling the Program

After the program precompiles successfully, you compile and link the modified source program to create an executable
program load module.
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Creating an Access Module

The load module that is executed when the program requests database access is the access module. You must create the
access module before executing the program.

An access module is built using one or more RCMs. Each RCM represents the SQL statements from a single source
program or ADS dialog.

When you create an access module, the optimizer performs these functions on each SQL statement from each RCM that
you include in the access module:

• Validates table and column references in the statement against the dictionary
• Selects the most efficient database access strategy for the statement

What Information the Optimizer Uses

To develop an optimized access strategy for an SQL statement, the optimizer considers:

• The type of statement
• The selection criteria
• The physical structure of the database as defined in the dictionary
• Statistics that are stored in the dictionary as a result of running the UPDATE STATISTICS utility

Summary of Program Preparation

The following steps make the application executable:

1. Pre-compile the programs.
2. Compile and link the programs.
3. Create the access module.

For more information about how you take these steps, see Preparing and Executing the Program.

The next flowchart shows the result of each step in the process:
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Executing the Application

SQL Statement Processing

When the program executes at runtime, the program load module and access module are loaded as necessary. The
access module is loaded the first time that the program calls the DBMS to access data in the database.

The DBMS attempts to validate the definition of a table to be accessed. It verifies that the table definition is not changed
since the access module was created. If validation fails, the DBMS automatically recreates the access module if you have
defined the access module to allow this.

Concurrency Control

When the application executes in a multiuser processing environment, the DBMS controls concurrent access to the same
set of data by setting retrieval or update locks. The DBMS determines the type, level, and duration of the lock from the
activities and the isolation level of the database transaction.

The IDMS defaults for locking favor the greatest possible concurrency that can be maintained while guaranteeing the
integrity of the data. You can change the system defaults for locking by specifying a different isolation level or a different
ready mode for an accessed area.

NOTE
For more information about specifying isolation level and ready mode, see Concurrency Control and Isolation
Levels.

Execution Environments

IDMS application programs can execute in the DC/UCF region, a batch region, or other region such as a CICS region.
Except for a local mode job, all processing of SQL statements occurs under the central version, the DC system
component that manages multiuser, concurrent access to the database.

Local mode is a single-user batch processing environment that manages access to areas of the database independent
of the central version. It is typically used for retrieval-only batch jobs and large-volume update applications that tend to
monopolize an area of the database.

The central version performs automatic recovery for programs that end abnormally. No automatic recovery is performed
for a local mode program.

Testing and Debugging the Application

Testing SQL Access

You can use the IDMS Command Facility to test SQL statements online and to verify conditions of the database. When
you successfully test a statement, you can save it in the dictionary.

NOTE
For more information about using the Command Facility, see Command Facility.

Debugging Embedded SQL

Besides using IDMS debugging tools for the host language program, you can debug embedded SQL by the following
methods:

• Displaying values in fields of SQL Communication Areas (SQLCAs), where the DBMS returns information about the
executing program and about SQL statement execution. For more information about displaying SQLCA fields, see SQL
Status Checking and Error Handling.

• Requesting a trace of all SQL commands issued from a batch application. For more information about the SQL trace
facility, see Debugging the Application.

• Issuing GET DIAGNOSTICS SQL statements to request diagnostic information from the DBMS about the last executed
SQL statement. For more information about the GET DIAGNOSTICS statement, see "GET DIAGNOSTICS" in the
IDMS Reference documentation.
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Writing an SQL Program

Accessing One or More Databases with SQL
Databases can be accessed with SQL using any of the following methods:

Host variables
Variables that can be referenced in SQL statements in application programs

Local variables and routine parameters
Variables that can be referenced in SQL statements in SQL routines

SQL transaction
A database transaction initiated by an SQL statement

SQL session
A connection to a dictionary that enables SQL access to a database

SQL Communications Areas
Data structures the program uses to check the status of SQL statement execution

Host Variables in an SQL Statement
A host variable is a program variable that is referenced in an SQL statement. It is the only kind of variable that you can
use in an SQL statement embedded in application programs.

Host variables are necessary for the program to receive data from the database and in most cases for the program to
modify data in the database.

 How Host Variables Are Used 

Host variables are used to:

• Receive column values specified in a SELECT or FETCH statement
• Supply column values specified in an UPDATE statement, INSERT statement, or other statements containing a search

condition
• Supply information for dynamically executed statements. For more information, see Section8, Using Dynamic SQL.

 Host Variable Example 

In this example, DEPT-ID, EMP-LNAME, and EMP-ID are host variables. DEPT-ID and EMP-LNAME receive column
values and EMP-ID supplies a column value used in the search condition of the statement:

EXEC SQL

  SELECT DEPT_ID,

         EMP_LNAME

    INTO :DEPT-ID,

         :EMP-LNAME

    FROM EMPLOYEE

    WHERE EMP_ID = :EMP-ID

END-EXEC.

 Indicator Variable 

An indicator variable is a host variable used to manipulate null values.

IDMS sets an indicator variable to -1 if the column value in the associated host variable is null.

 270



 Programming

An indicator variable should be defined for each column accessed by the program that could contain a null value. If the
program retrieves a null value from a column that has no indicator variable, IDMS returns an error.

In a host variable array for use in bulk processing, the data type of an indicator variable must be declared with a usage
SQLIND.

 Null Value 

A null value is the absence of a value and is not the same as spaces or numeric zeros, which are actual values. In
an SQL-defined database, a column, regardless of data type, can contain a null value unless the column definition
specifically disallows them.

The following topics are discussed on this page:

  

SQL Declare Sections

In SQL Standard, you define host variables within an SQL declare section. You begin and end an SQL declare section
with these statements:

EXEC SQL

  BEGIN DECLARE SECTION

END-EXEC.

 .

 .

 .

EXEC SQL

  END DECLARE SECTION

END-EXEC.

An IDMS extension of the SQL standard allows you to continue an SQL declaration section statement on the following line
after any keyword.

 What You Can Do 

You can include any number of host variable declarations in an SQL declare section. You can include any number of SQL
declare sections in a single application program.

 Host Variable Declaration Example 

In this example, the SQL declare section defines host variables, including one indicator variable, using standard COBOL
data declarations.

WORKING-STORAGE SECTION.

 .

 .

 .

 EXEC SQL BEGIN DECLARE SECTION END-EXEC.

   01  EMP-ID           PIC S9(8)     USAGE COMP.

   01  EMP-LNAME        PIC X(20).

   01  SALARY-AMOUNT    PIC S9(6)V(2) USAGE COMP-3.

   01  PROMO-DATE       PIC X(10).

   01  PROMO-DATE-I     PIC S9(4)     USAGE COMP.

 EXEC SQL END DECLARE SECTION END-EXEC.
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INCLUDE TABLE Directive

 INCLUDE TABLE Statement 

You can use the INCLUDE TABLE statement, an IDMS extension of the SQL standard, to define a host language data
structure for table columns. INCLUDE TABLE is a precompiler directive that defines host variables for all columns of a
table, view, table procedure, procedure or function, or for a subset of columns that you specify in the statement.

If INCLUDE TABLE falls within the scope of an SQL declare section, embedded SQL statements can reference the
variables defined by the precompiler as host variables.

 Statement Example 

The following INCLUDE statement directs the precompiler to define host variables for the DIVISION table, which has
columns DIV_CODE, DIV_NAME, and DIV_HEAD_ID:

WORKING-STORAGE SECTION.

 .

 .

 .

EXEC SQL

   INCLUDE TABLE DIVISION

END-EXEC.

 Structure Example 

When the precompiler processes the INCLUDE TABLE statement in the prior example, it defines this structure:

*EXEC SQL

*   INCLUDE TABLE DIVISION

*END-EXEC.

 01   DIVISION.

         03   DIV-CODE               PIC X(3).

         03   DIV-HEAD-ID            PIC S9(4) COMP.

         03   DIV-HEAD-ID-I          COMP PIC S9(8).

*                                    SQLIND.

         03   DIV-NAME.

               49   DIV-NAME-LEN     PIC S9(4) COMP.

               49   DIV-NAME-TEXT    PIC X(40).

 INCLUDE Statement Options 

You can use options on the INCLUDE statement to perform the following:

• Override the default element level
• Direct the precompiler not to group elements under a structure
• Specify the columns to be included
• Specify names for the generated record and element definitions
• Specify a prefix or suffix for an element name
• Direct the precompiler to generate a multiply-occurring array

NOTE
 For more information on INCLUDE statement syntax and options, see the IDMS Reference Guide.
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 Including an Array 

You can use the INCLUDE statement to generate a host variable array by specifying the NUMBER OF ROWS parameter.
A host variable array is used in bulk processing.

NOTE
 For more information on bulk processing, see Bulk Processing.

 Host Variable Array Structure 

When the precompiler generates a host variable array, it creates a structure using three levels. In the next example, a
structure has been generated by an INCLUDE TABLE statement with NUMBER OF ROWS = 100:

DIVISION.

    02   DIVISION-BULK OCCURS 100 TIMES.

         03   DIV-CODE               PIC X(3).

         03   DIV-HEAD-ID            PIC S9(4) COMP.

         03   DIV-HEAD-ID-I          COMP PIC S9(8).

*                                    SQLIND.

         03   DIV-NAME.

               49   DIV-NAME-LEN     PIC S9(4) COMP.

               49   DIV-NAME-TEXT    PIC X(40).

 Usefulness of INCLUDE TABLE 

The INCLUDE TABLE statement is a programming tool. It assures that host variable definitions correspond to current
table column definitions in the dictionary: the data types are equivalent, and indicator variables are declared for all
columns that allow null values.

 When Not to Use INCLUDE TABLE 

Using INCLUDE TABLE is not appropriate if:

• The program must conform to the SQL standard
• The host variable declaration is for temporary table columns

Referring to Host Variables

 Reference Requirements 

These syntax requirements apply when you refer to a host variable in an embedded SQL statement:

• To refer to any host variable in an embedded SQL statement, prefix the host variable name with a colon (:)
• To associate an indicator variable with a host variable, place the reference to the indicator variable after the host

variable, with no comma or other separator character

NOTE
 You can use the optional keyword INDICATOR as a separator.

 Reference Example 

In the following example, information from the BENEFITS table is selected for a given employee ID value, which the
program has assigned to the host variable EMP-ID. BENEFITS table information is retrieved into host variables VAC-
TAKEN and SICK-TAKEN. VAC-TAKEN-I and SICK-TAKEN-I are indicator variables.

EXEC SQL

   SELECT VAC_TAKEN,
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          SICK_TAKEN

     INTO :VAC-TAKEN INDICATOR :VAC-TAKEN-I,

          :SICK-TAKEN INDICATOR :SICK-TAKEN-I

     FROM BENEFITS

     WHERE EMP_ID = :EMP-ID

END-EXEC.

Local Variables and Routine Parameters
Local variables and routine parameters are program variables of SQL routines. These variables can be used as any
program variable and are necessary for the SQL routine to receive data from the database and to modify data in the
database. In addition to their role as program variables, routine parameters are mainly used to pass input values from and
output values to the invoker of the SQL routine.

Local variables are defined in the DECLARE statement of a compound SQL statement. Routine parameters are defined in
the parameter-definition clause of the CREATE PROCEDURE or CREATE FUNCTION statements.

How Local Variables and Routine Parameters Are Used

Local variables and routine parameters are used as follows:

• Receive column values specified in a SELECT or FETCH statement
• Supply column values specified in an UPDATE statement, INSERT statement, or other statements containing a search

condition
• Supply information for dynamically executed statements

Local Variable Example

In the following example, DEPT_ID, EMP_LNAME, and EMP_ID are local variables defined in a compound statement with
label MAIN_BLOCK. DEPT_ID and EMP_LNAME receive column values and EMP_ID supplies a column value used in
the search condition of the statement:

SELECT EMPLOYEE.DEPT_ID, EMPLOYEE.EMP_LNAME INTO MAIN_BLOCK.DEPT_ID,

MAIN_BLOCK.EMP_LNAME

 FROM EMPLOYEE

WHERE EMPLOYEE.EMP_ID = MAIN_BLOCK.EMP_ID;

Null Value

A null value is the absence of a value and is not the same as spaces or numeric zeros which are actual values. Local
variables and routine parameters are always nullable. However, as these are SQL variables, null support is built-in and
null indicators must not be used.

NOTE
For more information, see Null Values.

SQL Sessions

An SQL session is a logical connection between the executing application and the DBMS. It begins when the application
connects to a dictionary and ends when the application disconnects from the dictionary. The dictionary contains the
definition of the data accessed using SQL.
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Beginning and Ending an SQL Session

Beginning an SQL Session

An SQL session begins when the program submits its first SQL statement. If that statement is a CONNECT, the session is
connected to the dictionary specified by the statement and the session is said to be explicitly connected.

If the first statement is not a CONNECT, the session is automatically connected to a default dictionary.

Session Hierarchy

A hierarchy of database sessions occurs when an SQL invoked routine (an SQL procedure, table procedure, or function)
starts its own session to access the database.

A database session that is started by a program executing as part of an SQL invoked routine is is a subordinate session
since it is under the control of the SQL session within which the routine was invoked. The controlling session is referred to
as the subordinate session's encompassing session. A top-level session is one that has no encompassing session.

     ┌──────────────┐

     │ Top-level/   │  Application issues:

     │ Encompassing │    -- CONNECT...

     │  Session     │    -- CALL "PROCA"

     │              │

     └──────────────┘

            │

            │

            │

     ┌──────────────┐

     │ Encompassing │  PROCA issues

     │     and      │    -- CONNECT...

     │ Subordinate  │    -- Invokes function FUNCB

     │   Session    │

     └──────────────┘

            │

            │

            │

     ┌──────────────┐

     │              │  FUNCB issues

     │ Subordinate  │    -- BIND RUNUNIT...

     │   Session    │

     │              │

     └──────────────┘

Default Dictionary

When establishing an automatically connected SQL session, IDMS connects the session to a default dictionary.

The default dictionary for a top-level session is established by:

• SYSIDMS DICTNAME parameter for a batch application
• Value of the DICTNAME attribute for the user session, as set by one of the following:
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– User profile
– System profile
– Default dictionary defined by the DBNAME table
– DCUF SET DICTNAME system task
– Call to IDMSIN01 to set the DICTNAME attribute

NOTE
For more information on SYSIDMS parameters and calling IDMSIN01, see Using Common Facilities.

The default dictionary for a subordinate session is determined by the initiating routine definition's DEFAULT DATABASE
parameter.

• If DEFAULT DATABASE CURRENT was specified, the default dictionary is the dictionary to which the encompassing
SQL session is connected.

• If DEFAULT DATABASE NULL was specified (or defaulted), the default dictionary is determined in the same way as for
a top-level session.

NOTE
For more information on the DEFAULT DATABASE parameter of the CREATE PROCEDURE, CREATE TABLE
PROCEDURE or CREATE FUNCTION statements, see the IDMS Reference documentation.

SQL Statements that End a Session

If the SQL session began automatically (that is, no CONNECT statement was issued), it ends when the program issues
one of these statements:

• COMMIT
• ROLLBACK
• COMMIT RELEASE
• ROLLBACK RELEASE
• RELEASE

If a CONNECT statement was executed to start the session, it ends when the program issues one of these statements:

• COMMIT RELEASE
• ROLLBACK RELEASE
• RELEASE

If an encompassing session ends, all of its subordinate sessions end also.

Automatic Session Termination

If a batch application program terminates execution by returning control to the operating system, SQL sessions still in
progress are terminated automatically as if the application had issued a ROLLBACK RELEASE statement.

If a program returns control to a teleprocessing system or issues certain teleprocessing statements, such as FINISH
TASK, SQL sessions still in progress may or may not be terminated depending on the event or statement issued and
whether the session is suspended.

NOTE
For more information on the effect of teleprocessing statements on SQL sessions, see Effect of Teleprocessing
Statements and Events.
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Database Transactions - IDMS SQL
A database transaction is a unit of recovery representing work done by one or more database sessions. All access
to IDMS data from within an SQL session is done under the control of a database transaction. Transactions can be
associated with one or more database sessions. A transaction can be associated with more than one session only if a
session is eligible to share its transaction with other sessions. Transactions started by sessions that are not eligible to
share their transaction are called nonshareable transactions.

Managing Nonshareable Transactions

Beginning a Transaction

A nonshareable transaction is started when the program submits an SQL statement that results in access to either user
data or a dictionary, unless the session is already associated with a transaction.

Transaction Hierarchy

Just as sessions can be related in a hierarchical way, their associated transactions can also be related hierarchically. If a
session is subordinate to another session, its transaction is subordinate to the encompassing session's transaction. For
more information on session hierarchies, see Beginning and Ending an SQL Session.

When a transaction is committed or rolled back, all of its direct and indirect subordinates are also committed or rolled
back.

Ending a Transaction

If a session's transaction is not shareable, it ends when:

• A COMMIT statement is executed.
• A ROLLBACK statement is executed.
• The SQL session is terminated.

When a transaction ends, all open cursors are closed, all temporary tables are dropped, and all prepared statements are
dropped.

Committing Changes

Changes made through an SQL session are committed when an SQL COMMIT statement is executed or when a
teleprocessing statement is executed that results in the committing of database updates. If changes are not committed in
one of these ways, updates made through an SQL session are backed out, either as the result of an explicit ROLLBACK
request or automatically as the result of a teleprocessing statement or event.

NOTE
For more information on the effect of teleprocessing statements on database transactions, see Effect of
Teleprocessing Statements and Events.

Transaction sharing impacts the committing of database changes.

NOTE
For more information on the impact that sharing database transactions has on committing changes, see Sharing
Transactions Among Sessions.

Preserving Session State after a Commit

Normally when a transaction is committed, the state of the session is reset: cursors are closed, prepared statements
are deleted and temporary tables are dropped. However, an IDMS extension to the SQL standard allows you to commit
updates but preserve the session state as it was prior to the commit. This extension is the CONTINUE parameter of the
COMMIT statement:
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   EXEC SQL

      COMMIT CONTINUE

   END-EXEC.

The CONTINUE parameter limits the effect of a COMMIT to committing updates and downgrading or releasing update
locks held for the transaction.

Sharing Transactions Among Sessions

Sharing a Transaction

A transaction can be shared by multiple database sessions, both SQL sessions and non-SQL sessions (rununits). By
sharing a transaction, sessions will not deadlock among themselves even if they access and update the same data.

Enabling Transaction Sharing

An SQL session is eligible to share its transaction if transaction sharing is in effect when the database session is started.

Transaction sharing is in effect for a top-level session if:

• TRANSACTION_SHARING=ON is specified in the SYSIDMS file for a batch application.

NOTE
For more information on SYSIDMS parameters, see SYSIDMS Parameter Descriptions.

• IDMSCINT or CICSOPT parameter specified TXNSHR=ON for CICS applications.

NOTE
For more information on IDMSCINT and CICSOPT parameters, see Administrating IDMS System
Operations.

• Transaction sharing has been enabled for the executing DC/UCF task by means of a SYSGEN or DCMT command.
• Transaction sharing has been enabled though a call to IDMSIN01.

For subordinate sessions, transaction sharing is controlled through the TRANSACTION SHARING parameter of the SQL
invoked routine's definition unless overridden by a call to IDMSIN01 from within the routine.

• If TRANSACTION SHARING ON is specified, transaction sharing is enabled for all sessions started by the routine.
• If TRANSACTION SHARING OFF is specified, transaction sharing is disabled for all sessions started by the routine.
• If TRANSACTION SHARING DEFAULT is specified (or defaulted), the transaction sharing state that was in effect

before the routine was called applies to all sessions started by the routine.

NOTE
For more information on the TRANSACTION SHARING parameter of the CREATE PROCEDURE, CREATE
TABLE PROCEDURE or CREATE FUNCTION statements, see Statements.

Whether transaction sharing is enabled for a remote SQL session is determined by the attribute in effect in the IDMS
environment in which the session-initiating statement is issued. (A remote session is one that is connected to a dictionary
residing on a central version different from where the application is executing.)

Regardless of how transaction sharing is enabled, if it is in effect at the time a database session is started, then that
database session is eligible to share its transaction with other database sessions started by the same task or user
session. The following rules determine whether two sessions will share a transaction.

• A top-level database session will share its transaction with another top-level session if they are both eligible for
transaction sharing.
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• A subordinate database session that is eligible for transaction sharing will share its encompassing session's
transaction even if the encompassing session is not eligible to share its transaction.

Application Programming Considerations

Transaction sharing affects applications in the following ways:
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• An update made through a database session may impact other database sessions sharing the same transaction.
• A rollback issued within one database session affects all sessions that share the same transaction.
• A commit issued by a database session whose transaction is shared has no affect on the transaction unless all other

sharing sessions have also been committed.

Inter-session Conflicts

Database sessions that share a transaction can impact each other in ways that would not be possible without transaction
sharing since locking would prevent such interactions. For example, a record can be deleted by one database session
while it is current of another database session that is sharing the same transaction. This can result in new and possibly
unexpected error conditions. If a database session's currency is impacted by an update made through another database
session, that currency is invalidated. If a subsequent DML request, such as a FETCH from a cursor, relies on that
invalidated currency, an error is returned.

• For SQL, the application receives an SQLCODE of -4 (statement failure) and an SQLRSN of 1087 (conflicting activity
within a shared transaction).

• For navigational DML, an error status of xx03 is returned to the application.

Before enabling transaction sharing for an application, you should ensure that affected programs handle these errors
appropriately.

Effect of Rollback Requests

If multiple database sessions share a transaction and one of those sessions issues a rollback request, all changes made
within the transaction are immediately rolled out. Other sessions sharing the transaction must issue their own rollback
requests before issuing any other DML requests. Issuing another DML request instead of a rollback will result in an error:

• For SQL, the application receives an SQLCODE of -5 (transaction failure) and an SQLRSN of 1088 (transaction forced
to backout)

• For navigational DML, the run unit is terminated and an error status of xx19 is returned to the application.

Effect of Commit Requests

If multiple top level database sessions share a transaction and one of those sessions issues a commit request, no
changes are committed until:

• All top-level sharing sessions that have had activity since the last commit, rollback or start of a transaction have issued
a commit, or,

• Until a teleprocessing commit is issued.

The term "commit" refers to any DML command that would normally result in committing changes (COMMIT RELEASE,
COMMIT CONTINUE, FINISH, and so forth).

A commit issued through a subordinate session has no impact on its transaction if it is shared since such a transaction
can only be committed through the encompassing session.

Unless a COMMIT CONTINUE request is issued (for which currency locks are retained), all currencies owned by the
issuing database session are immediately released. However, implicit exclusive locks and explicit locks acquired by the
database session remain until the transaction is committed, even if the request terminates the database session.
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Effect of Teleprocessing Statements and Events

Effect of Task-level DML Statements and Events

In a batch or DC/UCF environment, task-level commit and rollback statements and task-termination events affect the
status of database transactions and SQL sessions, as the following table shows. Their effect on a subordinate SQL
session is the same as their effect on its encompassing session.

Statement Effect on Top-level SQL Sessions Effect on Top-level Database Sessions
COMMIT TASK Equivalent to issuing a COMMIT

CONTINUE on all nonsuspended SQL
sessions

Commits changes made through all
transactions except nonshareable
transactions whose session is suspended.

COMMIT TASK ALL Equivalent to issuing a COMMIT on all
nonsuspended SQL sessions.

Commits changes made through all
transactions except nonshareable
transactions whose session is suspended.

FINISH TASK Equivalent to issuing a COMMIT RELEASE
on all nonsuspended SQL sessions

Commits changes made through all
transactions except nonshareable
transactions whose session is suspended.

ROLLBACK TASK CONTINUE Equivalent to issuing a ROLLBACK on
all nonsuspended SQL sessions. All
suspended sessions whose shareable
transaction is rolled back are marked as
requiring rollback.

Rolls back changes made through
all transactions except nonshareable
transactions whose session is suspended.

ROLLBACK TASK Equivalent to issuing a ROLLBACK
RELEASE on all nonsuspended SQL
sessions. All suspended sessions whose
shareable transaction is rolled back are
marked as requiring rollback.

Rolls back changes made through
all transactions except nonshareable
transactions whose session is suspended.

Normal task termination Equivalent to issuing a ROLLBACK
RELEASE on all nonsuspended SQL
sessions. All suspended sessions whose
shareable transaction is rolled back are
marked as requiring rollback.

Rolls back changes made through all
transactions except those for which all
associated sessions are suspended.

Abnormal Task Termination
Signoff
ADS Application Error Termination

Equivalent to issuing a ROLLBACK
RELEASE on all SQL sessions

Rolls back updates made by all
transactions associated with the task or
user session.

A task-level commit or rollback statement has no affect on transactions whose database sessions are suspended and for
which transaction sharing is not in effect.

CICS Syncpoint and Backout Operations

The effect of a CICS syncpoint or backout operation on an SQL session depends on the parameters used to generate the
version of the IDMSCINT interface module with which the program was link-edited and the CICSOPT parameters used to
generate its corresponding IDMSINTC interface module.

The options in effect for a program that starts an SQL session determine how that session and its transaction are
impacted by CICS syncpoint and backout operations. The parameters that impact their semantics are:

• AUTOCMT: Enabling this option makes the work done by the database session eligible to be included in a CICS
UOW (Unit of Work). If included, CICS syncpoint and backout operations affect the changes made by the session.
Whether the changes made by a session are actually included in the CICS UOW is determined by the AUTONLY

 281



 Programming

setting and whether the application issues its own commit or rollback DML requests prior to the CICS syncpoint or
backout operation.

• AUTONLY: Enabling this option in conjunction with the AUTOCMT option forces the work done by the database
session to be included in the CICS UOW. DML statements that would normally commit work (such as FINISH TASK
or COMMIT) do not cause changes to be committed even if the session itself is terminated. The session's changes
are committed only when the CICS syncpoint occurs. On the other hand, if the changes made by a session for
which AUTONLY is enabled are backed out, either as the result of a DML ROLLBACK request or because of some
environmental condition such as a deadlock, the entire CICS UOW will eventually be backed out. This ensures
consistent behavior across all resources updated by the application.
If AUTONLY is not enabled but AUTOCMT is, the work done by the database session is included in the CICS UOW
only if the application does not issue commit or rollback DML requests prior to the CICS syncpoint operation.
Enabling AUTONLY without AUTOCMT has no impact on syncpoint operations.

NOTE
If transaction sharing is enabled, AUTONLY and AUTOCMT are always enabled.

• ONCOMT: This option specifies the effect that a CICS syncpoint operation has on a database session whose work is
included in the CICS UOW. The session can optionally be treated as if a COMMIT RELEASE, COMMIT, or COMMIT
CONTINUE were issued, meaning that it can be terminated, remain active but have currencies cleared or remain
active with currencies left intact.

• ONBACK: This option specifies the effect that a CICS backout operation has on a database session whose work is
included in the CICS UOW. The session can optionally be treated as if a ROLLBACK RELEASE or a ROLLBACK were
issued, meaning that it can be terminated or remain active but have its currencies cleared.

All of these options can be specified through both IDMSCINT and CICSOPT parameters. The CICSOPT parameters can
either override their IDMSCINT counterparts or be used as a default.

NOTE
For more information on these parameters, see Administrating IDMS System Operations.

A CICS syncpoint operation occurs when a CICS SYNCPOINT statement is executed by the application and when the
CICS task terminates normally. A CICS backout operation occurs when a CICS BACKOUT statement is executed by the
application and when the CICS task terminates abnormally.

The following table summarizes the impact of CICS syncpoint and backout operations and task-termination events on
SQL sessions and their transactions.

Operation or Event Effect
SYNCPOINT Operation If AUTOCMT is not in effect for a session, the SYNCPOINT

operation has no impact on the session and its transaction.
If AUTOCMT is in effect for a session, the uncommitted changes
made by the session are committed. The impact on the session is
determined by the session's ONCOMT option.

BACKOUT Operation If AUTOCMT is not in effect for a session, the BACKOUT
operation has no impact on the session and its transaction.
If AUTOCMT is in effect for a session, the uncommitted changes
made by the session are backed out. The impact on the session is
determined by the session's ONBACK option.

Normal CICS Task Termination All nonsuspended SQL sessions are treated as if a ROLLBACK
RELEASE were issued (although their changes may have
been committed by the preceding syncpoint operation). Their
uncommitted changes are backed out.

Abnormal CICS Task Termination All SQL sessions are treated as if a ROLLBACK RELEASE were
issued. Their uncommitted changes are backed out.
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Effect of Task-level DML Statements in CICS

In a CICS environment, task-level commit and rollback statements have the same effect on sessions as in a DC/UCF
environment. However, a task-level commit request (COMMIT TASK, COMMIT TASK ALL, or FINISH task) does not
commit the work done by sessions whose AUTONLY and AUTOCMT options are enabled.

Just as in a DC/UCF environment, a task-level rollback request (ROLLBACK TASK or ROLLBACK TASK CONTINUE)
affects all transactions except nonshareable transactions whose session is suspended.

Concurrency Control and Isolation Levels

Concurrency Control

IDMS manages concurrent access to the same set of data with a system of locks. The degree of concurrent access
allowed by a database transaction is determined by the isolation level of the transaction and the ready mode of the areas
it accesses.

Locks

IDMS provides two types of lock:

• A retrieval lock prevents updates but allows retrieval of data by another database transaction
• An update lock prevents both updates and retrieval of data by another database transaction

Isolation Levels and Locking

IDMS supports two isolation levels. The following descriptions explain how the system performs locking under each
isolation level assume the least restrictive ready mode for areas accessed by the database transaction:

• Cursor stability -- Under cursor stability, the DBMS places a retrieval lock on the row on which an updateable cursor
is positioned until the cursor position changes. It places a retrieval lock on the row accessed by a SELECT statement
that accesses only one row (a single-row select) until the SQL transaction accesses another row from the same table.
It releases update locks when the transaction either terminates or issues a COMMIT CONTINUE.

• Transient read -- Under transient read, the DBMS:
– Places no locks on rows accessed by the transaction
– Allows the transaction to retrieve locked rows
– Prevents the transaction from performing updates

Concurrency Under Cursor Stability

Cursor stability provides the greatest possible concurrency while guaranteeing the integrity of data read by the
transaction. Under cursor stability:

• The row on which an updateable cursor is positioned cannot be updated by another database transaction before the
cursor position changes.

• A single row retrieved by a SELECT statement cannot be updated by another database transaction until the original
transaction accesses another row of the table.

Cursor stability does not prevent other database sessions that are sharing the same transaction from updating a session's
current cursor position or its most-recently retrieved row of a single row select.

Cursor stability is the IDMS default. It is appropriate for high-volume transaction environments.
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Concurrency Under Transient Read

Transient read provides no protection from the effects of concurrent database transactions. It allows a database
transaction to read data that has not been committed and allows concurrent database transactions to update the data.

Transient read is appropriate when the transaction is retrieval only and does not require the data to be consistent and
entirely accurate.

Specifying the Isolation Level

You can specify the default isolation level with the DEFAULT ISOLATION parameter of the CREATE ACCESS MODULE
statement.

NOTE
For more information on how to create the access module, see Creating the Access Module.

A program can override the default isolation level for the access module by issuing a SET TRANSACTION statement. The
specification on this statement remains in effect until the end of the transaction.

NOTE
For more information on the SET TRANSACTION statement, see SET TRANSACTION.

Area Ready Mode

You can control concurrent access at the area level using the READY parameter of the CREATE ACCESS MODULE
statement. This parameter allows you to specify what type of retrieval or update lock the DBMS sets on an area that the
program accesses. The type of lock, in combination with the PRECLAIM or INCREMENTAL option, determines how long
the DBMS holds the lock for the transaction.

NOTE
For more information on the READY parameter of the CREATE ACCESS MODULE statement, see CREATE
ACCESS MODULE.

Repeatability

If you specify a ready mode of protected retrieval or protected update, the DBMS will prevent concurrent update access in
the specified areas for the duration of a database transaction. This gives the transaction running under cursor stability the
ability to repeat a read of the specified area or areas without changes to the data by other transactions.

NOTE
For more information on the lock management system, see  Administrating IDMS Database.

SQL Status Checking and Error Handling

When IDMS executes an SQL statement, it returns information on the status of statement execution to a data structure
called the SQLCA. Your program should contain logic to handle exceptional conditions resulting from statement execution.
This logic takes the form of checking SQLCA information. An alternative to checking the SQLCA is the use of the GET
DIAGNOSTICS statement that provides for enhanced diagnostic information.

This article includes the following topics:

SQLCA

The SQL Communication Area (SQLCA) is a data structure to which the DBMS returns information on the execution of an
SQL statement.
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SQLSTATE

SQLSTATE is a five-character string in which IDMS returns the status of the last SQL statement executed. It is divided
into a two-character class and a three-character subclass. Standard values are associated with each class and subclass,
which minimizes the need for vendors to define their own values and makes applications more portable from one
environment to another.

The following list displays the SQLSTATE values that IDMS can return. It is divided into sections based on the class (the
first 2 characters of the SQLSTATE value). Each subclass (the last 3 characters of the SQLSTATE value) is listed under its
associated class.

SQL standard values
-- Class and subclass values beginning with the characters A-H and 0-4 are established by the SQL standards
organizations.

IDMS-defined values
-- Class and subclass values beginning with the characters I-Z and 5-9 are vendor-defined. In this case, they are
specific to IDMS. (Any subclass value associated with a vendor-defined class is also defined by that vendor.)

SQLSTATE Values
      00 Successful completion

         000  No subclass

      01 Warning

         000  No subclass

         004  String data, right truncation

         00C  SQL-invoked procedure returned result sets

         00D  Additional result sets returned

         00E  Attempt to return too many result sets

         010  Column cannot be mapped

         600  Inconsistent or invalid option

         602  Entity or association already exists

         605  Entity not defined in Catalog

         606  Invalid option for physical DDL

         607  Invalid option for DMCL

         608  Connecting to a dictionary which is missing either or

              or both of DDLCAT/DDLDML areas

         610  Database is inconsistent with request

         611  SQL routine parse error

         612  ADS compilation for an SQL routine failed

         613  Drop of SQL routine completed with warnings

         638  Warning returned from table procedure

      02 No data

         000  No subclass

      07 Dynamic SQL error

         000 No subclass

         001 USING clause does not match dynamic parameter specification

         002 USING clause does not match target specification

         003 Cursor specification cannot be executed

         004 USING clause required for dynamic parameters

      08 Connection exception

         000  No subclass
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         004  SQL-server rejected establishment of SQL-connection

         006  Connection failure

      0M Invalid SQL-invoked procedure reference

         000  No subclass

      0N SQL/XML Mapping Error

         000  No subclass

         001  Unmappable XML name

         002  Invalid XML character

      21 Cardinality violation

         000  No subclass

      22 Data Exception

         000  No subclass

         001  String data, right truncation

         002  Null value, no indicator parameter

         003  Numeric value out of range

         005  Error in assignment

         007  Invalid datetime format

         008  Datetime field overflow

         00J  Nonidentical notations with the same name

         00K  Nonidentical unparsed entities with the same name

         00L  Not an XML document

         00M  Invalid XML document

         00N  Invalid XML content

         00R  XML value overflow

         00S  Invalid comment

         00T  Invalid processing instruction

         011  Substring error

         012  Division by zero

         019  Invalid escape character

      23 Constraint violation

         000  No subclass

         501  Duplicate key violation

      24 Invalid cursor state

         000  No subclass

      25 Invalid transaction state

         000  No subclass

         006  Read-only SQL-transaction

      26 Invalid SQL statement name

         000  No subclass

      28 Invalid authorization specification

         000  No subclass

         602  Entity or association already defined

         605  Entity or association not previously defined

         607  Authorization ids not specified

 286



 Programming

      2C Invalid character set name

         000  No subclass

      34 Invalid cursor name

         000  No subclass

      37 Syntax error or access rule violation

         000  No subclass

      38 External routine exception

         000  No subclass

         999  ADS dialog failed or dialog does not exist

      39 External routine invocation exception

         000  No subclass

      3F Invalid schema name

         000  No subclass

      40 Transaction rollback

         000  No subclass

         001  Serialization failure

      42 Syntax error or access rule violation

         000  No subclass

         500  Table not found

         501  Column not found

         502  Entity already defined

         503  Authorization failure

         504  Cursor not declared or previously declared

         505  Entity not found

         506  Invalid identifier

         507  Keyword used as identifier

         600  Invalid statement

         601  Statement not valid in this context

         603  Statement not valid for this schema

         604  Invalid data type

         606  Invalid statement option

         607  Missing statement option

         609  Invalid constraint definition

         610  Invalid number of columns

      50 CA-defined errors

         000  No subclass

         002  Limit exceeded

         003  Space exceeded

         00B  Internal error

         00I  Schema mismatch

         00J  Invalid entity definition

         00K  Uncategorized error

         00L  Invalid calling parameters
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      60 &U$IDMS. specific errors

         000  No subclass

         001  Problem with load module or synchronization stamps

         002  Database error

         003  Rollback failed

         004  Failure while opening or describing a received cursor

         005  Unexpected error from GET/PUT SCRATCH

      64 &U$IDMS. Physical DDL error

         000  No subclass

      6U &U$IDMS. Utility error

         000  No subclass

SQLCODE

For status checking, another important field in the SQLCA structure is SQLCODE. The following table shows the values
that the DBMS may return to this field.

Value Meaning
< 0 The SQL statement returned an error (see the following error

values)
0 The SQL statement was executed successfully
1 The SQL statement was executed successfully with a warning
100 There are no more rows associated with the current query, or no

rows satisfied the search criteria in a searched update or delete
Note: The SQL standard only defines meaning to the values of 0
and 100. Negative SQLCODE values signify an error; however,
specific values are not standardized as with SQLSTATE.

SQLCODE Error Values

The following table associates SQLCODE error values with one of the three kinds of SQL statement failure and suggests
the appropriate error-handling strategy for each category of error:

Value Level of failure Meaning
-7 Task An internal error caused a task abend,

leading to rollback and termination of the
SQL transaction and termination of the SQL
session

-6 SQL session An error caused an SQL session failure,
leading to rollback, termination of the SQL
transaction and termination of the SQL
session.
A program intending to retry the SQL
statements should first terminate the SQL
session with one of these statements:
ROLLBACK RELEASE
RELEASE
The equivalent TP monitor command
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-5 SQL transaction An error has caused an SQL transaction
failure, leading to rollback and termination
of the SQL transaction.
A program intending to retry the SQL
statements should first terminate the
transaction with one of these statements:
ROLLBACK
ROLLBACK RELEASE
RELEASE
The equivalent TP monitor command

-4 SQL statement An error has caused failure of the SQL
statement to execute; the effect of the
statement, if any, on the database has been
rolled out.
Unless the reason for the error is one that
the program can handle, the program
should terminate the session or transaction.

SQLCERC

If an error is returned, the DBMS also returns a value in the SQLCERC field of the SQLCA. The value in this field is the
SQL error code.

In certain cases, you can use this information to recover from error conditions. For example, if 1038 is returned to
SQLCERC, a deadlock has occurred. The application program can handle the deadlock by first terminating the database
transaction and then resuming processing after the last commit or start of transaction.

SQLCERC values correspond to the last four digits of the IDMS/DB runtime messages. To determine the meaning of a
particular SQLCERC value, refer to the text and description of the equivalent DB message.

NOTE
For more information about DB messages, either see "Messages," or issue a DCMT DISPLAY MESSAGE
DBnnnnnn statement, as described in the "IDMS System Tasks and Operator Commands" section of the IDMS
Reference documentation.

Other SQLCA Fields

For error checking and reporting, these are other useful SQLCA fields:

Field Description of contents
SQLCLNO Source file line number from which the SQL statement was

obtained
SQLCSER Offset into the SQL statement buffer where a syntax error was

recognized
SQLCNRP Number of rows processed by the SQL statement
SQLCERM Text of the error message
SQLCERL Length of error message text
SQLCNRRS Actual number of results sets that an SQL invoked procedure

returns
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How SQLCA Is Initialized

The DBMS initializes SQLCA values on every SQL statement execution. If the program accesses the SQLCA after issuing
an SQL statement, all SQLCA values refer to that statement.

SQLPIB Fields

When you display or log error information, you may wish to include information in fields of the SQL Program Information
Block (SQLPIB):

Field Description of contents
SQLDTS Date and time the program was compiled
SQLPGM Name of the RCM that is the source of the SQL statement

Displaying SQL Communication Area Fields

SQLCA Structure

The technique used by the program to access and display SQLCA information may depend on the SQLCA structure and
the rules governing use of the host program language.

For example, in the COBOL SQLCA structure, SQLCODE is defined as PIC S9(9) USAGE COMPUTATIONAL. To display
any possible SQLCODE value, including a negative value, you should first move the SQLCODE value to a work field
defined as PIC -9(4).

NOTE
For more information on the SQLCA structure, see Requirements and Options for Host Languages.

Displaying an SQL Message

To display an SQL error message, you use the IDMSIN01 entry point to the IDMS module to call a function that formats
error message data using information in the SQLERM and SQLCERL fields.

NOTE
For more information on the requirements for calling IDMSIN01 to display SQL messages, see the "Callable
Services Reference" in the IDMS Reference documentation.

Error Handling

Using WHENEVER SQLERROR

If the program handles most or all errors by branching to one routine, consider using the WHENEVER precompiler
directive statement that specifies the SQLERROR condition. The precompiler adds the logic requested by a WHENEVER
statement immediately after every SQL statement that follows the WHENEVER statement.

In this example, if an SQL statement that follows the WHENEVER statement returns an error, processing branches to the
routine labeled ERROR-EXIT:

EXEC SQL

   WHENEVER SQLERROR GOTO :ERROR-EXIT

END-EXEC.

Overriding WHENEVER

Once the program issues a WHENEVER SQLERROR statement, it can override the statement only with:
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• Another WHENEVER SQLERROR statement that specifies different branching logic
• A WHENEVER SQLERROR CONTINUE statement, which directs the precompiler not to add logic after subsequent

SQL statements

NOTE
For more information on the WHENEVER statement, refer to the IDMS Reference documentation.

Checking Specific Errors

When To Do It

In certain situations the program should check for specific errors before directing processing to a generalized error routine.

This section discusses when to code specific error-checking logic in Section4, Data Manipulation with SQL, and other
sections that present SQL programming techniques.

How to Do It

You write a conditional program statement to check for a specific SQL error following the SQL statement. The conditional
statement must also account for all other errors if the test for the specific error fails:

EXEC SQL

  INSERT

    INTO DIVISION

    VALUES (:DIVISION-CODE,

            :DIVISION-NAME,

            :DIV-HEAD-ID)

END-EXEC.

IF SQLSTATE = '23501' PERFORM EXISTING-DIVISION

ELSE IF SQLCODE < 0 GOTO ERROR-ROUTINE.

Using WHENEVER SQLERROR

To perform specific error checking after the program has issued a WHENEVER SQLERROR statement, you can:

• Override the previous WHENEVER statement before issuing the SQL statement:

EXEC SQL

  WHENEVER SQLERROR CONTINUE

END-EXEC.

EXEC SQL

  INSERT

 .

 .

 .

END-EXEC.

IF SQLSTATE = '23501' PERFORM EXISTING-DIVISION

ELSE IF SQLCODE < 0 GOTO ERROR-ROUTINE.

EXEC SQL

  WHENEVER SQLERROR GOTO ERROR-ROUTINE

END-EXEC.
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• Place the specific error-handling logic in the generalized routine:

ERROR-ROUTINE.

IF SQLSTATE = '23501' PERFORM EXISTING-DIVISION.

 .

 .

 .

Using GET DIAGNOSTICS

The use of GET DIAGNOSTICS instead or in addition to checking SQLCA offers the following advantages:

• Better portability because of the SQL standards compliance
• Availability of more diagnostic information
• Independent of host language
• Built-in formatting of all diagnostic information

NOTE
For more information on GET DIAGNOSTICS, see the IDMS Reference documentation.

Data Manipulation with SQL
When SQL is used in a host language program, you must perform data manipulation. There are several ways that the
program can take advantage of SQL DML in IDMS.

SQL DML Statements

Use the following SQL statements in data manipulation operations:

• SELECT -- To retrieve data
• INSERT -- To add data
• UPDATE -- To modify data
• DELETE -- To delete data
• CALL -- To invoke an SQL invoked procedure or table procedure.

SQL data manipulation statements provide the following capabilities:

• One statement can manipulate data in many rows
• One statement can perform both computation and data manipulation
• One statement can retrieve data from many tables

Therefore, you have several options for performing each type of data manipulation.

Retrieving Data

Using SELECT

In a program, you use the SELECT statement in one of these ways to retrieve data from the database:
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• With an INTO clause that specifies host variable, local variables, or routine parameters names, to retrieve a single
row into working storage

• With a BULK clause that specifies the name of a host variable array, to retrieve multiple rows into working storage
• In a DECLARE CURSOR statement to define a cursor that you can use to retrieve multiple rows and then fetch each

row one at a time into working storage
• In an INSERT statement to select from one or more other tables the data to be inserted

When embedding a SELECT statement, specify each column even if you mean to select all columns. Using SELECT * to
select all columns can cause a program error if, for example, a column is added to the table.

Single-row SELECT Statement

If the result of a SELECT statement will be one row, you can issue a SELECT statement with an INTO clause.

A result table will contain only one row when:

• The WHERE clause specifies a primary key value as the search condition:

EXEC SQL

  SELECT EMP_ID,

         EMP_LNAME,

         DEPT_ID

    INTO :EMP-ID,

         :EMP-LNAME,

         :DEPT-ID

    FROM EMPLOYEE

    WHERE EMP_ID = :EMP-ID

END-EXEC.

• All column values result from aggregate functions and no GROUP BY clause has been specified:

EXEC SQL

   SELECT COUNT(P.EMP_ID) INTO :TOT-EMPLOYEES,

          SUM(B.SALARY_AMOUNT) INTO :TOT-SALARIES,

          (SUM(B.VAC_ACCRUED) - SUM(B.VAC_TAKEN))

             INTO :UNUSED-VAC

      FROM POSITION P, BENEFITS B

      WHERE P.EMP_ID = B.EMP_ID

            AND P.SALARY_AMOUNT IS NOT NULL

            AND P.FINISH_DATE IS NULL

END-EXEC.

Checking Single-row Select Status

If the number of rows that are returned by a SELECT statement with an INTO clause is greater than 1, the DBMS returns
a cardinality violation error. No data is moved to the host variables named in the INTO clause.

If no row is found that matches the selection criteria, the DBMS returns a no rows found warning and moves 100 to
SQLCODE.

Updating the Single Row

Under cursor stability if the program performs single-row select that specifies the primary key in the search condition, the
DBMS locks the base row from which the resulting row is derived. This prevents any update by a concurrent database
transaction. The lock is maintained until one of these events occurs:
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• The database transaction ends
• The database session is suspended
• The database transaction accesses a different row from the same table

Until one of these events occurs, the SQL transaction can update the row without a need to check whether a concurrent
transaction has modified the row.

NOTE
For more information on updating rows, see Modifying Data.

Multiple-row SELECT

If the result table of a SELECT statement potentially has multiple rows, the program must declare a cursor or perform bulk
processing to process retrieved data.

Adding Data

Using INSERT

In a program, you use an INSERT statement to add data to the database in one of the following ways:

• INSERT with a VALUES clause to add a single row to a table by listing the column values in the statement
• INSERT with a SELECT statement to add one or more rows using existing data
• INSERT with a BULK clause to add multiple rows to a table from a host variable array

Single-row INSERT

To add a single row to a table, issue an INSERT statement with a VALUES clause that specifies a value for each column
in the column list:

EXEC SQL

  INSERT INTO DIVISION

              (DIV_CODE, DIV_NAME)        ◄─── Column list

     VALUES (:DIV-CODE, :DIV-NAME)

END-EXEC.

Multiple-row INSERT with SELECT

One way to add multiple rows to a table is to insert the result table of a SELECT statement.

In this example, a result table of data from the EMPLOYEE table is inserted into a table named TEMP_MGR:

EXEC SQL

  INSERT INTO TEMP_MGR

  SELECT DISTINCT E.MANAGER_ID,

         M.EMP_FNAME,

         M.EMP_LNAME

    FROM EMPLOYEE E, EMPLOYEE M

    WHERE E.MANAGER_ID = M.EMP_ID

END-EXEC.

Guidelines for INSERT

Apply these guidelines when formulating an INSERT statement:
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• An INSERT statement must supply a value for each column in the column list, even if the value is null
• The order of column values must match the order of the column list
• An INSERT statement must supply values for all columns of the named table if the column list is omitted:

EXEC SQL

  INSERT INTO DIVISION

     VALUES ('D06', 'ADVANCED RESEARCH', NULL)

            -- Division head id is null --

END-EXEC.

When embedding an INSERT statement with a VALUES clause, you should include a column list even if you mean
to insert values into all columns. Using a VALUES clause but omitting a column list can cause a program error if, for
example, a column has been added to the table.

• A column list must include any table columns that are defined as not null and as not having a default value
If an INSERT statement omits a table column from the column list, the DBMS:
– Stores the default value for the column, if one has been defined
– Stores a null value if the column allows nulls
– Returns a data exception error if no default value has been defined and nulls are not allowed

Checking INSERT Status

Since the DBMS enforces integrity constraints, the program can test SQLCERC for a constraint violation:

• 1023 -- Check constraint
• 1058 -- Unique constraint
• 1060 -- Referential constraint
• 1002 -- Null constraint
• 1031 -- Page group violation

NOTE
Referential constraints that are defined as linked clustered are not permitted to not cross page group
boundaries.

Here is an example for a specific test for a check constraint violation:

IF SQLCERC = 1023 PERFORM INVALID-DATA

ELSE IF SQLCODE < 0 GOTO ERROR-ROUTINE.

If an INSERT statement that uses a SELECT statement executes successfully but adds no rows, the DBMS returns 100 to
SQLCODE and 0 to SQLCNRP.

Inserting Multiple Rows

You can add a set of rows to a table using one INSERT statement with a BULK clause.

NOTE
For more information on using bulk processing to insert, see Bulk Processing.

Modifying Data

Using UPDATE

You modify data in a table using an UPDATE statement. There are two types of UPDATE statement:

 295



 Programming

• If the WHERE clause contains a search condition, the statement modifies any row that meets the search condition --
this is a searched update

• If the UPDATE statement specifies WHERE CURRENT OF cursor-name, the statement modifies only the row on which
the cursor is positioned -- this is a positioned update

NOTE
For information on positioned updates, see Using a Cursor.

Checking UPDATE Status

As with an INSERT statement, the DBMS enforces integrity constraints when the program issues an UPDATE statement.

NOTE
For more information on checking statement execution for constraint violation, see Adding Data.

Searched Updates

A searched update statement contains:

• A SET clause that specifies a value for each column to be updated
• A WHERE clause containing the criteria for choosing the rows to be updated

Searched Updates Using Host Variables

In this example, the UPDATE statement uses a host variable (SALARY-AMOUNT) to transfer a new data value to the
database and another host variable (EMP-ID) supplies the column value that is the criterion for choosing the row to
update:

EXEC SQL

   UPDATE POSITION

      SET SALARY_AMOUNT = :SALARY-AMOUNT

      WHERE EMP_ID = :EMP-ID

END-EXEC.

The statement in the example updates only one row because the search condition is restricted by the value of a primary
key (EMP_ID).

The statement in the following example updates multiple rows if more than one employee does the job that is represented
by the value in JOB-ID:

EXEC SQL

   UPDATE POSITION

      SET SALARY_AMOUNT = :SALARY-AMOUNT

      WHERE JOB_ID = :JOB-ID

END-EXEC.

Searched Updates Without Host Variables

A searched update may operate on existing column values without using host variables. This statement gives a 10
percent raise to all employees with a current salary in a specified range:

EXEC SQL

   UPDATE POSITION

      SET SALARY_AMOUNT = 1.1 * (SALARY_AMOUNT)
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      WHERE SALARY_AMOUNT BETWEEN 20000 AND 40000

END-EXEC.

No Matching Rows

If no rows satisfy the selection criteria in the WHERE clause of a searched update, SQLCODE is set to 100.

Automatic Rollback

If the attempt to update one row of a searched update fails:

• Statement execution halts
• The DBMS returns an error value to SQLCODE
• The results of the UPDATE statement are automatically rolled back

Deleting Data

Using DELETE

You erase rows from a table using a DELETE statement. As with UPDATE, there are two types of DELETE statement:

• If the WHERE clause contains a search condition, the statement deletes any row that meets the search condition --
this is a searched delete

• If the DELETE statement specifies WHERE CURRENT OF cursor-name, the statement deletes only the row on which
the cursor is positioned -- this is a positioned delete

NOTE
For more information on positioned deletes, see Using a Cursor.

Searched Deletes

The statement in this example deletes all rows from the BENEFITS table for a fiscal year that precedes the one specified
in the :FISCAL-YEAR host variable:

EXEC SQL

  DELETE FROM BENEFITS

    WHERE FISCAL_YEAR < :FISCAL-YEAR

END-EXEC.

If no rows satisfy the selection criteria in the WHERE clause of a searched delete, SQLCODE is set to 100.

Checking DELETE Status

The DBMS disallows an attempt to delete a row from a referenced table in a relationship if a row with a matching foreign
key exists in a referencing table.

For example, since a referential constraint has been created between the EMPLOYEE table and the POSITION table
(with column EMP_ID in POSITION referencing column EMP_ID in EMPLOYEE), you cannot delete employee 1234 from
the EMPLOYEE table if employee 1234 exists in the POSITION table.

To detect a referential constraint violation on a DELETE statement, test for SQLCERC = 1060:

IF SQLCERC = 1060 PERFORM REFERENTIAL-ERROR

ELSE IF SQLCODE < 0 GOTO ERROR-ROUTINE.
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Automatic Rollback

If the attempt to delete one row of a searched delete fails:

• Statement execution halts
• The DBMS returns an error value to SQLCODE
• The results of the DELETE statement are automatically rolled back

WARNING
When you issue a DELETE, be sure that the statement includes a WHERE clause. If the WHERE clause is
omitted, IDMS deletes all rows from the named table.

Using Indicator Variables in Data Manipulation

Indicator Variables in SELECT or FETCH

When a column value is retrieved into a host variable that has an associated indicator variable, the DBMS assigns a value
to the indicator variable:

Indicator variable value Meaning
-1 The value assigned to the host variable was null. The actual

content of the host variable is unpredictable.
0 The host variable contains a non-null value that has not been

truncated.
1 or greater The host variable contains a truncated value. The value in the

indicator variable is the length in bytes of the original untruncated
value.

Retrieving a Null Value

Since a null value is not valid in the program language, the program must test for -1 in the indicator variable and direct
processing to handle null value retrieval as needed if the test is true.

Null Retrieval Example

In the following example, the program initializes two numeric host variables to zero:

MOVE ZERO TO VAC-TAKEN.

MOVE ZERO TO SICK-TAKEN.

If the next statement now retrieves null values from the VAC_TAKEN and SICK_TAKEN columns, the value of VAC-
TAKEN and SICK-TAKEN are still zero because the actual content of the host variables is unchanged when nulls are
retrieved:

EXEC SQL

   SELECT VAC_TAKEN,

          SICK_TAKEN

     INTO :VAC-TAKEN INDICATOR :VAC-TAKEN-I,

          :SICK-TAKEN INDICATOR :SICK-TAKEN-I

     FROM BENEFITS

     WHERE EMP_ID = :EMP-ID

END-EXEC.
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Indicator Variables in Inserts and Updates

When the program issues a statement to store a value contained in a host variable, the statement optionally can name the
associated indicator variable.

If the statement names the indicator and the indicator variable value is 0, the DBMS stores the actual content of the
host variable. If the indicator variable value is -1, the DBMS stores a null value instead of the actual content of the host
variable.

Update Examples With Indicator Variables

In the next example, the program assigns 0 to the indicator variable after changing the value of the host variable VAC-
TAKEN. IDMS stores the actual content of VAC-TAKEN on the subsequent update:

ADD INPUT-VAC-TAKEN TO VAC-TAKEN.

MOVE ZERO TO VAC-TAKEN-I.

 .

 .

 .

EXEC SQL

   UPDATE BENEFITS

     SET VAC_TAKEN = :VAC-TAKEN INDICATOR :VAC-TAKEN-I

     WHERE EMP_ID = :EMP-ID

END-EXEC.

By omitting reference to the indicator variable in the UPDATE statement, the program can achieve the same result of
storing the actual content of the host variable:

ADD INPUT-VAC-TAKEN TO VAC-TAKEN.

 .

 .

 .

EXEC SQL

   UPDATE BENEFITS

     SET VAC_TAKEN = :VAC-TAKEN

     WHERE EMP_ID = :EMP-ID

END-EXEC.

Similarly, the program can store a null value without naming the indicator variable:

EXEC SQL

   UPDATE BENEFITS

     SET VAC_TAKEN = NULL

     WHERE EMP_ID = :EMP-ID

END-EXEC.

Virtual Keys Usage and Examples
To use the virtual foreign key feature, the WITH VIRTUAL KEYS clause must be specified on the CREATE or ALTER
SCHEMA statement. This clause allows all virtual foreign keys to be referenced in SQL DML and for ROWID and virtual
foreign keys to be projected in a SELECT * and INSERT column list. The use of the set that underlies the ROWID/virtual
foreign key relationship is considered when determining the optimal access to the data.
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create schema EMPSCHMV

       for nonsql schema EMPDICT.EMPSCHM version 100

       dbname EMPDEMO

       with virtual keys

See the Accessing Network-Defined Databases topic in the Reference section for more information about virtual keys.

This topic discusses SQL examples for the following virtual keys statements:

SELECT Examples

In the following SELECT example, the query returns all columns from the EMPLOYEE table.

Since this schema is defined with virtual keys, the column list includes all the user-defined columns, the ROWD, and all
the virtual foreign keys in alphabetical order.

 SELECT * FROM EMPSCHMV.EMPLOYEE

In the following example, the query returns the department name and each employee within the department. The virtual
primary key and the virtual foreign key are used as join columns so that the DEPT-EMPLOYEE set is treated like a
constraint. Without the virtual key option in effect, an IDMS extension of specifying the set name in the WHERE clause
must be used to join these two tables.

SELECT DEPT_NAME_0410, EMP_FIRST_NAME_0415 , EMP_LAST_NAME_0415,

FROM EMPSCHMV.DEPARTMENT D, EMPSCHMV.EMPLOYEE E

WHERE D.ROWID = E.FKEY_DEPT_EMPLOYEE;

In the following example, the query returns all the EXPERTISE records for EMPLOYEE 1001.

SELECT * FROM EMPSCHMV.EXPERTISE

WHERE FKEY_EMP_EXPERTISE =      

 ( SELECT ROWID FROM EMPSCHMV.EMPLOYEE       

  WHERE EMP_ID_0415 = 0023)

INSERT Example

In the following INSERT example, the values for virtual keys are specified using a query-expression. Instead of specifying
a constant value, the foreign key for EMP-EMPOSITION set is the ROWID (primary key) of the EMPLOYEE table and the
foreign key for the JOB-EMPOSTION set is the ROWID (primary key) of the JOB table.

INSERT INTO EMPSCHMV.EMPOSITION     

  (START_YEAR,      

  FKEY_EMP_EMPOSITION,      

  FKEY_JOB_EMPOSITION)       

 SELECT  E.START_YEAR, E.ROWID, J.ROWID          

   FROM EMPSCHMV.EMPLOYEE E, EMPSCHMV.JOB J          

   WHERE  E.EMP_ID_0415 = 23 and J.JOB_ID = 2025

UPDATE Examples

An UPDATE statement is used to disconnect EMPL from the DEPT-EMPL set by setting the foreign key to NULL.

NOTE
If the DEPT-EMPL set has mandatory membership, an error is returned.

UPDATE VSCHM.EMPL SET FKEY_DEPT_EMPL = NULL                              

             WHERE EMP_ID = 23
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An UPDATE statement is also used to connect EMPL to a DEPT by setting the foreign key of the EMPL. In the following
example, the EMPL is connected to DEPT with DEPT_ID 4000.   

NOTE
An error is returned if the value supplied for the virtual foreign key FKEY_DEPT_EMPL has no matching primary
key (ROWID) in the EMPL table.

UPDATE VSCHM.EMPL SET FKEY_DEPT_EMPL =                             

             (SELECT ROWID FROM VSCHM.DEPT WHERE DEPT_ID=4000)                 

              WHERE EMP_ID = 23

DELETE Example

The following example uses a DELETE statement to delete all the EMPLOYEEs in the SALES DEPARTMENT. Virtual key
columns can be referenced like user-defined columns. 

DELETE FROM EMPSCHMV.EMPLOYEE               

       WHERE FKEY_DEPT_EMPLOYEE =                              

             (SELECT ROWID FROM EMPSCHMV.DEPARTMENT                                            

                     WHERE DEPT_NAME_0410 =‘SALES’)    

Cursor Usage and Examples
In application programming, a cursor is an SQL construct that the program uses to process data in a result table. The
cursor declaration defines the result table. Once the program declares the cursor, the program can open the cursor and
sequentially fetch one row at a time from the result table.

Declare a Cursor

You define a cursor by issuing a DECLARE CURSOR statement. The DECLARE CURSOR statement contains a SELECT
statement:

EXEC SQL

   DECLARE EMP_SUM CURSOR FOR

     SELECT EMP_ID,

            MANAGER_ID,

            EMP_FNAME,

            EMP_LNAME,

            DEPT_ID

         FROM EMPLOYEE

         ORDER BY DEPT_ID

END-EXEC.

Updateable Cursors

If the program updates the current cursor row, the cursor declaration must contain the FOR UPDATE OF clause,
specifying the result table columns that may be updated. In the definition of an updateable cursor:

• Only one table is named in the FROM clause of the SELECT statement
• The named table must be a base table, an updateable view, or a table procedure
• The outer select may not contain a UNION, ORDER BY, or GROUP BY clause
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NOTE
For more information on all criteria that an updateable cursor must meet, see DECLARE CURSOR.

Updateable Cursor Declaration Example

In this example, the EMP_SUM cursor is declared to allow the program to update the MANAGER_ID and DEPT_ID
columns:

EXEC SQL

   DECLARE EMP_SUM CURSOR FOR

     SELECT EMP_ID,

            MANAGER_ID,

            EMP_FNAME,

            EMP_LNAME,

            DEPT_ID

        FROM EMPLOYEE

        FOR UPDATE OF MANAGER_ID,

                      DEPT_ID

END-EXEC.

Fetch a Row

Before the program can fetch cursor rows, it must open the cursor with an OPEN statement:

EXEC SQL

  OPEN EMP_SUM

END-EXEC.

The program fetches a row with a FETCH statement that names the cursor and includes an INTO clause that specifies the
host variables to receive the fetched row:

EXEC SQL

  FETCH EMP_SUM

    INTO :EMP-ID,

         :MANAGER-ID :MANAGER-ID-I,

         :EMP-FNAME,

         :EMP-LNAME,

         :DEPT-ID

END-EXEC.

Cursor Position

Cursor position refers to a current position relative to a row of the cursor. When a FETCH statement is executed, the
values that are assigned to the host variables are retrieved from the row that follows the cursor position.

When the program opens the cursor, cursor position is before the first row of the result table. When a row is fetched, the
cursor position moves to that row and the column values for that row are moved into the host variables.

If another FETCH statement is executed while the cursor remains open, cursor position moves to the next row.

When There Are No More Rows

Cursor position advances row by row with each FETCH. If there is no row following the cursor position and a FETCH
statement is executed, the DBMS returns 100 to SQLCODE. When this condition occurs, the program should end iterative
logic for fetching cursor rows.
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Testing for No More Cursor Rows

To test for no more cursor rows, test for SQLCODE = 100. If the test result is true, set a variable to indicate this condition,
as shown in the use of END-FETCH in the following example.

Referencing a variable such as END-FETCH in subsequent program logic is recommended because the program controls
the variable value, whereas the DBMS controls the value of SQLCODE.

 WORKING-STORAGE SECTION.

      77   END-FETCH    PIC X VALUE 'N'.

  .

  .

  .

 PROCEDURE DIVISION.

  .

  .

  .

     ***** Perform paragraph until no more cursor rows to process

      PERFORM FETCH-CURSOR UNTIL END-FETCH = Y.

  .

  .

  .

 FETCH-CURSOR.

      EXEC SQL

        FETCH EMP_SUM INTO

          EMP-ID,

          MANAGER-ID MANAGER-ID-I,

          EMP-FNAME,

          EMP-LNAME,

          DEPT-ID

      END-EXEC.

     ***** Test for no more cursor rows

      IF SQLCODE = 100 MOVE 'Y' TO END-FETCH.

  .

  .

  .

Close a Cursor

The program can close a cursor with the CLOSE statement:

EXEC SQL

  CLOSE EMP_SUM

END-EXEC.

Automatic Closing of a Cursor

The COMMIT and ROLLBACK statements automatically close all open cursors that are used by the application program.
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Invalid Cursor State

The DBMS returns an invalid cursor state condition and ignores the statement if the program issues:

• An OPEN statement for a cursor that is open
• A CLOSE statement for a cursor that is closed
• A FETCH statement for a cursor that is closed
• A FETCH statement when the cursor position is after the last row (which means that the DBMS already returned 100 to

SQLCODE)

Summary of Cursor Management

This diagram summarizes how the program uses a cursor:

┌────────────┐

│            │

│  Declare   │

│  cursor    │

│            │

└──────┬─────┘

       │

       │

       │

┌──────▼─────┐

│            │

│  Open      │

│  cursor    │

│            │

└──────┬─────┘

       │

       ◄──────────┐

       │          │ Iterative

┌──────▼─────┐    │ logic

│            │    │

│  Advance   ├────┘

│  cursor    │

│            │

└──────┬─────┘

       │

       │

       │

┌──────▼─────┐

│            │

│  Close     │

│  cursor    │

│            │

└────────────┘

Execute a Positioned Update or Delete

A positioned update modifies one or more column values of the current row of an updateable cursor. The statement takes
this form:
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EXEC SQL

UPDATE table-name

  SET column-name = value-specification

  ...

  WHERE CURRENT OF cursor-name

END-EXEC.

Requirements for a Positioned Update

To execute a positioned update, the program must declare a cursor that:

• Is updateable
• Contains a FOR UPDATE OF clause

Advantage of an Updateable Cursor

When the database transaction running under cursor stability fetches a row from an updateable cursor, the DBMS places
a lock on the row and the DBMS maintains it until one of the following events occurs:

• The program fetches the next cursor row
• The cursor is closed
• The database transaction ends

In this way, IDMS guarantees the base row is not modified or deleted by another transaction while it is the current cursor
row.

The DBMS maintains the lock on the current row of an updateable cursor during a suspended SQL session. This feature
is designed for pseudoconversational programming.

NOTE
For more information on pseudoconversational programming with embedded SQL, see Pseudoconversational
Programming.

Checking Positioned Update Status

If the program attempts to execute a positioned update when the referenced cursor is not updateable or does not contain
a FOR UPDATE OF clause, the DBMS returns an invalid cursor state error.

NOTE
For more information on checking the status of UPDATE statements in general, see Data Manipulation with
SQL.

Positioned Update Example

In the following example, the program declares a cursor to retrieve current data for vacation and sick days that are taken
by employees. The program adds input values to the values retrieved for the employee in the current cursor row. Then the
program issues a positioned update.

 EXEC SQL

   DECLARE VAC_SICK_CURSOR CURSOR FOR

      SELECT EMP_ID,

             VAC_TAKEN,

             SICK_TAKEN

        FROM BENEFITS

        FOR UPDATE OF VAC_TAKEN,
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                      SICK_TAKEN

 END-EXEC.

  .

  .

  .

 EXEC SQL

   OPEN VAC_SICK_CURSOR

 END-EXEC.

  .

  .

  .

 EXEC SQL

   FETCH VAC_SICK_CURSOR INTO

     :EMP-ID,

     :VAC-TAKEN INDICATOR VAC-TAKEN-I,

     :SICK-TAKEN INDICATOR SICK-TAKEN-I

 END-EXEC.

  .

  .

  .

 ADD INPUT-VAC-TAKEN TO VAC-TAKEN

 ADD INPUT-SICK-TAKEN TO SICK-TAKEN

  .

  .

  .

 EXEC SQL

   UPDATE BENEFITS

     SET VAC_TAKEN = :VAC-TAKEN,

         SICK_TAKEN = :SICK-TAKEN

     WHERE CURRENT OF VAC-SICK-CURSOR

 END-EXEC.

  .

  .

  .

 EXEC SQL

    CLOSE VAC_SICK_CURSOR

 END-EXEC.

Positioned Deletes

You can delete the current row of an updateable cursor simply by naming the table and the cursor in the DELETE
statement:

DELETE FROM table-name WHERE CURRENT OF cursor-name 

A cursor must be updateable to perform a positioned delete, but the FOR UPDATE OF clause is not required in the cursor
declaration.

Check Positioned Delete Status

If the program attempts to execute a positioned delete when the referenced cursor is not updateable, the DBMS returns
an invalid cursor state error.
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NOTE
For more information on checking the status of DELETE statements in general, see Data Manipulation with SQL.

Positioned Delete Example

In this example, the program declares an updateable cursor. After fetching a row, the program conditionally executes a
positioned delete.

 EXEC SQL

   DECLARE DEL_POSITION CURSOR FOR

      SELECT EMP_ID,

             JOB_ID

        FROM POSITION

 END-EXEC.

  .

  .

  .

 EXEC SQL

   OPEN DEL_POSITION

 END-EXEC.

  .

  .

  .

   EXEC SQL

     FETCH DEL_POSITION INTO

       :EMP-ID,

       :JOB-ID

   END-EXEC.

  .

  .

  .

 IF INPUT-ACTION = 'D&rq.

 EXEC SQL

   DELETE FROM POSITION

     WHERE CURRENT OF DEL_POSITION

 END-EXEC.

  .

  .

  .

 EXEC SQL

    CLOSE DEL_POSITION

 END-EXEC.

Bulk Processing Usage and Examples
An IDMS extension of the SQL standard allows you to transfer multiple rows of data between the database and the
program using a single SELECT, FETCH, or INSERT statement with a BULK clause.

This topic contains the following information:

To issue a bulk select, fetch, or insert, the program must declare a host variable array.
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NOTE
For more information on declaring a host variable array in ADS, COBOL and PL/I see Requirements and
Options for Host Languages.

Execute a Bulk Fetch

A bulk fetch is a FETCH statement that retrieves multiple rows from a cursor into a host variable array.

To execute a bulk fetch:

1. Declare a host variable array
2. Open the cursor
3. Issue a FETCH statement with the BULK clause

NOTE
For more information on the FETCH statement, see FETCH.

Cursor Position

The first execution of a FETCH BULK statement retrieves the first set of rows from the cursor result table. After statement
execution, cursor position is on the last row fetched. If the FETCH BULK statement is executed again before the cursor
is closed, the next set of rows that are retrieved begins with the row following the cursor position. Fetching proceeds
sequentially through the cursor result table until no more rows are found.

How Many Rows Are Fetched?

If you do not specify a ROWS parameter in the BULK clause, the FETCH statement retrieves as many rows as fit between
the starting row of the array and the end of the array.

If you specify a ROWS parameter in the BULK clause, the FETCH statement retrieves a number of rows equal to the
value in the ROWS. This value must be less than or equal to the number of rows between the starting row of the array and
the end of the array.

Maximum Rows Example

In this example, the program assigns a ROWS value that corresponds to the number of rows that can be displayed on a
given display terminal:

 EXEC SQL  BEGIN DECLARE SECTION  END-EXEC.

 01 BULK-DIVISION.

    02 BULK-DIV OCCURS 100 TIMES.

       03 DEPT-ID         PIC   9(4).

       03 DEPT-NAME       PIC   X(40).

 01 DIV-CODE              PIC   X(3).

 01 WS-SCREEN-LENGTH      PIC   S9(4) COMP.

  .

  .

  .

 EXEC SQL

   DECLARE DIV_DEPT CURSOR FOR

     SELECT DEPT_ID, DEPT_NAME

       FROM DEPARTMENT

       WHERE DIV_CODE = :DIV-CODE

 END-EXEC.

 ACCEPT SCREENSIZE INTO WS-SCREEN-LENGTH.
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 SUBTRACT 4 FROM WS-SCREEN-LENGTH.

 IF WS-SCREEN-LENGTH > 100 MOVE 100 TO

 WS-SCREEN LENGTH.

  .

  .

  .

 MOVE INPUT-DIV-CODE TO DIV-CODE.

 EXEC SQL

 OPEN DIV_DEPT

 END-EXEC.

 FETCH-PARAGRAPH.

 EXEC SQL

   FETCH DIV_DEPT

     BULK :BULK-DIVISION ROWS :WS-SCREEN-LENGTH

 END-EXEC.

 IF SQLCODE=100 MOVE 'Y' TO END-FETCH.

  .

  .

  .

 (Iterate paragraph until no more rows) 

Specify a Starting Row

The DBMS assigns the first row of the result table to the first row of the array unless you include the START parameter on
the BULK clause. The START value corresponds to the subscript value of the array occurrence.

Check Statement Execution

If program logic calls for repeating the FETCH BULK statement until no more rows are found, the program must test for
SQLCODE = 100, as described in Using a Cursor. The DBMS always sets the value of SQLCNRP equal to the number of
rows that are returned unless an error occurs during processing.

The following table shows the possible combination of values that are returned to SQLCODE and SQLCNRP on a FETCH
BULK statement:

SQLCODE and SQLCNRP Values

Result of bulk fetch SQLCODE value SQLCNRP value
No rows are returned 100 0
At least one row is returned but fewer rows
than the maximum allowed

100 Equals the number of rows returned

The number of rows that are returned
matches the maximum that is allowed

0 Equals the number of rows returned

Advantages of a Bulk Fetch

Using a BULK clause with a FETCH statement minimizes resources to retrieve data.

Unlike a bulk select, the program can retrieve an unlimited number of result rows by repeating a bulk fetch.
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Bulk Fetch Considerations

• With a bulk fetch, the program generally cannot perform current or cursor operations such as a positioned update or
delete because the cursor is always positioned on (or after) the last row fetched

• If an error occurs during the processing of a bulk fetch, the contents of the host variable array are unpredictable
• If a bulk fetch results in retrieval of a null value, the contents of the host variable for the corresponding column is

unpredictable

Bulk Fetch Example

In this example, the program issues an INCLUDE TABLE statement to declare a host variable array for several columns of
the EMPLOYEE table. Then it declares a cursor to select the column values from all rows of the table.

 EXEC SQL  BEGIN DECLARE SECTION  END-EXEC.

 EXEC SQL

   INCLUDE TABLE EMPLOYEE AS BULK-EMPLOYEE

   (EMP_ID, EMP_FNAME, EMP_LNAME, DEPT_ID)

   NUMBER OF ROWS 50

   PREFIX 'BULK-'

 END-EXEC.

 EXEC SQL  END DECLARE SECTION  END-EXEC.

  .

  .

  .

 EXEC SQL

   DECLARE EMP_CRSR CURSOR FOR

     SELECT EMP_ID,

            EMP_FNAME,

            EMP_LNAME,

            DEPT_ID

       ORDER BY 4, 3, 2

 END-EXEC.

When the FETCH statement is executed, the first 50 rows of the cursor result table are assigned to the BULK-EMPLOYEE
array, because the default starting row assignment is 1 and the default number of rows that are assigned is the array size.
If the FETCH statement is repeated, the next 50 rows of the result table are assigned to the array.

EXEC SQL

  OPEN EMP_CRSR

END-EXEC.

 .

 .

 .

EXEC SQL

  FETCH EMP_CRSR

    BULK :BULK-EMPLOYEE

END-EXEC.

IF SQLCODE = 100 MOVE 'Y' TO END-FETCH.
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Executing a Bulk Select

A bulk select is a SELECT statement that retrieves multiple rows from the database into a host variable array:

1. Declare a host variable array
2. Issue the SELECT statement with a BULK clause, as in this example:

EXEC SQL

   SELECT DEPT_ID,

          DEPT_NAME,

          DIV-CODE,

          DEPT_HEAD_ID

      BULK :BULK-DEPARTMENT

      FROM DEPARTMENT

END-EXEC.

Check the Status of a Bulk Select

A successful bulk select returns 100 to SQLCODE. A value of 100 will be returned if there are fewer result rows than
entries in the bulk array or if the number of result rows is the same as the number of entries. If the array is too small for
the result table, the statement returns a cardinality violation error.

The following table shows the possible combinations of SQLCODE and SQLCNRP values on a bulk select:

Result of bulk select SQLCODE value SQLCNRP value
No rows are returned 100 0
At least one row is returned but fewer rows
than the maximum allowed

100 Greater than 0 and less than or equal to the
maximum allowed

The number of rows returned exceeds the
maximum allowed

Less than 0 Equal to the maximum allowed

Advantage of a Bulk Select

A bulk select retrieves a set of rows using fewer resources than a series of single-row SELECT statements to retrieve the
same rows.

Bulk Select Considerations

A bulk select:

• Cannot retrieve more rows than there are occurrences in the host variable array
• Retrieves the same set of rows, not the next set of rows, if the statement is reissued within the database transaction
• Causes the contents of the host variable array to be unpredictable if an error occurs during processing

A bulk select is appropriate only when selecting from a table with a number of rows that you consider fixed, such as a
table of the 50 states and their mailing codes.

If the size of the host variable array may be too small for the result table, you should declare a cursor for the SELECT
statement and use a bulk fetch.

Executing a Bulk Insert

A bulk insert is an INSERT statement that adds multiple rows in a host variable array to the database.
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To execute a bulk insert:

1. Declare a host variable array
2. Assign values to the host variable array
3. Issue the INSERT statement with the BULK clause

Specify the START and ROWS Parameters

A bulk insert adds as many rows from the host variable array as are specified in the ROWS parameter, starting from the
row specified in the START parameter. If START and ROWS are not specified, these are the defaults:

• The starting row is the first entry in the array
• The number of rows that are inserted is the number of occurrences that are defined for the array

NOTE
If the array is not full, specify a ROWS parameter value equal to the number of occurrences in the array that
contain data. This ensures that the DBMS will not attempt to insert array occurrences that contain no data.

Bulk Insert Example

In this example, the program declares a host-variable array with an INCLUDE TABLE statement. After values are
assigned to the array, the program issues a statement to insert all of the data in the array:

 EXEC SQL

    INCLUDE TABLE SKILL AS BULK-SKILL

      NUMBER OF ROWS 100

      PREFIX 'BULK-'

 END-EXEC.

  .

  .

  .

 (Assign values to BULK-SKILL array)

  .

  .

  .

 EXEC SQL

    INSERT INTO SKILL

      BULK :BULK-SKILL

        ROWS :NUM-ROWS

 END-EXEC.

 IF SQLCODE < 0

   MOVE SQLCNRP TO FAILING-ROW-NUM

   PERFORM ERROR-ROUTINE.

Check Bulk Insert Status

To detect unsuccessful execution of a bulk insert, test for SQLCODE < 0.

If the result of the test is true, the value of SQLCNRP equals the relative row number (from the specified starting row) of
the row which caused the failure. The DBMS rolls back the results of the failing row but not the results of the prior rows.
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The following table shows the possible combinations of SQLCODE and SQLCNRP values on a bulk insert:

Result of bulk insert SQLCODE value SQLCNRP value
Fewer rows than the number of rows
specified are inserted because the insert
failed on a row

Less than 0 Equal to the relative row number of the
failing row

The number of rows inserted matches the
number of rows specified

0 Equal to the number of rows inserted

Advantage of a Bulk Insert

A bulk insert adds a group of rows using fewer resources than if the program issues a separate INSERT statement for
each row.

Invoking Procedures Usage and Examples
The types of SQL invoked procedures are procedure and table procedure. Both types can be invoked using either a CALL
statement or a SELECT statement.

This topic describes the results of invoking procedures in each of these ways.

CALL Statement

In a program, you can use the CALL statement to invoke a (table) procedure. The following sections describe the results
of invoking each type of procedure using a CALL statement.

NOTE
For more information on SQL procedures and table procedures, see Defining and Using Table Procedures.

CALL of a Procedure

A procedure always returns zero or one result set of parameters.

EXEC SQL

     CALL DEMOEMPL.GET_BONUS

      (1234, :BONUS-AMOUNT, :BONUS-CURRENCY)

END-EXEC

If the CALL is successful, indicated by an SQLSTATE of '00000' the host variables BONUS-AMOUNT and BONUS-
CURRENCY contains valid data, returned by the invoked routine for EMP-ID 1234, the input value supplied for the first
parameter.

CALL of a Table Procedure

A table procedure can return zero or more result sets of parameters. Therefore, a simple CALL statement cannot be used
to invoke and return all the result sets of the table procedure; a cursor is required.

Declaration of the Cursor

The following information is an example of declaring the cursor.

EXEC SQL

     DECLARE C_BONUS_SET CURSOR
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             FOR CALL DEMOEMPL.GET_BONUS_SET

             ( EMP_ID =1234 )

END-EXEC.

Open the Cursor

The following information is an example of opening the cursor.

EXEC SQL

     OPEN C_BONUS_SET

END-EXEC.

Fetch the Result Sets

The following information is an example of fetching the result sets.

EXEC SQL

     FETCH C_BONUS_SET INTO

           :EMP-ID,

           :BONUS-AMOUNT,

           :BONUS-CURRENCY

END-EXEC.

Host variables for all parameters that are specified in the table procedure definition should be provided.

SELECT Statement

The SELECT statement can be used as an alternative to the CALL statement to invoke a (table) procedure. The following
sections describe the results of invoking each type of procedure using a SELECT statement.

SELECT of a Procedure

A procedure always returns zero or one result set of parameters, therefore, a SELECT ... INTO is used.

EXEC SQL

     SELECT BONUS_AMOUNT,

            BONUS_CURRENCY

     FROM DEMOEMPL.GET_BONUS(1234)

          INTO :BONUS-AMOUNT,

               :BONUS_CURRENCY

END-EXEC

If the SELECT is successful, indicated by an SQLSTATE of '00000' the host variables BONUS-AMOUNT and BONUS-
CURRENCY contains valid data, returned by the invoked routine for EMP-ID 1234, the input value supplied for the first
parameter.

SELECT of a Table Procedure

A table procedure can return zero or more result sets of parameters. Therefore, a SELECT ... INTO statement is only
used when the SELECT returns zero or only one result set. A cursor is required if more than one row is returned to the
result set.
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Declaration of the Cursor

The following information is an example of the cursor declaration.

EXEC SQL

     DECLARE C_BONUS_SET CURSOR

             FOR SELECT BONUS_AMOUNT, BONUS_CURRENCY

             FROM DEMOEMPL.GET_BONUS_SET

             ( EMP_ID =1234 )

END-EXEC.

Open the Cursor

The following information is an example of opening the cursor.

EXEC SQL

     OPEN C_BONUS_SET

END-EXEC.

Fetch the Result Sets

The following information is an example of fetching the result sets.

EXEC SQL

     FETCH C_BONUS_SET

     INTO :BONUS-AMOUNT,

          :BONUS-CURRENCY

END-EXEC.

NOTE
For more information on using cursors, see  Cursor Usage and Examples.

Requirements and Options for Host Languages
Requirements and options apply to a particular host language when you embed SQL in an application program to access
IDMS.

Using SQL in an ADS Application
This article contains the following sections that are specific to embedding SQL in an ADS application program:

NOTE

For more information about ADS application programming, refer to Using ADS and the "ADS Reference" section
of the IDMS Reference documentation.

Embedding SQL Statements

Requirements

To embed an SQL statement in an ADS program, you must:
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• Observe ADS margin requirements (columns 1 through 72)
• Use SQL statement delimiters

Options

You can use the SQL convention to insert comments in an SQL statement.

You can use the ADS convention to continue an SQL statement on the next line.

Delimited, Continued, and Commented Statements

How You Delimit a Statement

When you embed an SQL statement in an ADS application program, you must use these statement delimiters:

• Begin each SQL statement with EXEC SQL
• End each SQL statement with END-EXEC.

Statement Delimiter Example

The following example shows the use of SQL statement delimiters:

EXEC SQL

  INSERT INTO DIVISION VALUES ('D07','LEGAL',1234)

END-EXEC.

The statement text can be on the same line as the delimiters.

Continuing Statements

If you do one of the following, you can write an SQL statement on more than one line:

• Split the statement before or after any keyword, value, or delimiter
• Code through column 72 of one line and continue in column 1 of the next line

Continued Statement Example

----+----1----+----2----+----3----+----4----+----5----+----6----+----7 -- 

EXEC SQL

   INSERT INTO SKILL VALUES (5678, 'TELEMARKETING', 'PRESENT SALES SCRIP

T OVER THE TELEPHONE, INPUT RESULTS')

END-EXEC.

How to Put Comments in SQL Statements

To include comments within SQL statements that are embedded in an ADS program, you can use the SQL comment
characters, two consecutive hyphens (--), on an SQL statement line following the statement text.

Restrictions on Comments

• Do not insert a comment in the middle of a string constant or delimited identifier
• Do not use the ADS comment character ! to insert a comment in an embedded SQL statement

SQL Comment Example

The following example shows two comments within an embedded SQL statement:

EXEC SQL

-- Perform update on active employees only

   UPDATE BENEFITS

     SET VAC_ACCRUED = VAC_ACCRUED + 10,   -- Add 10 hours vacation

         SICK_ACCRUED = SICK_ACCRUED + 1   -- Add 1 sick day

     WHERE EMP_ID IN
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         (SELECT EMP_ID FROM EMPLOYEE

            WHERE STATUS = 'A')

END-EXEC.

Placing an SQL Statement

Where You Can Put Statements

These are the rules for placing an SQL statement in an ADS program:

• Only a WHENEVER directive or a DECLARE CURSOR statement may appear in a declaration module
• All SQL statements except for INCLUDE TABLE are valid for premap and response processes

Order of Compilation

Dialog modules are compiled in this order:

1. Declaration module
2. Premap process module
3. Response process modules

The order of compilation of response process modules is not guaranteed. Therefore, if a WHENEVER condition or
the availability of a cursor must span modules, you should place the WHENEVER statement or cursor declaration in a
declaration module.

Declaration Module

ADS uses a declaration module, if it exists, when you compile the dialog.

The declaration module can contain WHENEVER directives and DECLARE CURSOR statements.

WHENEVER and DECLARE CURSOR are not executable statements, and a declaration module is not executable. The
scope of a WHENEVER or DECLARE CURSOR is the entire dialog.

A WHENEVER directive or DECLARE CURSOR statement is valid in a premap or response process, but the scope of the
statement is not global.

Scope of WHENEVER

The scope of a WHENEVER condition in a premap or response is the rest of that premap or response or until another
WHENEVER statement that changes the condition is encountered within the process.

A WHENEVER declaration in a premap or response overrides (for the duration of its scope) the global declaration in the
declaration module.

Scope of DECLARE CURSOR

The scope of a DECLARE CURSOR statement is from the moment that the declaration is encountered in dialog
compilation to the end of that compilation.

Defining Host Variables

What You Declare

You implicitly declare host variables for an ADS dialog when:

• You associate a record or a table with the dialog using the WORK RECORD screen of ADSC
• You associate a map or subschema, and thus its records, with the dialog

Any record element that is valid for an ADS MOVE command is valid as a host variable.
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NOTE
For more information about ADSC and the MOVE command, see the "ADS Reference" section of the IDMS
Reference documentation.

Equivalent Column Data Types

All IDMS data types are supported by ADS.

This table shows definitions of ADS host variable data types and the equivalent IDMS table column data types:

ADS PICTURE and USAGE clause IDMS data type
PIC X(n) USAGE DISPLAY CHAR(n)
01 name
49 name-LEN PIC S9(4) COMP
49 name-TEXT PIC X(n)

VARCHAR(n)

PIC S9(p-s)V9(s) USAGE COMP-3 DECIMAL(p,s)
PIC 9(p-s)V9(s) USAGE COMP-3 UNSIGNED DECIMAL(p,s)1
USAGE COMP-2 DOUBLE PRECISION
USAGE COMP-1 REAL
USAGE COMP-1 FLOAT
PIC S9(n) USAGE COMP
(where n<5)

SMALLINT

PIC S9(n) USAGE COMP
(where n>4 and n<10)

INTEGER

PIC S9(n) USAGE COMP
(where n>9)

LONGINT or BIGINT

PIC S9(p-s)V9(s) USAGE DISPLAY NUMERIC(p,s)
PIC 9(p-s)V9(s) USAGE DISPLAY UNSIGNED NUMERIC(p,s)1
PIC X(n) USAGE DISPLAY BINARY(n)
PIC G(n) USAGE DISPLAY-1 GRAPHIC(n)1
01 name
49 name-LEN PIC S9(4) COMP
49 name-TEXT PIC G(n) DISPLAY-1

VARGRAPHIC(n)1

PIC X(10) USAGE DISPLAY DATE
PIC X(8) USAGE DISPLAY TIME
PIC X(26) USAGE DISPLAY TIMESTAMP
PIC X(8) USAGE DISPLAY TID1

NOTE
1 This data type is an IDMS extension of the SQL standard. For more information about IDMS data types, see
the IDMS Reference documentation.

Including Tables

You include an SQL table in an ADS dialog by specifying the table on the WORK RECORD screen of ADSC.

 318



 Programming

ADSC creates host variable structures using these data type equivalents when directed to include a table on the Work
Record Screen:

IDMS data type Data type in included table
BINARY(n) PIC X(n)
CHARACTER(n) PIC X(n)
VARCHAR(n) -LEN PIC S9(4) COMP

-TEXT PIC X(n)
GRAPHIC(n) PIC G(n) DISPLAY-1
VARGRAPHIC(n) -LEN PIC S9(4) COMP

-TEXT PIC G(n) DISPLAY-1
DECIMAL(p,s) PIC S9(p-s)V9(s) COMP-3
UNSIGNED DECIMAL(p,s) PIC 9(p-s)V9(s) COMP-3
NUMERIC(p,s) PIC S9(p-s)V9(s) DISPLAY
UNSIGNED NUMERIC(p,s) PIC 9(p-s)V9(s) DISPLAY
DOUBLE PRECISION COMP-2
FLOAT(n) where
n <= 24
n > 24

COMP-1
COMP-2

REAL COMP-1
DATE PIC X(10)
TIME PIC X(8)
TIMESTAMP PIC X(26)
SMALLINT PIC S9(4) COMP
INTEGER PIC S9(8) COMP
LONGINT PIC S9(18) COMP
Indicator variable PIC S9(4) COMP or PIC S9(8) COMP
TID PIC X(8)

Defining Bulk Structures

A bulk structure is a group element or a record which contains a subordinate array for holding multiple occurrences of
input or output values. Bulk structures are used in bulk SELECT, INSERT, and FETCH statements for retrieving or storing
multiple rows of data.

Format of a Bulk Structure

A bulk structure consists of three levels:

• The highest level is the structure itself (level 01 through 47).
• The second level is a multiply occurring group item (level 02 through 48).
• The third level consists of elementary or variable length data items (variable length data items are group elements

consisting of a halfword length field followed by a character or graphics field).
The number, type and order of data items at the lowest level must correspond to the number, data type, and order of
column values being retrieved or inserted.

All data descriptions that are used by ADS are defined within the dictionary.

Bulk Structure Example
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The following is an example of a valid bulk structure definition using IDD syntax:

ADD ELEMENT EMP-ID PIC 999.

ADD ELEMENT EMP-NAME PIC X(30).
ADD ELEMENT DEPT-NAME PIC X(30).
ADD ELEMENT BULK-ROW SUB ELEMENTS ARE
(EMP-ID EMP-NAME DEPT-NAME).
ADD ELEMENT BULK-DATA SUB ELEMENT
BULK-ROW OCCURS 20.

Referring to a Bulk Structure

When referring to a bulk structure in a SELECT, FETCH, or INSERT statement, the name of the highest level is used:

EXEC SQL

  FETCH EMPCURS BULK :BULK-DATA

END-EXEC.

Restrictions

The following restrictions apply to bulk structures defined for use with ADS:

• The following clauses may not appear within the lowest level element definitions:
– BLANK WHEN ZERO IS ON
– JUSTIFY IS ON
– OCCURS
– (R) indicating redefinition
– SIGN IS LEADING/TRAILING
– SYNC

• Indicator variables cannot be defined for elements within the bulk structure
• The bulk structure must be either a record or the first element within the record

Referring to Host Variables

What You Can Do

IDMS supports references to host variables in SQL statements. The host variable name must be preceded with a colon (:).

NOTE
For more information about host variables, see the "Referring to Host Variables" section of Host Variables in an
SQL Statement.

Qualifying Host Variable Names

IDMS supports two methods of qualifying ADS host variable names in an SQL statement.

For example, assume these host variable definitions:

01 EMP

     03 HIRE-DATE

 .

 .

 .

01 MGR

     03 HIRE-DATE

 .

 .

 .
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The methods of qualifying HIRE-DATE in both of the following examples are valid:

EXEC SQL

  SELECT...

    INTO :HIRE-DATE OF EMP

----------------

EXEC SQL

  SELECT...

    INTO :EMP.HIRE-DATE

Including SQL Communication Areas

Automatically Included

The SQL Communications Areas (SQLCAs) are included automatically in an ADS dialog that contains embedded SQL.
You make no declaration of these data structures in the ADS modules you create.

SQLCA Structure

This is the ADS format of the SQLCA:

COBOL/ADS SQLCA

    01  SQLCA.

        02  SQLCAID                 PIC X(8).

        02  SQLCODE                 PIC S9(9) COMP.

        02  SQLCSID                 PIC X(8).

        02  SQLCINFO.

         03  SQLCERC                PIC S9(9) COMP.

         03  FILLER                 PIC S9(9) COMP.

         03  SQLCNRP                PIC S9(9) COMP.

         03  FILLER                 PIC S9(9) COMP.

         03  SQLCSER                PIC S9(9) COMP.

         03  FILLER                 PIC S9(9) COMP.

         03  SQLCLNO                PIC S9(9) COMP.

         03  SQLCMCT                PIC S9(9) COMP.

         03  SQLCARC                PIC S9(9) COMP.

         03  SQLCFJB                PIC S9(9) COMP.

         03  FILLER                 PIC S9(9) COMP.

         03  FILLER                 PIC S9(9) COMP.

        02  SQLCINF2 REDEFINES SQLCINFO.

         03  SQLERRD                PIC S9(9) COMP

                                    OCCURS 12.

        02  SQLCMSG.

         03  SQLCERL                PIC S9(9) COMP.

         03  SQLERM                 PIC X(256).

        02  SQLCMSG2 REDEFINES SQLCMSG.

         03  FILLER                 PIC X(2).

         03  SQLERRM.

          04  SQLCERRML             PIC S9(4) COMP.

          04  SQLERRMC              PIC X(256).

        02  SQLSTATE                PIC X(5).

        02  SQLCRNF                 PIC X(1).

        02  SQLCNRRS                PIC S9(4) COMP.
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        02  FILLLER                 PIC X(8).

                                           ────┐

        02  SQLWORK                 PIC X(16). │

        02  SQLCWRK2 REDEFINES SQLWORK.        │

         03  SQLERRP.                          │

          04  SQLCVAL               PIC X(5).  │  Included by the

          04  FILLER                PIC X(3).  │  precompiler for

         03  SQLWARN.                          │  DB2 compatibility;

          04  SQLWARN0              PIC X(1).  │  not used by CA IDMS

          04  SQLWARN1              PIC X(1).  │

          04  SQLWARN2              PIC X(1).  │

          04  SQLWARN3              PIC X(1).  │

          04  SQLWARN4              PIC X(1).  │

          04  SQLWARN5              PIC X(1).  │

          04  SQLWARN6              PIC X(1).  │

          04  SQLWARN7              PIC X(1).  │

                                           ────┘

Using SQL in a COBOL Application Program
To embed SQL in a COBOL application program, you must understand the requirements and use of statements. This topic
describes the following aspects of embedding SQL in a COBOL application program:

NOTE
For more information documenting all aspects of COBOL application programming in the IDMS environment,
see DML Reference for COBOL.

Embedding SQL Statements

Requirements

To embed an SQL statement in a COBOL program, you must:

• Place the statement in the proper division of the program
• Observe COBOL margin requirements (columns 8 through 72)
• Use statement delimiters

Options

You can use SQL conventions to:

• Continue an SQL statement on the next line
• Insert comments in an SQL statement

You can use a precompiler-directive statement to copy SQL statements in a module from the dictionary into the program.

NOTE
SQL statements cannot be embedded using the COBOL INCLUDE or BASIS statement.

Delimited, Continued, and Commented Statements

Using SQL Statement Delimiters

When you embed an SQL statement in a COBOL application program, you must use these statement delimiters:

• Begin each SQL statement with EXEC SQL
• End each SQL statement with END-EXEC.
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NOTE
The period following END-EXEC is optional. Include it wherever you would normally terminate a COBOL
statement with a period.

The following example shows the use of SQL statement delimiters:

EXEC SQL

  INSERT INTO DIVISION VALUES ('D07','LEGAL',1234)

END-EXEC.

The statement text can be on the same line as the delimiters.

Continuing Statements

You can write SQL statements on one or more lines. If you split the statement before or after any keyword, value, or
delimiter, a special character is not required to show that a statement continues on the next line.

You can use the COBOL continuation character, a hyphen (-), in column 7 when a string constant in an embedded SQL
statement is split at column 72 and it continues on the next line:

----+----1----+----2----+----3----+----4----+----5----+----6----+----7 -- 

       EXEC SQL

         INSERT INTO SKILL

           VALUES (5678,'TELEMARKETING','PRESENT SALES SCRIPT OVER THE

      -'TELEPHONE, INPUT RESULTS')

       END-EXEC.

Inserting SQL Comments

To include comments within SQL statements that are embedded in a COBOL program, you can:

• Use the COBOL comment character * in column 7
• Use the SQL comment characters, two consecutive hyphens (--), on an SQL statement line following the statement

text

A comment that begins with the SQL comment characters (--) terminates at the end of the line (column 72).

You cannot use SQL comment characters to insert a comment in the middle of a string constant or delimited identifier.

The following example shows both methods of inserting comments within an embedded SQL statement:

----+----1----+----2----+----3----+----4----+----5----+----6----+----7 -- 

       EXEC SQL

      *********  PERFORM UPDATE ON ACTIVE EMPLOYEES ONLY

         UPDATE BENEFITS

           SET VAC_ACCRUED = VAC_ACCRUED + 10,  -- Add 10 hours vacation

               SICK_ACCRUED = SICK_ACCRUED + 1  -- Add 1 sick day

           WHERE EMP_ID IN

             (SELECT EMP_ID FROM EMPLOYEE

             WHERE STATUS = 'A')

 END-EXEC.

Placing an SQL Statement

Where You Can Put Statements

These are the rules for placing an SQL statement in a COBOL program:
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• The INCLUDE statement must be in the DATA DIVISION
• The WHENEVER can be in the DATA DIVISION or the PROCEDURE DIVISION
• The DECLARE CURSOR and DECLARE EXTERNAL CURSOR statements can be in the DATA DIVISION or the

PROCEDURE DIVISION but must precede the OPEN statement that references the cursor
• All other statements must be in the PROCEDURE DIVISION

Versions Before VS COBOL II

If your program is written for a version of COBOL that is before VS COBOL II, observe these guidelines:

• Do not include an SQL statement within the scope of a COBOL IF statement
• Use the THRU construction for a PERFORM statement that references a section containing an SQL statement

COBOL Version Examples

The following example is valid in VS COBOL II and later versions:

IF I < 100

  EXEC SQL

    SELECT EMP_LNAME,

           DEPT_ID

      INTO :EMP-LNAME,

           :DEPT-ID

      WHERE EMP_ID = :WK-EMP-ID

  END-EXEC.

  COMPUTE A = A + 1.

For a COBOL version before VS COBOL II, the procedure can be written as follows:

IF I < 100

  PERFORM  PARAGRAPH-B THRU PARAGRAPH-B-END

  COMPUTE A = A + 1.

PARAGRAPH-B.

  EXEC SQL

    SELECT EMP_LNAME,

           DEPT_ID

      INTO :EMP-LNAME,

           :DEPT-ID

      WHERE EMP_ID = :WK-EMP-ID

  END-EXEC.

PARAGRAPH-B-END.

Defining Host Variables

Host variables are defined using COBOL data declarative statements appearing in SQL declare sections.

IDMS extensions offer the alternative methods of using the INCLUDE TABLE precompiler directive or copying record
descriptions from the data dictionary.

A host variable definition may appear anywhere a legal data item definition can appear.

Using COBOL Data Declarations

What You Declare
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Within an SQL declare section, you specify the name, level, and data type of host variables using standard COBOL data
declarative statements and observing these guidelines:

• A host variable name must conform to COBOL rules for forming variable names
• The level number is in the range of 01 to 49, or 77

An IDMS extension of the SQL standard allows level numbers in the range of 02 to 49.
• The data type of the host variable as defined in the PICTURE and USAGE clauses

Equivalent Column Data Types

All IDMS data types can be supported in a COBOL program.

This table shows types of COBOL host variables and the equivalent IDMS table column data types:

COBOL PICTURE and USAGE clause IDMS data type
PIC X(n) USAGE DISPLAY CHAR(n)
01 name
49 name-LEN PIC S9(4) COMP
49 name-TEXT PIC X(n)

VARCHAR(n)

PIC S9(p-s)V9(s) USAGE COMP-3 DECIMAL(p,s)
PIC 9(p-s)V9(s) USAGE COMP-3 UNSIGNED DECIMAL(p,s)1
USAGE COMP-2 DOUBLE PRECISION
USAGE COMP-1 REAL
USAGE COMP-1 FLOAT
PIC S9(n) USAGE COMP
(where n<5)

SMALLINT

PIC S9(n) USAGE COMP
(where n>4 and n<10)

INTEGER

PIC S9(n) USAGE COMP
(where n>9)

LONGINT or BIGINT

PIC S9(p-s)V9(s) USAGE DISPLAY NUMERIC(p,s)
PIC 9(p-s)V9(s) USAGE DISPLAY UNSIGNED NUMERIC(p,s)1
PIC X(n) USAGE SQLBIN BINARY(n)
PIC G(n) USAGE DISPLAY-1 GRAPHIC(n)1
01 name
49 name-LEN PIC S9(4) COMP
49 name-TEXT PIC G(n) DISPLAY-1

VARGRAPHIC(n)1

PIC X(10) USAGE DISPLAY DATE
PIC X(8) USAGE DISPLAY TIME
PIC X(26) USAGE DISPLAY TIMESTAMP
PIC X(8) USAGE SQLBIN TID1

NOTE
This data type is an IDMS extension of the SQL standard. For more information about IDMS data types, see
SQL Reference.

Host Variable Declaration Example
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In this example, the SQL declare section defines host variables, including one indicator variable, using standard COBOL
data declarations. The example is annotated to show the equivalent column data type for each variable and to identify an
indicator variable:

WORKING-STORAGE SECTION.

 .

 .

 .

 EXEC SQL BEGIN DECLARE SECTION END-EXEC.

   01  EMP-ID           PIC S9(8)     USAGE COMP.    ◄─ INTEGER

   01  EMP-LNAME        PIC X(20).                   ◄─ CHARACTER

   01  SALARY-AMOUNT    PIC S9(6)V(2) USAGE COMP-3.  ◄─ DECIMAL

   01  PROMO-DATE       PIC X(10).                   ◄─ DATE

   01  PROMO-DATE-I     PIC S9(4)     USAGE COMP.    ◄─ Indicator variable

 EXEC SQL END DECLARE SECTION END-EXEC.

Declaring an indicator variable

An indicator variable must be either a 2-byte or 4-byte computational (binary) data type. In the previous example,
PROMO-DATE-I is a valid indicator variable.

SQLIND data type

You can declare an indicator variable with the data type SQLIND:

05  PROMO_DATE       PIC X(10).                ◄─ DATE

05  PROMO_DATE_I     SQLIND.                   ◄─ Indicator variable 

The precompiler substitutes PIC S9(8) USAGE COMP in the output source.

The SQLIND data type is primarily for use within bulk structure definitions. In other cases its use is optional.

Allowable Host Variable Definitions

A host variable definition may contain:

• PICTURE clause
• USAGE clause
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– DISPLAY
– DISPLAY SIGN LEADING SEPARATE
– COMP
– COMP-11
– COMP-21
– COMP-31
– SQLIND1
– SQLBIN1
– SQLSESS1

• VALUE clause1
• 88 condition-name1 (any legal COBOL clause)
• OCCURS1 clause (except within a non-bulk structure)

Within a bulk structure definition, the occurs clause is allowed only on the second-level group element. The following
subclauses are also supported but only on the second-level group element of a bulk structure:
– DEPENDING ON

NOTE
The DEPENDING ON variable is not used in determining the number of rows in the bulk structure.

– ASCENDING/DESCENDING KEY
– INDEXED BY

• REDEFINES1 clause (except within a bulk or non-bulk structure)
• BLANK WHEN ZERO1 (except within a bulk or non-bulk structure)
• SYNCHRONIZED1 (except within a bulk or non-bulk structure)

(1 This support is an IDMS extension of the SQL standard.)

Using INCLUDE TABLE

Output of INCLUDE TABLE

The IDMS precompiler uses these data type equivalents when directed by an INCLUDE TABLE statement to create a host
variable declaration.

IDMS data type COBOL data type on INCLUDE TABLE
BINARY(n) PIC X(n)
CHARACTER(n) PIC X(n)
VARCHAR(n) -LEN PIC S9(4) COMP

-TEXT PIC X(n)
GRAPHIC(n) PIC G(n) DISPLAY-1
VARGRAPHIC(n) -LEN PIC S9(4) COMP

-TEXT PIC G(n) DISPLAY-1
DECIMAL(p,s) PIC S9(p-s)V9(s) COMP-3
UNSIGNED DECIMAL(p,s) PIC 9(p-s)V9(s) COMP-3
NUMERIC(p,s) PIC S9(p-s)V9(s) DISPLAY
UNSIGNED NUMERIC(p,s) PIC 9(p-s)V9(s) DISPLAY
DOUBLE PRECISION COMP-2
FLOAT(n) where
n <= 24
n > 24

COMP-1
COMP-2
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REAL COMP-1
DATE PIC X(10)
TIME PIC X(8)
TIMESTAMP PIC X(26)
SMALLINT PIC S9(4) COMP
INTEGER PIC S9(8) COMP
LONGINT PIC S9(18) COMP
SQLIND COMP PIC S9(8)
TID PIC X(8) USAGE SQLBIN

Default Structure

The default structure that is created by the INCLUDE statement has these features:

• An 01-level element for the table
• A subordinate element is named for each table column, which is defined with the equivalent program language data

type
• An additional element, with the suffix '-I', for each column that allows null values, to be available as an indicator

variable
• All element names that are generated with hyphens to replace underscores that appear in column names, to conform

to COBOL naming standards
If you specify a table without a schema name qualifier, you must supply a schema name with a precompiler option.

NOTE
For more information about precompiler options, see Preparing and Executing the Program.

Defining Bulk Structures

A bulk structure is a group element or a record which contains a subordinate array for holding multiple occurrences of
input or output values. Bulk structures are used in bulk SELECT, INSERT, and FETCH statements for retrieving or storing
multiple rows of data.

Format of a Bulk Structure

A bulk structure consists of three levels:

• The highest level is the structure itself (level 01 through 47).
• The second level is a multiply occurring group item (level 02 through 48).
• The third level consists of elementary or variable length data items (variable length data items are group elements

consisting of a halfword length field followed by a character or graphics field).
The number, type and order of data items at the lowest level must correspond to the number, data type, and order of
column values being retrieved or inserted.

Bulk Structure Example

An example of a valid bulk structure follows:

EXEC SQL  BEGIN DECLARE SECTION   END-EXEC.

  02  BULK-DATA.

    04  BULK-ROW OCCURS 20 TIMES.

      05  EMP-ID    PIC 999.

      05  EMP-NAME  PIC X(30).

      05  DEPT-NAME PIC X(30).
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EXEC SQL  END DECLARE SECTION    END-EXEC.

Referring to a Bulk Structure

When referring to a bulk structure in a SELECT, FETCH, or INSERT statement, the name of the highest level is used:

EXEC SQL

  FETCH EMPCURS BULK :BULK-DATA

END-EXEC.

Indicator Variables

An indicator variable can be associated with a data item within the structure as follows:

• The indicator variable must immediately follow the data item with which it is associated
• The picture of the indicator variable must be S9(n) where n is from 4 through 8
• The usage of the indicator variable must be SQLIND

On encountering the SQLIND usage, the precompiler interprets the variable as an indicator associated with the
preceding variable. SQLIND is replaced with COMP in the generated source.

Restrictions

The following COBOL clauses must not appear within a bulk structure definition:

• BLANK WHEN ZERO
• JUSTIFIED
• OCCURS (except at the second level)
• REDEFINES
• SIGN
• SYNCHRONIZED

Fillers may appear within the structure; however, their data content is not preserved across a bulk SELECT or FETCH.

Using INCLUDE TABLE

A bulk structure can be defined for a given table by using the INCLUDE TABLE statement with a NUMBER OF ROWS
clause. The statement in this example generates a bulk structure capable of holding 20 entries:

EXEC SQL

  INCLUDE TABLE EMPLOYEE NUMBER OF ROWS 20

END-EXEC.

Non-bulk Structures and Indicator Arrays

About Non-bulk Structures

A non-bulk structure is a group element or record which is used to represent a list of host variables within an SQL
statement. When a reference is made to a non-bulk structure, it is interpreted as a reference to all the subordinate
elements within the structure.

About Indicator Arrays

An indicator array is a group element or record which contains one multiply occurring subordinate element that is used as
an array of indicator variables. Indicator arrays hold indicator values for items within a non-bulk structure.

Format of a Non-bulk Structure

A non-bulk structure consists of two levels:
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• The highest level is the structure itself (level 01 through 48)
• The second level consists of elementary or variable length data items (variable length data elements are group

elements which consist of a halfword length field followed by a character or graphics field)

The number, type, and order of data items at the lowest level must correspond to the number, data type, and order of
column values being retrieved or inserted.

Non-bulk Structure Example

This is an example of a valid non-bulk structure:

EXEC SQL  BEGIN DECLARE SECTION   END-EXEC.

  01  EMP-INFO.

      05  EMP-ID    PIC 999.

      05  EMP-NAME  PIC X(30).

      05  DEPT-NAME PIC X(30).

EXEC SQL  END DECLARE SECTION    END-EXEC.

Format of an Indicator Array

An indicator array consists of two levels:

• The highest level represents the entire array (level 01 through 48)
• The second level is a multiply occurring element that defines a halfword or fullword field

This is an example of a valid indicator array:

EXEC SQL  BEGIN DECLARE SECTION   END-EXEC.

  02  INDS.

    04  IND SQLIND OCCURS 20 TIMES.

EXEC SQL  END DECLARE SECTION    END-EXEC.

Referring to a Non-bulk Structure

A non-bulk structure can be referred to anywhere a list of host variables can be specified:

• The INTO clause of a SELECT or FETCH statement; for example:

EXEC SQL

  FETCH EMPCURS INTO :EMP-INFO

END-EXEC.

• The VALUES clause of an INSERT statement

Unlike bulk processing, a single SQL statement can contain more than one reference to a non-bulk structure. Each
such reference is interpreted as a list of host variable references. The union of all such host variables together with any
elementary host variables must correspond to a single result row (or input row, for an INSERT statement).

Referring to an Indicator Array

To associate indicator variables with the elements of the non-bulk structure, the name of an indicator array is specified
immediately following the name of the non-bulk structure:

EXEC SQL

  FETCH EMPCURS INTO :INFO :INDS

END-EXEC.
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NOTE
Either the name of the group or its subordinate element may be used to refer to an indicator array.

Association of Indicator Variables and Non-bulk Structure Elements

The number of occurrences in the indicator array need not be the same as the number of elements in the non-bulk
structure with which it is used. If there are more indicators than elements, the remaining indicators are ignored, although
their contents are not necessarily preserved. If there are fewer indicators than elements, an indicator is associated with
each element in the structure until all indicators are assigned. The remaining elements do not have associated indicators.
This may result in an error if an attempt is made to return a null value into an element with no associated indicator.

Restrictions

The following COBOL clauses must not appear within a non-bulk structure definition:

• BLANK WHEN ZERO
• JUSTIFIED
• OCCURS
• REDEFINES
• SIGN
• SYNCHRONIZED

Fillers having a character data type may appear within the structure. However, their data content is not preserved across a
SELECT or FETCH.

NOTE
Unless the included table has no nullable columns, an INCLUDE TABLE table-name precompiler directive
cannot be used to define the non-bulk structure. Any nullable column would cause the precompiler to insert an
associated indicator variable which makes the structure unusable for a reference in the FETCH statement.

Referring to Host Variables

What You Can Do

IDMS supports references to host variables in SQL statements. The host variable name must be prefixed with a colon (:).

NOTE
For more information, see Referring to Host Variables.

IDMS also supports references to:

• Subordinate elements which may require qualification for uniqueness
• Subscripted elements

Qualifying Host Variable Names

IDMS supports two methods of qualifying host variable names.

For example, assume these host variable definitions:

01 EMP

     03 HIRE-DATE

 .

 .

 .

01 MGR

     03 HIRE-DATE

 .

 .
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 .

The method of qualifying HIRE-DATE in either of the following examples is valid:

EXEC SQL

  SELECT...

    INTO :HIRE-DATE OF EMP

----------------

EXEC SQL

  SELECT...

    INTO :EMP.HIRE-DATE

Subscripted Variable Names

An IDMS extension of the SQL standard supports host variable arrays for use in bulk processing. By further extension of
the SQL standard, IDMS supports reference to a subscripted variable in a host variable array.

The following host variable references are all valid:

• :DIV-CODE(1)
• :DIV-CODE (15)
• :DIV-CODE(SUB1)
• :DIV-CODE(SUB1,SUB2)

Including SQL Communication Areas

Declaring SQL Communication Areas

IDMS provides these ways of including the SQL Communication Areas in a COBOL program:

• The program can declare the host variable SQLSTATE in the WORKING-STORAGE SECTION:

01   SQLSTATE      PIC X(5).

NOTE
SQLSTATE does not have to be defined inside an SQL declare section.

• The program can declare the host variable SQLCODE in the WORKING-STORAGE SECTION:

01   SQLCODE       PIC S9(8)

                   USAGE COMP.

NOTE
SQLCODE does not have to be defined inside an SQL declare section.

• The precompiler automatically includes the communication areas at the end of the WORKING-STORAGE section in
any program that contains embedded SQL statements

• The program can issue this precompiler directive:

EXEC SQL

  INCLUDE SQLCA

END-EXEC.

Using the INCLUDE statement to declare the SQLCA is an IDMS extension of the SQL standard.

SQLCA Structure
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This is the COBOL format of the SQLCA:

COBOL/ADS SQLCA

    01  SQLCA.

        02  SQLCAID                 PIC X(8).

        02  SQLCODE                 PIC S9(9) COMP.

        02  SQLCSID                 PIC X(8).

        02  SQLCINFO.

         03  SQLCERC                PIC S9(9) COMP.

         03  FILLER                 PIC S9(9) COMP.

         03  SQLCNRP                PIC S9(9) COMP.

         03  FILLER                 PIC S9(9) COMP.

         03  SQLCSER                PIC S9(9) COMP.

         03  FILLER                 PIC S9(9) COMP.

         03  SQLCLNO                PIC S9(9) COMP.

         03  SQLCMCT                PIC S9(9) COMP.

         03  SQLCARC                PIC S9(9) COMP.

         03  SQLCFJB                PIC S9(9) COMP.

         03  FILLER                 PIC S9(9) COMP.

         03  FILLER                 PIC S9(9) COMP.

        02  SQLCINF2 REDEFINES SQLCINFO.

         03  SQLERRD                PIC S9(9) COMP

                                    OCCURS 12.

        02  SQLCMSG.

         03  SQLCERL                PIC S9(9) COMP.

         03  SQLERM                 PIC X(256).

        02  SQLCMSG2 REDEFINES SQLCMSG.

         03  FILLER                 PIC X(2).

         03  SQLERRM.

          04  SQLCERRML             PIC S9(4) COMP.

          04  SQLERRMC              PIC X(256).

        02  SQLSTATE                PIC X(5).

        02  SQLCRNF                 PIC X(1).

        02  SQLCNRRS                PIC S9(4) COMP.

        02  FILLLER                 PIC X(8).

                                           ────┐

        02  SQLWORK                 PIC X(16). │

        02  SQLCWRK2 REDEFINES SQLWORK.        │

         03  SQLERRP.                          │

          04  SQLCVAL               PIC X(5).  │  Included by the

          04  FILLER                PIC X(3).  │  precompiler for

         03  SQLWARN.                          │  DB2 compatibility;

          04  SQLWARN0              PIC X(1).  │  not used by CA IDMS

          04  SQLWARN1              PIC X(1).  │

          04  SQLWARN2              PIC X(1).  │

          04  SQLWARN3              PIC X(1).  │

          04  SQLWARN4              PIC X(1).  │

          04  SQLWARN5              PIC X(1).  │

          04  SQLWARN6              PIC X(1).  │

          04  SQLWARN7              PIC X(1).  │

                                           ────┘
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Copying Information from the Dictionary

You can use these precompiler directives to instruct the precompiler to copy entities from the dictionary into the COBOL
application program:

• COPY IDMS FILE
• COPY IDMS RECORD
• COPY IDMS MODULE
• INCLUDE module-name

COPY IDMS FILE Statement

The COPY IDMS FILE statements copy file descriptions from the dictionary into the program. Each COPY IDMS FILE
statement generates the file definition that includes record size, block size, and recording mode from the dictionary. Any
records included in the file through the Integrated Data Dictionary (IDD) facilities are also copied.

Syntax

►►─── FILE SECTION. ──────────────────────────────────────────────────────────►

   ┌─────────────────────────────────────────────────────────────────┐

 ►─▼─┬─────────────────────────────────────────────────────────┬─ . ─┴────────►◄

     └─ COPY IDMS FILE file-name ─┬──────────────────────────┬─┘

                                  └─ VERSION version-number ─┘

Parameters
file-name

Copies the description of a non-IDMS file into the DATA DIVISION. File-name is either the primary name or a
synonym for a file that is defined in the dictionary.

VERSION version-number
Qualifies file-name with a version number. Version-number must be an integer in the range 1 through 9999 and
defaults to the highest version number defined in the dictionary for file-name.

Usage

The FILE SECTION of the DATA DIVISION can include one or more COPY IDMS FILE statements.

COPY IDMS RECORD Statement

The COPY IDMS RECORD statement allows you to copy a record description from the dictionary into the DATA DIVISION
of a COBOL program at the location of the COPY IDMS statement.

Syntax

►►─┬─ WORKING-STORAGE SECTION. ─┬─────────────────────────────────────────────►

   └─ LINKAGE SECTION. ─────────┘

   ┌──────────────────────────────────────────────────────────────────────┐

 ►─▼─┬──────────────────────────────────────────────────────────────┬─ . ─┴───►◄

     └─┬────────────────┬─── COPY IDMS RECORD record-specification ─┘

       └─ level-number ─┘

Expansion of Record-specification
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►►─── record-name ───┬──────────────────────────┬─────────────────────────────►

                     └─ VERSION version-number ─┘

 ►─┬─────────────────────────┬────────────────────────────────────────────────►◄

   └─ REDEFINES record-name ─┘

Parameters
level-number

Instructs the precompiler to copy the descriptions into the program at a level other than the level that was
originally specified for the description in the dictionary. Level-number must be an integer in the range 01 through
48.
If level-number is specified, the first level is copied to the level specified by level-n; all other levels are adjusted
accordingly. If level-n is not specified, the descriptions that are copied have the same level numbers as originally
specified in the dictionary.

record-name
Specifies the name of the record to be copied. Record-name can be either the primary name or a synonym for a
record that is stored in the dictionary.

version-number
Qualifies dictionary records with a version number. Version-number must be an integer in the range 1 through
9999.
If version-number is not specified, the record that is copied is the record synonym for the named record that is the
highest version that is defined for COBOL.

REDEFINES record-name
Copies a record description to an area previously defined by another record description. Therefore, two record
descriptions can provide alternative definitions of the same storage location.

Usage

Invalid Descriptors

The program can copy a record definition from the dictionary and can use the record elements as host variables in
embedded SQL.

If you declare host variables by copying a record description from the dictionary, you must observe all rules regarding host
variable declarations.

Placement

You can place COPY IDMS RECORD statements in any area of the DATA DIVISION that COBOL allows record
definitions.

VALUE Clauses

If the dictionary record is to be copied into the LINKAGE SECTION and includes VALUE clauses, the VALUE clauses are
not copied.

Using COPY IDMS RECORD for Host Variables

If the record to copy contains fields that the program may reference as host variables, you must include the COPY IDMS
RECORD statement in an SQL declaration section.
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COPY IDMS MODULE Statement

The COPY IDMS MODULE statement copies source statements from a module that is stored in the data dictionary into
the source program.

Syntax

►►─── PROCEDURE DIVISION. ────────────────────────────────────────────────────►

   ┌─────────────────────────────────────────────────────────────────────┐

 ►─▼─┬─────────────────────────────────────────────────────────────┬─ . ─┴────►◄

     └─ COPY IDMS module module-name ─┬──────────────────────────┬─┘

                                      └─ VERSION version-number ─┘

Parameters
module-name

Specifies the name of a module that was previously defined in the dictionary.
version-number

Qualifies module-name with a version number. Version-number must be an integer in the range 1 through 9999.
If version-number is not specified, the record that is copied is the highest version of the named module that is
defined in the dictionary for COBOL.

Usage

Placement

The unmodified module is placed into the program by the precompiler at the location of the request. The location of
the request is usually in the PROCEDURE DIVISION, but it can be anywhere that is appropriate for the contents of the
module to be included in the program.

Nesting Modules

COPY IDMS MODULE statements can be nested (that is, a statement that is invoked by a COPY IDMS MODULE entry
can itself be a COPY IDMS MODULE statement). However, you must ensure that a copied module does not, in turn, copy
itself.

INCLUDE Module-name Statement

The INCLUDE module-name statement is equivalent to a COPY IDMS MODULE statement in which the version number
is omitted.

NOTE
For more information about this statement, see SQL Reference.

Non-SQL Precompiler Directives

The IDMS precompiler accepts several directives that are not associated with SQL statements and host variable
declarations. These include:

• RETRIEVAL -- Specifies that the precompiler should ready the area of the dictionary containing data definitions in
retrieval mode, allowing concurrent update of the area by other transactions

• PROTECTED -- Specifies that the precompiler should ready the area of the dictionary containing data definitions in
update mode, preventing concurrent update of the area by other transactions

• NO-ACTIVITY-LOG -- Suppresses the logging of program activity statistics
• DMLIST/NODMLIST -- Specifies generation or no generation of a source listing for the statements that follow
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NOTE
For more information about non-SQL precompiler directives, see Precompiler Directives.

Using SQL in a PL/I Application Program
This article contains the following sections that are specific to embedding SQL in a PL/I application program:

NOTE
For more information about documentation of all aspects of PL/I application programming in the IDMS
environment, see DML Reference for PL/I.

Embedding SQL Statements

Requirements

To embed an SQL statement in a PL/I program, you must:

• Include an SQLXQ1 declaration
• Observe PL/I margin requirements (columns 2 through 72)
• Use statement delimiters

Options

You can use SQL conventions to:

• Continue an SQL statement on the next line
• Insert comments in an SQL statement

You can use a precompiler-directive statement to copy SQL statements in a module from the dictionary into the program.

Declaring SQLXQ1

PL/I applications with embedded SQL must include the SQLXQ1 ENTRY statement. The syntax for this statement is:

►►─┬─ DECLARE ─┬─ SQLXQ1 ENTRY OPTIONS (INTER, ASSEMBLER); ───────────────────►◄

   └─ DCL ─────┘

Delimited, Continued, and Commented Statements

Using SQL Statement Delimiters

When you embed an SQL statement in a PL/I application program, you must use these statement delimiters:

• Begin each SQL statement with EXEC SQL
• End each SQL statement with ;

An EXEC SQL delimiter must be preceded by either a PL/I label or the ; character.

The following example shows the use of SQL statement delimiters:

EXEC SQL  INSERT INTO DIVISION VALUES ('D07','LEGAL',1234) ;

The statement text can be on the same line as the delimiters.

Continuing Statements

You can write SQL statements on one or more lines. If you split the statement before or after any keyword, value, or
delimiter, a special character is not required to show that a statement continues on the next line.
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Inserting SQL Comments

To include comments within SQL statements that are embedded in a PL/I program, you can:

• Use the PL/I comment delimiters /* and */
• Use the SQL comment characters, two consecutive hyphens (--), on an SQL statement line following the statement

text

A comment that begins with the SQL comment characters (--) terminates at the end of the line (column 72).

You cannot use SQL comment characters to insert a comment in the middle of a string constant or delimited identifier.

The following example shows both methods of inserting comments within an embedded SQL statement:

EXEC SQL

/*********  PERFORM UPDATE ON ACTIVE EMPLOYEES ONLY  ********/

  UPDATE BENEFITS

    SET VAC_ACCRUED = VAC_ACCRUED + 10,  -- Add 10 hours vacation

        SICK_ACCRUED = SICK_ACCRUED + 1  -- Add 1 sick day

    WHERE EMP_ID IN

      (SELECT EMP_ID FROM EMPLOYEE

      WHERE STATUS = 'A') ;

Defining Host Variables

What You Declare

Within an SQL declare section, you specify the name, level, and data type of host variables using standard PL/I data
declarative statements and observing these guidelines:

• A host variable name must conform to PL/I rules for forming variable names
• The level number is in the range of 1 to 255
• The data type of the host variable

Using PL/I Declarations

Equivalent Column Data Types

This table shows data types of PL/I host variables that are valid in an SQL declare section and equivalent to IDMS table
column data types:

Equivalent PL/I data type IDMS data type
CHAR (n) CHAR(n)
CHAR (n) VAR VARCHAR(n)
FIXED DECIMAL (p,s) DECIMAL(p,s)
FLOAT BINARY (n)
where n <= 24
where n > 24

REAL
DOUBLE PRECISION

FLOAT DECIMAL (n)
where n <= 6
where n > 6

REAL
DOUBLE PRECISION

FIXED BINARY (15) SMALLINT
FIXED BINARY (31) INTEGER
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CHAR (n) BINARY(n)
GRAPHIC (n) GRAPHIC(n)1
GRAPHIC (n) VAR VARGRAPHIC(n)1
CHAR (10) DATE
CHAR (8) TIME
CHAR (26) TIMESTAMP
SQLBIN (n) BINARY(n)
CHAR(8) TID1

NOTE
1This data type is an IDMS extension of the SQL standard. For more information about IDMS data types, see
the Data Types.

Data Types Not Supported

The following table shows IDMS data types for which no equivalent data types exist in PL/I that are valid in an SQL
declare section. The table shows compatible PL/I data types that are valid in host variable declarations. However, if a data
value is not convertible between the two data types, accessing a column that has no equivalent data type may result in an
error.

Compatible PL/I data type IDMS data type
FIXED BINARY (31) LONGINT or BIGINT
FIXED DECIMAL (p,s) NUMERIC(p,s)
FIXED DECIMAL (p,s) UNSIGNED NUMERIC(p,s)
FIXED DECIMAL (p,s) UNSIGNED DECIMAL(p,s)

Host Variable Declaration Example

In this example, the SQL declare section defines host variables, including one indicator variable, using standard PL/I
data declarations. The example is annotated to show the equivalent column data type for each variable and to identify an
indicator variable:

WORKING-STORAGE SECTION.

 .

 .

 .

EXEC SQL BEGIN DECLARE SECTION ;

DECLARE 1  EMP_ID           FIXED BINARY (31) ;       ◄─ INTEGER

DECLARE 1  EMP_LNAME        CHAR (20) ;               ◄─ CHARACTER

DECLARE 1  SALARY_AMOUNT    FIXED DECIMAL (6,2) ;     ◄─ DECIMAL

DECLARE 1  PROMO_DATE       CHAR (10) ;               ◄─ DATE

DECLARE 1  PROMO_DATE_I     FIXED BINARY (31) ;       ◄─ Indicator variable

EXEC SQL END DECLARE SECTION ;

Declaring an Indicator Variable
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An indicator variable must be either FIXED BINARY (15) or FIXED BINARY (31) data type. In the previous example,
PROMO_DATE_I is an indicator variable for PROMO_DATE.

SQLIND Data Type

You can declare an indicator variable with the data type SQLIND:

DECLARE 1  PROMO_DATE       CHAR (10) ;               ◄─ DATE

DECLARE 1  PROMO_DATE_I     SQLIND ;                  ◄─ Indicator variable 

The precompiler substitutes a FIXED BINARY (31) in the output source.

NOTE
The SQLIND data type is primarily for use within bulk structure definitions. In other cases, its use is optional.

Allowable Host Variable Definitions

A host variable definition must contain a data type declaration and may contain an occurrence count. No other
declarations are supported.

Using INCLUDE TABLE

Output of INCLUDE TABLE

The IDMS precompiler uses these data type equivalents when directed by an INCLUDE TABLE statement to create a host
variable declaration.

IDMS data type PL/I data type on INCLUDE TABLE
BINARY(n) CHAR (n)
CHARACTER(n) CHAR (n)
VARCHAR(n) CHAR (n) VAR
GRAPHIC(n) GRAPHIC (n)
VARGRAPHIC(n) GRAPHIC (n) VAR
DECIMAL(p,s) FIXED DECIMAL (p,s)
UNSIGNED DECIMAL(p,s) FIXED DECIMAL (p,s)
NUMERIC(p,s)1 FIXED DECIMAL (p,s)
UNSIGNED NUMERIC(p,s) FIXED DECIMAL (p,s)
DOUBLE PRECISION FLOAT BINARY (53)
FLOAT (n)
where n <= 24
where n > 24

FLOAT BINARY (21)
FLOAT BINARY (53)

REAL FLOAT BINARY (21)
DATE CHAR (10)
TIME CHAR (8)
TIMESTAMP CHAR (26)
SMALLINT FIXED BINARY (15)
INTEGER FIXED BINARY (31)
LONGINT FIXED BINARY (31)
SQLIND FIXED BINARY (31)
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TID CHAR(8)

Default Structure

The default structure that is created by the INCLUDE statement has these features:

• A level 1 element for the table
• A level 2 subordinate element that is named for each table column, which is defined with the equivalent program

language data type
• An additional level 2 element, with the suffix '_I', for each column that allows null values, to be available as an indicator

variable
If you specify a table without a schema name qualifier, you must supply a schema name with a precompiler option in
the JCL.

NOTE
For more information about precompiler options, see Precompiler Directives.

Defining Bulk Structures

A bulk structure is a group element or a record which contains a subordinate array for holding multiple occurrences of
input or output values. Bulk structures are used in bulk SELECT, INSERT, and FETCH statements for retrieving or storing
multiple rows of data.

Format of a Bulk Structure

A bulk structure consists of three levels:

• The highest level is the structure itself (level 01 through 253)
• The second level is a multiply occurring group item (level 02 through 254)
• The third level consists of elementary or variable length data items

The number, type and order of data items at the lowest level must correspond to the number, data type, and order of
column values being retrieved or inserted.

Bulk Structure Example

The following is an example of a valid bulk structure:

EXEC SQL  BEGIN DECLARE SECTION;

DCL  1  BULK_DATA,

     4  BULK_ROW (20),

     5  EMP_ID  FIXED DECIMAL(3),

     5  EMP_NAME  CHAR(30),

     5  DEPT_NAME CHAR(30);

EXEC SQL  END DECLARE SECTION;

Referring to a Bulk Structure

When referring to a bulk structure in a SELECT, FETCH, or INSERT statement, the name of the highest level is used:

EXEC SQL

  FETCH EMPCURS BULK :BULK_DATA;

Indicator Variables

An indicator variable can be associated with a data item within the structure as follows:
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• The indicator variable must immediately follow the data item with which it is associated
• The data type of the indicator variable must be SQLIND

On encountering the SQLIND data type, the precompiler interprets the variable as an indicator associated with the
preceding variable. SQLIND is replaced with BINARY FIXED(31) in the generated source.

Restrictions

A subscripted data element may not appear within the lowest level of a bulk structure.

Using INCLUDE TABLE

A bulk structure can be defined for a given table by using the INCLUDE TABLE statement with a NUMBER OF ROWS
clause. The statement in this example generates a bulk structure capable of holding 20 entries:

EXEC SQL

  INCLUDE TABLE EMPLOYEE NUMBER OF ROWS 20;

Referring to Host Variables

What You Can Do

IDMS supports references to host variables in SQL statements. The host variable name must be prefixed with a colon (:).

NOTE
For more information, see Data Manipulation with SQL.

IDMS also supports references to:

• Subordinate elements which may require qualification for uniqueness
• Subscripted elements

Qualifying host variable names

You can use the group name to qualify the element name of a host variable.

For example, assume these host variable definitions:

DECLARE 1 EMP,

         2 HIRE_DATE

 .

 .

 .

DECLARE 1 MGR,

         2 HIRE_DATE

 .

 .

 .

You can qualify HIRE_DATE as in this example:

EXEC SQL

  SELECT...

    INTO :EMP.HIRE_DATE ;

Subscripted Variable Names

An IDMS extension of the SQL standard supports host variable arrays for use in bulk processing. By further extension of
the SQL standard, IDMS supports reference to a subscripted variable in a host variable array.
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The following host variable references are all valid:

• :DIV-CODE(1)
• :DIV-CODE (15)
• :DIV-CODE(SUB1)
• :DIV-CODE(SUB1,SUB2)

Including SQL Communication Areas

Declaring SQL Communication Areas

IDMS provides these ways of including the SQL Communication Areas in a PL/I program:

• The program can declare the host variable SQLSTATE:

EXEC SQL BEGIN DECLARE SECTION ;

DECLARE    SQLSTATE      CHARACTER(5) ;

EXEC SQL END DECLARE SECTION ;

• The program can declare the host variable SQLCODE:

EXEC SQL BEGIN DECLARE SECTION ;

DECLARE    SQLCODE       FIXED BINARY (31) ;

EXEC SQL END DECLARE SECTION ;

• The program can issue this directive:

EXEC SQL  INCLUDE SQLCA ;

Using the INCLUDE statement to declare the SQLCA is an IDMS extension of the SQL standard.

SQLCA Structure

This is the PL/I format of the SQLCA:

PL/I SQLCA

 DECLARE 1  SQLCA,

           2  SQLCAID          CHARACTER (8),

           2  SQLCODE          FIXED BINARY (31),

           2  SQLCSID          CHARACTER (8),

           2  SQLCINFO,

             3  SQLCERC        FIXED BINARY (31),

             3  FILLERnnnn     FIXED BINARY (31),

             3  SQLCNRP        FIXED BINARY (31),

             3  FILLERnnnn     FIXED BINARY (31),

             3  SQLCSER        FIXED BINARY (31),

             3  FILLERnnnn     FIXED BINARY (31),

             3  SQLCLNO        FIXED BINARY (31),

             3  SQLCMCT        FIXED BINARY (31),

             3  SQLCARC        FIXED BINARY (31),

             3  SQLCFJB        FIXED BINARY (31),

             3  FILLERnnnn     FIXED BINARY (31),

             3  FILLERnnnn     FIXED BINARY (31),

           2  SQLCMSG,

             3  SQLCERL        FIXED BINARY (31),

             3  SQLCERM        CHARACTER (256),
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           2  SQLSTATE         CHARACTER (5),

           2  SQLCRNF          CHARACTER (1),

           2  SQLCNRRS         FIXED BINARY (15),

           2  FILLERnnnn       CHARACTER (8),

           2  SQLWORK          CHARACTER (16) ;

 DECLARE 1 SQLCINF2 BASED (ADDR(SQLCINFO)),

           2  SQLERRD   FIXED BINARY (31),

 DECLARE 1 SQLCMSG2 BASED(ADDR(SQLCMSG)),

           2  FILLERnnnn        CHARACTER (2),

           2  SQLERRM,

             3  SQLERRML        FIXED BINARY (15).

             3  SQLERRMC        CHARACTER (256) ;

                                          ────┐

 DECLARE 1 SQLCWRK2 BASED(ADDR(SQLWORK)),     │

           2  SQLERRP,                        │

             3  SQLCVAL        CHARACTER (5), │  Included by the

             3  FILLERnnnn     CHARACTER (3), │  precompiler for

           2  SQLWARN,                        │  DB2 compatibility;

             3  SQLWARN0  CHARACTER (1),      │  not used by CA IDMS.

             3  SQLWARN1  CHARACTER (1),      │

             3  SQLWARN2  CHARACTER (1),      │

             3  SQLWARN3  CHARACTER (1),      │

             3  SQLWARN4  CHARACTER (1),      │

             3  SQLWARN5  CHARACTER (1),      │

             3  SQLWARN6  CHARACTER (1),      │

             3  SQLWARN7  CHARACTER (1) ;     │

                                          ────┘

Including Information from the Dictionary

You can use these precompiler directive statements to instruct the precompiler to copy entities from the dictionary into the
PL/I application program:

• INCLUDE IDMS record-name
• INCLUDE IDMS MODULE module-name
• INCLUDE module-name

INCLUDE IDMS Record Statement

The INCLUDE IDMS Record statement is used to copy record descriptions into the program and can be coded in your
application program.

Syntax

  ┌──────────────────────────────────────────────────────────────────┐

►─▼─┬──────────────────────────────────────────────────────────┬─ ; ─┴───────►◄

    └─┬────────────────┬─── INCLUDE IDMS record-specification ─┘

      └─ level-number ─┘

Expansion of Record Specification
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►►─── record-name ───┬──────────────────────────┬─────────────────────────────►

                     └─ VERSION version-number ─┘

 ►─┬─────────────┬────────────────────────────────────────────────────────────►◄

   └─ attribute ─┘

Parameters
level-number INCLUDE IDMS

Instructs the precompiler to copy one or more record descriptions into your program at the location of the
INCLUDE IDMS statement.
The optional level-number clause instructs the precompiler to copy descriptions into your program at a different
level than the level specified in the data dictionary. Level-number must be an integer in the range 01 through 99.
If your program specifies level-number, the DML precompiler copies the first level of code to the level specified
by level-number and adjusts all other levels accordingly. If your program does not specify level-number, the
descriptions that are copied by the DML precompiler have the same level numbers as originally specified in the
dictionary.

record-name
Specifies the name of the record to be copied. It can be the primary name of a record that is stored in the data
dictionary, or a synonym.

VERSION version-number
Optionally qualifies IDD records with a version number. Version-number must be an integer in the range 1 through
9999. Version-number defaults to the highest version number of the record that is defined in the data dictionary for
the language and operating mode under which the program compiles.

attribute
Optionally allows you to instruct the DML precompiler to include PL/I attributes in the PL/I DECLARE statement.
The DML precompiler generates the PL/I DECLARE statement for the record that you specify in record-name.

Usage

Using Included Records as Host Variables

The program can copy a record definition from the dictionary and can use the record elements as host variables in
embedded SQL.

If you declare host variables by copying a record description from the dictionary, the following descriptors should not
appear in the record definition:

• REDEFINES
• SYNC

INCLUDE IDMS MODULE statement

The INCLUDE IDMS (module-name) statement copies procedure source statements that are defined by the database
administrator as modules in the dictionary.

Syntax

   ┌───────────────────────────────────────────────────────────────────┐

►►─▼─┬───────────────────────────────────────────────────────────────┬─┴──────►◄

     └─ INCLUDE IDMS (module-name ─┬──────────────────────────┬─ ); ─┘

                                   └─ VERSION version-number ─┘
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Parameters
INCLUDE IDMS (module-name)

Copies procedure source statements that are defined by the DBA as modules in the dictionary. Module-name
specifies the name of a module that was previously defined using the DDDL compiler.

NOTE
For more information about the DDDL compiler, see the IDD DDDL Reference.

The available PL/I standard modules are:

• IDMS_STATUS
• IDMS_STATUS (mode is IDMS_DC)

The DML precompiler inserts the module into your program at the location of the INCLUDE IDMS MODULE
statement, without modification.
You can nest INCLUDE IDMS MODULE statements. Code that is invoked by an INCLUDE IDMS MODULE entry
can itself contain INCLUDE IDMS MODULE statements. However, verify that a copied module does not copy
itself.

VERSION version-number
Optionally qualifies module-name with a version number. Version-number must be an integer in the range 1
through 9999.
Defaults for version-number depend on whether:

• A version of the module exists that you name with module-name which is operating-mode-specific. In this
case, the default is the version number of this module. If two or more mode-specific versions of the module
exist, version-number defaults to the highest version number among these versions.

• A version of the module exists that you name with module-name which is non-operating-mode-specific, and no
operating-mode-specific version exists. In this case, the default is the version number of this module. If two or
more non-mode-specific versions of the module exist, version-number defaults to the highest version number
among these versions.

If no version of the module exists in the dictionary, an error condition results.

INCLUDE Module-name Statement

The INCLUDE module-name statement is equivalent to an INCLUDE IDMS MODULE statement in which the version
number is omitted.

NOTE
For more information about this statement, see INCLUDE.

Non-SQL Precompiler Directives

The IDMS precompiler accepts several directives that are not associated with SQL statements and host variable
declarations including:

• RETRIEVAL -- Specifies that the precompiler should ready the area of the dictionary containing data definitions in
retrieval mode, allowing concurrent update of the area by other transactions

• PROTECTED -- Specifies that the precompiler should ready the area of the dictionary containing data definitions in
update mode, preventing concurrent update of the area by other transactions

• NO-ACTIVITY-LOG -- Suppresses the logging of program activity statistics
• DMLIST/NODMLIST -- Specifies generation or no generation of a source listing for the statements that follow

NOTE
For more information about non-SQL precompiler directives, see Precompiler Directives.
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Preparing and Executing the Program
This section describes the steps required to put your source program into executable form.

If you are using ADS, the ADS compiler ADSC performs steps 1 and 2.

 

Precompiling the Program
 

You precompile the program to separate SQL statements from the rest of the program and to replace the SQL statements
in the source program module with calls to the DBMS.

About the Precompiler

Why You Precompile

SQL is a database sublanguage that is not known to the language compiler. The IDMS precompiler:

• Checks the syntax of embedded SQL statements
• Modifies the source code by:

– Replacing SQL statements in the source program with program language calls to the DBMS
– Executing precompiler directives

• Stores a relational command module (RCM) for the program if no errors occur in precompiling

When to Precompile

Once you have precompiled a program, you must precompile it again after any changes to either host language or
embedded SQL statements. When you precompile a program that was previously precompiled, the DBMS rebuilds the
RCM only if one or more SQL statements in the program have changed.

After a program has been precompiled, you can make global changes to the schema-name qualifiers of tables and views
in embedded SQL statements when you create the access module. If instead you modify the SQL statements in the
source program, you must precompile the program again.

NOTE
For more information and documentation about the schema-name mapping for tables and views, see Creating
the Access Module.

How You Precompile

You precompile the program by submitting a batch job.

For precompiler JCL, see Sample JCL.

You can specify parameters in the precompiler JCL that determine how the precompiler executes.

For documentation of precompiler parameters, see Precompiler Options.

Authorization

To execute the precompiler, you must have:

 347



 Programming

• The authority to precompile the program if program registration is in effect for the dictionary
• User authority to precompile against the dictionary
• SELECT privilege on tables named in INCLUDE TABLE statements

Precompiler Options

Syntax

This is the expansion of precompiler-options in the precompiler EXEC PGM statement in JCL. These are not positional
parameters:

►►─┬──────────────────┬───────────────────────────────────────────────────────►

   └─ RCM = rcm-name ─┘

 ►─┬───────────────────────────────────┬──────────────────────────────────────►

   └─ RCMVERSION = rcm-version-number ─┘

 ►─┬───────────────────────────┬──────────────────────────────────────────────►

   └─ AM = access-module-name ─┘

 ►─┬────────────────────────┬─────────────────────────────────────────────────►

   └─ SCHEMA = schema-name ─┘

 ►─┬─────────────┬────────────────────────────────────────────────────────────►

   └─ NOINSTALL ─┘

 ►─┬──────────────────────────────┬───────────────────────────────────────────►

   └─ DICTNAME = dictionary-name ─┘

 ►─┬───────────────────┬──────────────────────────────────────────────────────►

   └─ SQL = ──┬─ NO ───┤

              ├─ 89 ───┤

              └─ FIPS ─┘

 ►─┬──────────┬───────────────────────────────────────────────────────────────►

   ├─ LIST ───┤

   └─ NOList ─┘

 ►─┬────────────────────┬─────────────────────────────────────────────────────►

   └─ DATE = ─┬─ ISO ─┬─┘

              ├─ USA ─┤

              ├─ EUR ─┤

              └─ JIS ─┘

 ►─┬────────────────────┬─────────────────────────────────────────────────────►◄

   └─ TIME = ─┬─ ISO ─┬─┘

              ├─ USA ─┤

              ├─ EUR ─┤

              └─ JIS ─┘

COBOL precompiler only

►►─┬─────────────────────┬────────────────────────────────────────────────────►

   └─ COBOL = ──┬─ 1 ──┬─┘
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                ├─ 2 ──┤

                └─ 85 ─┘

Parameters
RCM = rcm-name

Specifies the name of the RCM created for the program by the precompiler.
This parameter must be specified for all host language programs except COBOL.
If this RCM is not specified to the COBOL precompiler, the RCM name is the program name identified in the
program source. If the name is not identified in the program, you must specify an RCM parameter.

RCMVERSION = rcm-version-number
Specifies the version number of the RCM created for the program by the precompiler.
If RCMVERSION is not specified, the version number defaults to 1. If an RCM with the same version number
already exists in the dictionary, the precompiler replaces the existing RCM.

AM = access-module-name
Specifies the name of the access module to be executed for the program at runtime.
The program can override this specification at runtime by issuing a SET ACCESS MODULE statement.
If this parameter is not specified, the access module name defaults to rcm-name.
The access module specified in access-module-name does need not exist when the program is precompiled.
However, if the access module does not exist when the program is executed, an invalid SQL statement identifier
error occurs.

SCHEMA = schema-name
Specifies the default schema-name qualifier for the precompiler to use when processing an INCLUDE TABLE
statement that does not supply a qualifier.
If an INCLUDE TABLE statement supplies a qualifier, the SCHEMA parameter is ignored for that table.
If SCHEMA is not specified and an INCLUDE TABLE statement does not supply a qualifier, the precompiler
returns an error.

NOINSTALL
Specifies that the precompiler should only check syntax.
If this parameter is specified, the precompiler does not store the RCM.
If this parameter is not specified and the precompiler executes without errors, the precompiler stores the RCM.

DICTNAME = dictionary-name
Specifies the name of the dictionary the precompiler should access.
If this parameter is not specified, the precompiler defaults to the dictionary specified in the DICTNAME parameter
of the SYSIDMS statement in the precompiler JCL.

NOTE
For more information on sample precompiler JCL, see Sample JCL.

If this parameter is not specified and there is no SYSIDMS DICTNAME parameter, the IDMS returns an error at
runtime.

SQL =
Specifies the SQL syntax standard that the precompiler should apply when checking the validity of SQL
statements in the program.
The precompiler issues a warning if it detects an SQL statement that does not comply with the standard specified
in this parameter.
If this parameter is not specified, the default is the same as specifying SQL = NO.

NO
Specifies that compliance with a named SQL standard is not checked or enforced, and all IDMS extensions are
permitted.
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89
Directs the precompiler to use ANSI X3.135-1989 (Rev), Database Language SQL with integrity enhancement, as
the standard for compliance.

FIPS
Directs the precompiler to use FIPS PUB 127-1, Database Language SQL, as the standard for compliance.

LIST
Directs the precompiler to create a listing of the program with precompiler messages.
If this parameter is specified, the program listing is written to the SYSLST file.
If this parameter is not specified, the default is the same as specifying NOList.
The precompiler directive NODMLIST, included in the program source, overrides the EXEC PGM parameter LIST.

NOTE
For more information on NODMLIST, see Precompiler Directives.

NOList
Directs the compiler not to create a listing of the program with precompiler messages.
The precompiler directive DMLIST, included in the program source, overrides the EXEC PGM parameter NOList.

NOTE
For more information on DMLIST, see Precompiler Directives.

COBOL =
Specifies the version of COBOL with which COBOL statements generated by the precompiler must comply.
If this parameter is not specified, the default is the same as specifying COBOL = 2.

1
Directs the precompiler to comply with versions of COBOL that precede VS-COBOL II when generating COBOL
statements.

2
Directs the precompiler to comply with VS-COBOL II when generating COBOL statements.

DATE =
Specifies the format of the DATE data type to be used for communication between the program and the database
when the access module is executed.

TIME =
Specifies the format of the TIME data type to be used for communication between the program and the database
when the access module is executed.

NOTE
You can use the DATE and TIME parameters to override the default for the installation.

Data type Format Example
DATE yyyy-mm-dd 1990-12-15
TIME hh.mm.ss 16.43.17
TIMESTAMP yyyy-mm-dd-hh.mm.ss.nnnn 1990-12-15-16.43.17.123456

USA

Specifies that the format of the DATE data type should comply with the standard of the IBM USA standard. Formats used
when USA is specified are:

Data type Format Example
DATE mm/dd/yyyy 12/15/1990
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TIME hh:mm AM
hh:mm PM

4:43 PM

TIMESTAMP yyyy-mm-dd-hh.mm.ss.nnnn 1990-12-15-16.43.17.123456

EUR

Specifies that the format of the DATE data type should comply with the standard of the IBM European standard. Formats
used when EUR is specified are:

Data type Format Example
DATE dd.mm.yyyy 15.12.1990
TIME hh.mm.ss 16.43.17
TIMESTAMP yyyy-mm-dd-hh.mm.ss.nnnn 1990-12-15-16.43.17.123456

JIS

Specifies that the format of the DATE data type should comply with the standard of the Japanese Industrial Standard
Christian Era. Formats used when JIS is specified are:

Data type Format Example
DATE yyyy-mm-dd 1990-12-15
TIME hh:mm:ss 16:43:17
TIMESTAMP yyyy-mm-dd-hh.mm.ss.nnnn 1990-12-15-16.43.17.123456

Compiling the Program

IDMS Precompiler

The IDMS precompiler modifies the program that you submit. IDMS comments out SQL statements and substitutes calls
to the DBMS. The entire source program is now in compilable form.

Here is an example of an SQL statement that has been commented out by the precompiler, and the code that the
precompiler has substituted:

 011200*    EXEC SQL

 011300*         FETCH CURS1 BULK :EMPDATA

 011400*           START :INDEX-CNTR ROWS :NUM-ROWS

 011500*    END-EXEC.

                  MOVE 4 TO SQLCLNO

                  MOVE 16 TO SQLCMD

                  MOVE 1 TO SQLARG

                  MOVE 4 TO SQLSID

                  MOVE 278 TO SQLTBL

                  MOVE 6 TO SQLMRO

                  MOVE INDEX-CNTR TO SQLSRO

                  MOVE NUM-ROWS TO SQLNRO

                  CALL 'IDMSSQL' USING

                                SQLRPB

                                SQLCA

                                SQLCA

                                SQLCIB
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                                SQLPIB

                                SQLCA

                                EMPDATA

                                SQLCA

                                SQLCA

                                SQLCA

                                SQLCA

                  .

Language Compiler

To compile the program, you submit the source program, as successfully modified by the precompiler, to the language
compiler. Output from the compiler consists of an object program and a source listing.

Link Editing

The linkage editor edits the object program into a specified load library. Output from the linkage editor consists of a load
module and a link map.

NOTE
For JCL and more information on compiling and link editing a program see Sample JCL.

Creating the Access Module

An access module is the executable form of the SQL statements that a program issues. When you create an access
module, you also invoke the optimizer. The optimizer automatically determines the most efficient access to the data
requested by the SQL statements. IDMS stores the access strategy in the access module.

How You Create an Access Module

You create an access module with an SQL statement, CREATE ACCESS MODULE. If you accept all defaults, the access
module you create:

• Is qualified with the name of the default schema for the user session
• Is stored in the DDLCATLOD area of the application dictionary to which you are connected
• Is created as version 1 if no access module of the same name and version exists in the dictionary
• Has no schema-name mapping to replace existing table or view qualifiers in SQL statements in the RCMs that the

access module contains
• Is defined with AUTO RECREATE ON, which means that the DBMS will attempt to re-create the access module at

runtime if a change has been made to the definition of a table accessed the module or if the RCM has been re-created
since it was included in the access module

• Is defined with VALIDATE ALL, which means that the DBMS will check the definition for each table in the access
module before executing the first statement in the access module

• Will execute with a default isolation of cursor stability and allow a transaction to perform updates
• Will execute with a ready mode of shared retrieval on all areas it accesses

Overriding Access Module Defaults

Access Module Name Qualifier

Qualify the access module name if you want to associate the access module with a schema that is not the default for the
SQL session in which the CREATE ACCESS MODULE statement is issued.
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Ownership of the schema that qualifies the access module affects authority to use the access module under IDMS
internal security. The owner of the schema must have authority to execute the statements in the access module, and the
authorities must be grantable for another user to execute the access module.

NOTE
For more information and specific rules regarding schema ownership and authority to execute access modules
under IDMS security, see the Security Checking.

Access Module Version Number

Specify an access module version number according to site standards.

You can use the version number of the access module to represent the version of the application that you want to execute
at runtime.

NOTE
For more information, see Executing the Application.

Schema-name Mapping for Tables and Views

Supply schema-name mapping to specify a qualifier that should replace a table or view qualifier in the RCMs that the
access module contains. Schema-name mapping allows you to specify the database that the access module accesses.

In this example, unqualified table and view names, and table and view names qualified with EMP_SCH, are mapped
to a schema called EMP_TSTSCH. When the access module executes, a reference to the EMPLOYEE table or the
EMP_SCH.EMPLOYEE will change to the EMP_TSTSCH.EMPLOYEE table:

EXEC SQL

  CREATE ACCESS MODULE EMPINFO1

     FROM EMPDICT.EMPDSP01,

          EMPDICT.EMPDSP02,

          EMPDICT.EMPDSP03,

          EMPDICT.EMPADD01,

          EMPDICT.EMPUPD01,

          EMPDICT.EMPUPD02,

          EMPDICT.EMPDEL01

     MAP EMP_SCH TO EMP_TSTSCH,    ◄─── Schema-name mapping

     MAP NULL TO EMP_TSTSCH

END-EXEC.

You can subsequently change the schema-name mapping by creating a new access module or altering an existing one.
This lets you change the database that the application accesses without precompiling the programs again. Altering an
access module is discussed in more detail in this topic.

Automatic Access Module Re-creation

At runtime, if the DBMS detects that the database definition of a table specified in the access module has changed since
the access module was created, it automatically recreates the access module unless the access module was defined with
AUTO RECREATE OFF.

If the AUTO RECREATE option is OFF at runtime, the DBMS returns an error with an SQLCERC value of 1014.

Table Definition Timestamp Validation

The DBMS validates the definition timestamp of every table accessed by statements in the access module before
executing the access module unless you specify VALIDATE BY RCM or VALIDATE BY STATEMENT. Validation failure is a
condition that requires re-creation of the access module.
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BY RCM causes validation only for tables accessed by statements in the RCM to be executed. BY STATEMENT causes
validation only for tables accessed by the statement to be executed.

One of these specifications may be appropriate if the application contains sections of code that are infrequently executed.

Transaction State

The default transaction state is READ WRITE unless you specify the READ ONLY parameter. READ ONLY will cause
an error to be returned at runtime attempts to perform an update. The combination of READ ONLY and a ready mode of
update will cause an error when you create the access module.

A program can override the transaction state specified for the access module with the SET TRANSACTION statement.

SET TRANSACTION must precede most statements in the transaction. For more information about the SET
TRANSACTION statement, see the IDMS Reference documentation.

A transaction with an isolation level of transient read is automatically a READ ONLY transaction. A specification of READ
WRITE for the access module or the transaction is ignored when the isolation level of the transaction is transient read.

Isolation Level

Specify the DEFAULT ISOLATION parameter only if cursor stability is not the appropriate isolation level for executing the
application.

NOTE
For more information on the effect of isolation level, see Writing an SQL Program.

Ready Mode

With the READY parameter, you can specify ready mode for one, some, or all areas.

Ready mode refers to the type of area lock the DBMS sets for the database transaction. The effect of the area lock differs
depending on whether the execution environment is the central version or local mode. For example, for a program running
under the central version, a ready mode of protected retrieval prevents concurrent transactions from updating data in the
area, but for a local mode program, it does not prevent concurrent updates.

If you specify the PRECLAIM option for an area, the DBMS sets area locks on the first database access statement (to
any area) in the transaction. If you do not specify PRECLAIM for an area, the default is INCREMENTAL, meaning that the
area lock is set on the first access to that area.

Default Ready Mode

You should accept the default ready mode unless experience proves there is a reason to override it.

NOTE
For more information on ready mode options, see the topic "CREATE ACCESS MODULE" in the IDMS
Reference documentation or Ready Areas.

Actual Ready Mode

The actual ready mode at runtime depends on the interaction of transaction state, specified ready mode, and the status of
the area (initially defined in the DMCL).

The following two tables present the actual ready mode in each possible interaction.

 354



 Programming

READ ONLY Ready Modes

This table presents the actual ready modes when the transaction state is READ ONLY:

Specified ready mode Area status Actual ready mode
(No specification) Transient retrieval

Retrieval
Update

Transient retrieval
Shared retrieval
Shared retrieval

Any retrieval mode Transient retrieval
Retrieval
Update

Transient retrieval
As specified
Shared retrieval

Any update mode Transient retrieval
Retrieval
Update

Transient retrieval
Shared retrieval
Shared retrieval

READ WRITE Ready Modes

This table presents the actual ready modes when the transaction state is READ WRITE:

Specified ready mode Area status Actual ready mode
(No specification) Transient retrieval

Retrieval
Update

Transient retrieval
Shared retrieval
Shared update

Any retrieval mode Transient retrieval
Retrieval
Update

Transient retrieval
As specified
As specified

Any update mode Transient retrieval
Retrieval
Update

(Runtime error)
(Runtime error)
As specified

Altering an Access Module

What You Can Change

With an ALTER ACCESS MODULE statement, you can change any specification that you made on the CREATE ACCESS
MODULE statement. You can add, drop, or replace RCMs.

NOTE
For more information about altering an access module, see the topic "ALTER ACCESS MODULE" in the IDMS
Reference documentation.

Changing Schema-name Mapping

To change the schema-name mapping for the access module, you must reprocess all RCMs by specifying the REPLACE
ALL parameter, as in this example:

EXEC SQL

  ALTER ACCESS MODULE EMPINFO1

     REPLACE ALL

       MAP EMP_SCH TO EMP_PRODSCH,

       MAP NULL TO EMP_PRODSCH

END-EXEC.
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Executing an SQL Application

Batch Jobs

You can execute a batch job under the central version or in local mode.

JCL for executing an SQL application program in batch is presented in Sample JCL.

SYSIDMS Parameters

In batch JCL, you can tailor certain aspects of the runtime environment by specifying SYSIDMS parameters. The following
table lists the options specific to SQL processing:

SYSIDMS parameter What it does
SQLTRACE Activates or deactivates the facility that traces all SQL requests

made by the application
PROCTRACE=ON/OFF ON activates a trace of key user blocks that participate in an SQL

PROCEDURE call. OFF is the default.
SQL_CACHE_ENTRIES=n n specifies the max number of entries that will be used in

the dynamic SQL cache. One entry holds one cached SQL
statement. With n set to 0, dynamic SQL caching will be disabled.
The theoretical max value for n is 2,147,483,647, but the real
maximum is determined by available address space. The default
is 200.

SQL_INTLSORT=ON/OFF Allows you to force the internal IDMS sort to be used in local
mode. If ON is specified, an internal SORT rather than an
operating system SORT will be performed on SQL commands
issued in a local batch job that contains an ORDER BY clause. In
many cases, an internal SORT is faster than an operating system
SORT when you are not dealing with a large amount of data. OFF
is the default, indicating an operating system SORT will be used.

NOTE
For more information and the complete list of available SYSIDMS parameters, see SYSIDMS Parameter
Descriptions.

Execution Privilege

The privileges required to access an IDMS database using SQL depends on how IDMS database resources are secured.

If IDMS internal security is in effect, authority to access the database through the program derives from ownership of the
schema that qualifies the access module name.

NOTE
For more information on qualifying the access module name, see Overriding Access Module Defaults.

If IDMS resources are secured by an external security system, the executing user must hold appropriate privileges on all
resources that the application program accesses. The schema name has no significance except as a qualifier.

NOTE
For more information on privileges required to access IDMS, see your security administrator.
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Testing the Access Module

Which Access Module Executes

The default access module that is executed at runtime is the access module associated with the program that issues the
first SQL statement executed within the SQL session.

A program is associated with an access module when the program is precompiled.

NOTE
For more information on associating a program with an access module, see "Precompiling the Program."

There are two ways to override at runtime the access module default that is set at precompile time:

• The program issues a SET ACCESS MODULE statement before the database transaction begins.

NOTE
For more information on using the SET ACCESS MODULE statement, see "Preparing and Executing the
Program" or "SET ACCESS MODULE" in the IDMS Reference documentation.

• A different version of the access module is used because a test version option has been set for the DC session in
which the program is executing.

Loading Access Modules

LOADLISTs are not used for Access Modules. Access Modules are always loaded from the dictionary associated with the
session. The session dictionary is set using the following ways:

• User default dictionary
• System default dictionary
• SYSIDMS “DICTNAME=" parameter (for Batch) or “DCUF SET DICTNAME” command (for Online)
• “Connect to DICTNAME” statement

Test Versions

If there is a version of the access module that matches the test version setting, the matching version is executed. If an
access module with a matching version is not found at runtime, version 1 of the access module is executed.

NOTE
For more information about test versions, see "DCUF TEST" in the IDMS Reference documentation.

Debugging the Application
IDMS provides these tools that you can use to debug the SQL portion of the application program:

Command Facility

The Command Facility is a tool for a user to issue ad hoc SQL statements in an interactive online environment or in batch
mode.

You can use this facility to test SQL statement syntax and to test conditions of the database both when you are designing
the application and, if necessary, while debugging.

NOTE
You can use OLQ to access IDMS with SQL. For more information, see "Online Query Reference."

This example shows a query submitted online to the Command Facility and the result table returned. A successful
SELECT statement, such as the one shown here, can be declared as a cursor with no change to the syntax.
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                      OCF nn.n ONLINE IDMS NO ERRORS                       1/16

SELECT

PROJ_ID,

EST_START_DATE,

PROJ_DESC

FROM DEMOPROJ.PROJECT

WHERE EST_START_DATE > CURRENT DATE

ORDER BY 2;

*+

*+ PROJ_ID     EST_START_DATE      PROJ_DESC

*+ -------     --------------      ---------

*+ C203        1998-02-01          Consumer study

*+ C240        1998-06-01          Service study

*+ C200        1999-01-15          New brand research

*+ D880        1999-11-01          Systems Analysis

*+ P634        2000-02-01          TV ads - WTVK

*+ P200        2000-09-01          Christmas media

*+

*+ 6 rows processed

SQL Trace Facility

You can use the SQL trace facility to trace execution of the SQL statements in a batch program.

You activate the SQL trace facility by specifying the SYSIDMS parameter SQLTRACE=ON.

In this example, the SQL trace facility reports on the SQL processing for a SELECT statement submitted through
IDMSBCF, the batch Command Facility. The trace facility shows the steps in dynamically executing the SELECT, including
an automatic CONNECT.

 SELECT R.REFTABLE AS "PARENT",

        K.REFCOLUMN AS "PARENT COLUMN",

        R.NAME AS "RELATIONSHIP"

    FROM SYSTEM.CONSTRAINT R,

         SYSTEM.CONSTKEY   K

    WHERE R.SCHEMA = K.SCHEMA

      AND R.NAME = K.NAME

      AND R.SCHEMA = 'REL'

      AND R.TABLE     = 'C_EMPLOYEE'

      AND R.UNIQUE >= ' '

      OR  R.COMPRESS <= ' ' ;

Verb=07  CONNECT TO SYSSQL                                                              Caller=IDMSBCF  

 SQLSEQ=000001  *** S Q L

Verb=20  PREPARE-─►  SELECT R.REFTABLE AS "PARENT",                                     Caller=IDMSBCF  

 SQLSEQ=000008  *** S Q L

Verb=11  DESCRIBE                                                                       Caller=IDMSBCF  

 SQLSEQ=000005  *** S Q L

Verb=19  OPEN                                                                           Caller=IDMSBCF  

 SQLSEQ=000007  *** S Q L

Verb=16  FETCH                                                                          Caller=IDMSBCF  

 SQLSEQ=000006  *** S Q L

  S Q L  SQLCODE=0100  REASON CODE=0000
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Verb=03  CLOSE                                                                          Caller=IDMSBCF  

 SQLSEQ=000002  *** S Q L

PARENT              PARENT COLUMN                     RELATIONSHIP

C_DEPARTMENT        C_DEPT_ID                         DEPT_EMPLOYEE

C_PROJECT           C_PROJ_ID                         EMP_PROJECT

2 rows processed

Verb=05  COMMIT continue                                                                Caller=IDMSBCF  

 SQLSEQ=000003  *** S Q L

 .

 .

 .

You can activate and deactivate the SQL trace facility within the logic of the program. You do this by issuing calls to the
IDMSIN01 entry point to the IDMS module.

You can activate and deactivate the DML or SQL trace for a single CICS transaction, using the SYSIDMS parameter
IDMSIN01_ONLY.

NOTE
For more information on the requirements for calling IDMSIN01 to activate or deactivate the SQL trace facility,
see "IDMSIN01."

EXPLAIN Statemen

You can use the EXPLAIN statement to analyze the optimized access strategy for an SQL statement. An aspect of
database definition or the formulation of the SQL statement can result in a relatively inefficient strategy for a given SQL
statement. The information produced by the EXPLAIN statement can suggest corrective measures.

Online Debugger

You can debug online application program execution using the IDMS online debugger. The online debugger allows you to:

• Set breakpoints in the program
• Stop execution of the program at a breakpoint
• Examine and optionally alter conditions that exist at the breakpoint
• Resume program execution

NOTE
For more information on debugging online application programs, see "Administrating Online Debugger."

SQL Programming Techniques
Programming techniques that increase the processing capability of the program and reduce the demand for system
resources are necessary for optimum performance. In several cases, you can achieve these results because of IDMS
SQL extensions.

Modularized Programming

You can design an SQL application using modularized programming techniques. IDMS provides extensions to the SQL
standard that allow a program to:
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• Share a cursor that was opened by another program
• Specify the access module that is to be executed for the program

Sharing a Cursor

A shared cursor is declared and opened in one program and accessed in another program.

Requirements

These are the requirements for declaring and using a shared cursor:

• The cursor declaration in the first program must specify the GLOBAL parameter.
In this example, program EMPGET declares and opens a global cursor to select benefits information:

 IDENTIFICATION DIVISION.

 PROGRAM-ID.  EMPGET.

  .

  .

  .

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 EXEC SQL

   DECLARE EMP_CRSR GLOBAL CURSOR FOR

     SELECT EMP_ID,

            JOB_ID,

            SALARY_AMOUNT,

            BONUS_PERCENT

       FROM BENEFITS

       WHERE EMP_ID = :EMP-ID

 END-EXEC.

  .

  .

  .

 PROCEDURE DIVISION.

 EXEC SQL

   OPEN EMP_CRSR

 END-EXEC.

• Only the program that contains the global cursor declaration can contain the OPEN statement for the global cursor.
• A program that shares the cursor must make an external cursor declaration.

In the following example, program EMPUPD declares an external cursor to share the global cursor declared in
EMPGET:

 IDENTIFICATION DIVISION.

 PROGRAM-ID.  EMPUPD.

  .

  .

  .

 DATA DIVISION.

 WORKING-STORAGE SECTION.
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 EXEC SQL

   DECLARE EMP_CRSR EXTERNAL CURSOR

 END-EXEC.

• Any number of programs that execute within the same database transaction can share a global cursor.
• All programs that share a cursor must be part of the same access module.

The GLOBAL parameter is not valid for cursors associated with dynamically-compiled SELECT statements.

Verifying External Cursors

The precompiler does not verify the validity of a DECLARE EXTERNAL CURSOR statement. The programmer has the
responsibility of verifying that programs meet the requirements for declaring and accessing a global cursor.

Shared Cursor Example

In this example, EMPGET declares EMP_CRSR as an updateable global cursor, opens the cursor, and fetches the row.
After checking the results of the fetch, EMPGET passes control to EMPUPD. EMPUPD declares EMP_CRSR as an
external cursor and performs a positioned update using input values for the updateable columns.

 IDENTIFICATION DIVISION.

 PROGRAM-ID.  EMPGET.

  .

  .

  .

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 EXEC SQL

   DECLARE EMP_CRSR GLOBAL CURSOR FOR

     SELECT EMP_ID,

            JOB_ID,

            SALARY_AMOUNT,

            BONUS_PERCENT

       FROM BENEFITS

       WHERE EMP_ID = :EMP-ID

       FOR UPDATE OF SALARY_AMOUNT,

                     BONUS_PERCENT

 END-EXEC.

  .

  .

  .

 PROCEDURE DIVISION.

 EXEC SQL

   OPEN EMP_CRSR

 END-EXEC.

 PERFORM FETCH-ROUTINE UNTIL END-FETCH='Y'

 FETCH-ROUTINE.
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 EXEC SQL

   FETCH EMP_CRSR

     INTO :EMP-ID,

          :JOB-ID,

          :SALARY-AMOUNT INDICATOR SALARY-AMOUNT-I,

          :BONUS-PERCENT INDICATOR BONUS-PERCENT-I

 END-EXEC.

 IF SQLCODE = 100 MOVE 'Y' TO END-FETCH.

 IF SALARY-AMOUNT-I = -1 OR BONUS-PERCENT-I = -1

    PERFORM INITIALIZE-NULL-VARIABLES.

 CALL EMPUPD.

 ---------------------------------------------------------------

 IDENTIFICATION DIVISION.

 PROGRAM-ID.  EMPUPD.

  .

  .

  .

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 EXEC SQL

   DECLARE EMP_CRSR EXTERNAL CURSOR

 END-EXEC.

  .

  .

  .

 PROCEDURE DIVISION.

  .

  .

  .

 MOVE INPUT-SALARY-AMOUNT TO SALARY-AMOUNT.

 MOVE INPUT-BONUS-PERCENT TO BONUS-PERCENT.

 EXEC SQL

   UPDATE BENEFITS

     SET SALARY_AMOUNT = :SALARY-AMOUNT,

         BONUS_PERCENT = :BONUS-PERCENT

     WHERE CURRENT OF EMP_CRSR

 END-EXEC.

Using the SET ACCESS MODULE Statement

Why You Use It

You use a SET ACCESS MODULE statement to specify in the program what access module should be executed for a
database transaction. SET ACCESS MODULE overrides the default access module specification for the duration of the
transaction.
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Default Access Module Specification

The default access module specification is the one associated with the program that initiates the SQL session -- that is,
the first program to issue an SQL statement.

NOTE
For information on how an access module is associated with a program, see Preparing and Executing the
Program.

The default access module is the access module that is executed unless the program issues a SET ACCESS MODULE
statement. The SET ACCESS MODULE specification remains in effect until the database transaction ends. After the
database transaction ends, the default access module is re-established.

When to Issue SET ACCESS MODULE

The SET ACCESS MODULE statement is valid only if the program issues it in the transaction before it issues an SQL
statement requesting dictionary or database access.

NOTE
For more information and a list of statements that can precede SET ACCESS MODULE in a database
transaction, see the SET ACCESS MODULE.

Using a Host Variable

You can specify the access module name in a host variable on the SET ACCESS MODULE. This allows the specification
of an access module to be decided by conditions not known until runtime.

NOTE
When you define a host variable for the access module name, an eight-byte character field suffices because an
access module name is limited to eight characters.

SET ACCESS MODULE Example

In this example, program EMPACT declares a global cursor and issues a SET ACCESS MODULE statement before
starting a transaction with an OPEN statement:

 IDENTIFICATION DIVISION.

 PROGRAM-ID.  EMPACT.

  .

  .

  .

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 EXEC SQL

   DECLARE EMP_CRSR GLOBAL CURSOR FOR

     SELECT EMP_ID

       FROM EMPLOYEE

       WHERE STATUS = 'A'

 END-EXEC.

  .

  .

  .

 PROCEDURE DIVISION.
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 MOVE 'EMPAPPL3' TO AM-NAME.

 EXEC SQL

   SET ACCESS MODULE :AM-NAME

 END-EXEC.

 EXEC SQL

   OPEN EMP_CRSR

 END-EXEC.

  .

  .

  .

Pseudoconversational Programming
Pseudoconversational programming is an online programming technique that frees certain resources while the system
waits for a response from the online user. The pseudoconversational programming technique permits an online
environment to support more concurrent processing by conserving limited resources such as storage pool and program
pool space.

To facilitate pseudoconversational programming in an SQL application, IDMS supports the SUSPEND SESSION and
RESUME SESSION statements.

The online user response may call for modification of data that is retrieved by the program. This section discusses the
following techniques for updating data after a pseudoconverse, including consideration of whether the program needs to
verify that the data has not changed since it was retrieved.

Using SUSPEND SESSION and RESUME SESSION

What SUSPEND SESSION Does

When the program issues a SUSPEND SESSION statement, the DBMS releases all resources that are associated with
the SQL session except the resources needed to resume the current session and transaction:

• The database connection
• Cursor currencies
• Locks held by any currently active transaction
• Temporary tables
• Dynamically prepared SQL statements
• Session SQL row limit and current count for each open cursor

SUSPEND SESSION does not cause a commit or rollback of work.

What RESUME SESSION Does

RESUME SESSION reestablishes the active SQL session and database transaction. All characteristics and cursor
positions of the session and transaction are restored to what they were when the program issued the SUSPEND
SESSION statement.

In a pseudoconversational program, RESUME SESSION must be the first SQL statement the application issues after a
SUSPEND SESSION statement.
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Advantages of Suspending and Resuming

because a suspended session preserves database transaction and SQL session characteristics, you can use SUSPEND
SESSION and RESUME SESSION in these types of applications:

• Scrolling through a list of result rows
• Updating a row with user input

The following sections discuss how to use SUSPEND SESSION and RESUME SESSION in these types of processing.

Scrolling Through a List of Rows

Retrieval List Using Bulk Fetch

You can use a bulk fetch and a suspended session to develop an online application for scrolling through a list of rows.
Each fetch statement retrieves a screen display of rows. The session is suspended before the pseudoconverse and
resumed when the user requests the next set of rows to display. because the DBMS has maintained cursor position during
the suspended session, the next execution of the fetch statement automatically retrieves the next set of rows in the cursor
result table.

Retrieval List Example

In this example, having already declared a host variable array with as many occurrences as there are rows in a screen
display, the program declares and opens the POSITION_CRSR cursor to retrieve data about employees by department:

EXEC SQL

  DECLARE POSITION_CRSR CURSOR FOR

    SELECT P.EMP_ID,

           E.DEPT_ID,

           P.JOB_ID,

           P.SALARY_AMOUNT,

      FROM POSITION P, EMPLOYEE E

      WHERE P.EMP_ID = E.EMP_ID

        AND E.DEPT_ID = :DEPT-ID

END-EXEC.

EXEC SQL

  OPEN POSITION_CRSR

END-EXEC.

The program then iterates the following logic until the online user exits this thread of the application. The first fetch uses
the value of INPUT-DEPT-ID. The second fetch retrieves the next set of employees for the department because the
DBMS has maintained the cursor position during the suspended session:

 EXEC SQL

   FETCH POSITION_CRSR

     BULK :BULK-POSITION

 END-EXEC.

 IF SQLCODE = 100 MOVE 'Y' TO END-FETCH.

 EXEC SQL

   SUSPEND SESSION

 END-EXEC.

(Move retrieved values to display fields)
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 MAP OUT ...

(Pseudoconverse)

 MAP IN ...

 EXEC SQL

   RESUME SESSION

 END-EXEC.

 IF END-FETCH = 'Y' ...  ◄─── Close cursor and either

                              select a new department or exit

Scrolling Backwards

Scrolling backwards through an online retrieval list requires pageable map processing. If necessary, you can manage
pageable map processing by using the following methods:

• The IDMS scratch area and scratch management statements to temporarily store and re-access retrieved data.
• ADS pageable mapping in an ADS application

Updating a Row After a Pseudoconverse

Using an Updateable Cursor

During a suspended session, the DBMS maintains the cursor position of an open cursor and also the lock on the current
cursor row. Therefore, a program running under the cursor stability isolation level can resume the suspended session
and can perform a positioned update without checking whether the row has been updated by a concurrent database
transaction.

Updateable Cursor Example

In this example, the program fetches a row from the BENEFITS_CRSR cursor, suspends the session, and displays the
row to the online user. Following user input, the program resumes the session and performs a positioned update with user
input:

 EXEC SQL

   DECLARE BENEFITS_CRSR FOR

     SELECT JOB_ID,

            SALARY_AMOUNT,

            BONUS_PERCENT

       FROM BENEFITS

       WHERE EMP_ID = :EMP-ID

 END-EXEC.

 EXEC SQL

   OPEN BENEFITS_CRSR

 END-EXEC.

 EXEC SQL

   FETCH BENEFITS_CRSR

     INTO :JOB_ID,

          :SALARY_AMOUNT,
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          :BONUS_PERCENT

 END-EXEC.

 EXEC SQL

   SUSPEND SESSION

 END-EXEC.

(Move retrieved values to display fields)

 MAP OUT ...

(Pseudoconverse)

 MAP IN...

(Program moves input data to host variables)

 EXEC SQL

   RESUME SESSION

 END-EXEC.

 EXEC SQL

   UPDATE BENEFITS

     SET SALARY_AMOUNT = :SALARY-AMOUNT,

         BONUS_PERCENT = :BONUS-PERCENT

     WHERE CURRENT OF BENEFITS_CRSR

 END-EXEC.

 EXEC SQL

   COMMIT

 END-EXEC.

Searched Update After a Pseudoconverse

When a database transaction running under the default isolation mode of cursor stability suspends the session, the DBMS
releases any lock that it set on the base rows of a single-row SELECT result. No locks are maintained on rows resulting
from bulk selects in this situation, and only the lock on the last row that is fetched in a bulk fetch is maintained under
cursor stability during a suspended session.

A concurrent database transaction can update the data that is retrieved by a single-row SELECT statement or FETCH
BULK statement while the session of the original transaction is suspended. In these situations, the program should check
whether the data has been modified since it was retrieved before applying an update after the pseudoconverse.

Checking Whether the Row Was Modified

To be able to check whether a row has been modified, your processing environment can create and maintain a column for
a last-update timestamp value. An alternative is to compare the values of all fields to be updated with the values that were
retrieved.

Maintaining a Last-Update Timestamp

To maintain a last-update timestamp for a table row, use these procedures:

1. Define a last-update column for each table with data type TIMESTAMP and NOT NULL WITH DEFAULT
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2. In the program, define the host variable for the last-update timestamp column as a character field with length 26
3. Set the last-update timestamp column to the value of the special register CURRENT TIMESTAMP when modifying the

row

You can add a last-update column to an existing table using the ALTER TABLE statement. For more information about the
ALTER TABLE, see the IDMS Reference documentation.

How You Check the Row Before Updating

To determine whether a row has been modified since the program retrieved it, you attempt a searched update with a
search condition that includes a comparison to verify that the last-update timestamp value has not changed.

Searched Update Example

In this example, the program issues a single-row SELECT statement from the POSITION table using the primary key of
the table. The program suspends the SQL session and displays the retrieved row to the online user:

 MOVE MAP-EMP-ID TO EMP-ID.

 MOVE MAP-JOB-ID TO JOB-ID.

 EXEC SQL

   SELECT EMP_ID,

          JOB_ID,

          SALARY_AMOUNT,

          LAST_UPDATED

     INTO :EMP-ID,

          :JOB-ID,

          :SALARY-AMOUNT,

          :LAST-UPDATED

     FROM POSITION

     WHERE EMP_ID = :EMP-ID

 END-EXEC.

 EXEC SQL

   SUSPEND SESSION

 END-EXEC.

  .

  .

  .

 MAP OUT ...

(Pseudoconverse)

Following the pseudoconverse, the program issues an update to the single row using input from the online user. The
update executes only if the row has not been modified since it was retrieved:

 MAP IN ...

 MOVE MAP-SALARY-AMOUNT TO SALARY-AMOUNT.

 EXEC SQL

   RESUME SESSION

 END-EXEC.

 EXEC SQL
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   UPDATE POSITION

     SET SALARY_AMOUNT = :SALARY-AMOUNT,

         LAST_UPDATED = CURRENT TIMESTAMP

     WHERE EMP_ID = :EMP-ID

       AND JOB_ID = :JOB-ID

       AND LAST_UPDATED = :LAST-UPDATED

 END-EXEC.

 IF SQLCODE = 100 PERFORM ROW-CHANGED.

Managing Concurrent Sessions

The ability to maintain concurrent active sessions allows the program to access multiple databases with parallel database
transactions. For example, one session can retrieve data from one database and, using that data, perform an update
operation on another database.

This article describes the following information:

Caution When Transaction Sharing Is Not in Effect

If an application attempts to access the same database in concurrent sessions, there is an inherent risk of deadlock;
however, transaction sharing can be used to avoid such deadlocks.

NOTE
For more information on the use of transaction sharing, see Writing an SQL Program topic in this documentation
and the IDMS Reference documentation.

Session Management Concepts

Concurrent Session Identifier

When a session begins, IDMS assigns an identifier to the session and maintains the session identifier internally. All SQL
statements implicitly reference the session identifier during execution.

If there are multiple concurrent sessions, each session has its own session ID. To manage multiple sessions, an
application must manipulate the session identifier directly.

Data Declaration Requirements

To manipulate the session identifier, the program must first:

• Declare one host variable of usage SQLSESS
• Define a variable in working storage for each of the multiple sessions that the program will maintain

When the program begins an SQL session, IDMS returns the session identifier to the SQLSESS host variable that the
program has defined. The program must save the SQLSESS value of each concurrent session.

How IDMS Uses the SQLSESS Variable

If the program declares an SQLSESS host variable, all calls to IDMS pass the SQLSESS host variable as a parameter to
indicate the session to which the SQL statements should be directed.

IDMS does not alter the session ID value in this parameter unless the statement being executed terminates the session
(that is, on a COMMIT, RELEASE, or ROLLBACK RELEASE). If the session is terminated, IDMS initializes the SQLSESS
host variable.
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What the Program Must Do

Before executing an SQL statement, the application must ensure that the correct session ID value has been moved to the
SQLSESS host variable.

Implementing Concurrent Sessions

Declaring the SQLSESS Host Variable

To implement concurrent sessions, the program must declare a host variable to which IDMS assigns the session identifier
of the active SQL session:

EXEC SQL

  BEGIN DECLARE SECTION

END-EXEC.

01   IDMS-SESS-ID    USAGE SQLSESS.

EXEC SQL

  END DECLARE SECTION

END-EXEC.

Saving the Session ID Value

The precompiler expands the SQLSESS host variable to an 8-byte character field. Therefore, to save session ID values,
the application program must define work fields that also are 8-byte character fields:

WS-SESSION-IDS.

     05  SESS1-ID          PIC X(8).

     05  SESS2-ID          PIC X(8).

Multiple Session Steps

These are the steps in a typical scenario for managing multiple sessions:

1. Begin a session accessing Database 1
2. Move IDMS-SESS-ID to SESS1-ID
3. Initialize IDMS-SESS-ID by moving spaces to it
4. CONNECT TO Database 2
5. Move IDMS-SESS-ID to SESS2-ID

At this point, the current session ID value is the one representing the second session. To make the first session the
current session, the application program would move the value in SESS1-ID to IDMS-SESS-ID.

Multiple Sessions Started by One Program

The following diagram illustrates a scenario in which a program manages session IDs to maintain multiple concurrent
sessions.

In this case, the mainline program initiates both sessions and passes the appropriate session ID to each subordinate
program to indicate which session the subprogram should process. Each subprogram must also declare a session
identifier to hold the value passed from the mainline program.

Mainline

┌────────────────────────────────────────┐

│ Connect to DB01                        │
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│ Save first session value               │

│ Initialize SQLSESS                     │

│ Connect to DB02                        │

│ Save second session value              │      Program1

│ Move first session value to SQLSESS    │      ┌────────────────────────┐

│ Call PROGRAM1 passing SQLSESS    ──────┼──────►...                     │

│                                        │      │LINKAGE SECTION.        │

│                                        │      │EXEC SQL                │

│                                        │      │  BEGIN DECLARE SECTION │

│                                        │      │END-EXEC.               │

│                                        │      │01 SQLSESS USAGE SQLSESS│

│                                        │      │EXEC SQL                │

│                                        │      │  END DECLARE SECTION   │

│                                        │      │END-EXEC.               │

│                                        │      │...                     │

│                                  ◄─────┼──────┤SQL statements for DB01 │

│                                        │      └────────────────────────┘

│                                        │

│                                        │      Program2

│ Move second session value to SQLSESS   │      ┌────────────────────────┐

│ Call PROGRAM2 passing SQLSESS    ──────┼──────►...                     │

│                                        │      │LINKAGE SECTION.        │

│                                        │      │EXEC SQL                │

│                                        │      │  BEGIN DECLARE SECTION │

│                                        │      │END-EXEC.               │

│                                        │      │01 SQLSESS USAGE SQLSESS│

│                                        │      │EXEC SQL                │

│                                        │      │  END DECLARE SECTION   │

│                                        │      │END-EXEC.               │

│                                        │      │...                     │

│                                  ◄─────┼──────┤SQL statements for DB02 │

│                                        │      └────────────────────────┘

│   FINISH TASK                          │

└────────────────────────────────────────┘

Multiple Sessions Started by Different Programs

The following diagram illustrates a scenario in which multiple sessions are begun by multiple programs.

In this case, Program 1 must declare a session ID to indicate that a separate session is desired; otherwise, the
CONNECT statement will return an error. However, no manipulation of the session ID is required.

Mainline

┌────────────────────────────────────────┐

│                                        │

│                                        │      Program1

│ Connect to DB01                        │      ┌────────────────────┐

│ Call PROGRAM1                    ──────┼──────► Connect to DB02    │

│                                        │      │ Retrieve data      │

│                                  ◄─────┼──────┤ COMMIT RELEASE     │

│                                        │      └────────────────────┘

│ Update data in DB01                    │

│ COMMIT RELEASE                         │

└────────────────────────────────────────┘
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Creating and Using a Temporary Table
A temporary table differs from a database table in these ways:

• A temporary table exists only as long as the database transaction in which it is created
• You cannot create an index on a temporary table
• A temporary table cannot be referenced in a view or a referential constraint
• A temporary table cannot be accessed by another database transaction

A program can access a temporary table and can manipulate temporary table data as it does with a database table.

Why Use a Temporary Table

A temporary table can be useful for certain processing requirements, such as to:

• Take a snapshot of information in the database
• Avoid re-accessing base tables multiple times to retrieve the same information, to process efficiently and assure that

the information does not change
• Perform operations that cannot be done with a single SQL statement, such as inserting rows using data retrieved from

the same table

Caution Using a Temporary Table

Since you cannot create an index on a temporary table, access to a temporary table is always serial. Accessing data in a
temporary table with many rows may degrade the performance of the program.

How You Create a Temporary Table

You create a temporary table in the procedural section of the program by issuing a CREATE TEMPORARY TABLE
statement. This statement requires:

• A temporary table name
• Column names
• Column definitions

IDMS maintains temporary tables in the scratch area. The program does not supply information on the physical
characteristics of a temporary table.

NOTE
For more information on creating temporary tables in particular, see CREATE TEMPORARY TABLE. For more
information on creating tables in general, see CREATE TABLE.

Naming a Temporary Table

When you create a temporary table, ensure that the name does not match the name of any table or view that may be
created. If a temporary table name matches the name of a base table or view, the optimizer assumes that the name refers
to the base table or view. The optimizer does not access the temporary table.

Cursor for a Temporary Table

The program can declare a cursor for a temporary table. However, when you create the access module for the program,
the optimizer issues a warning about any references to the temporary table other than in the CREATE TEMPORARY
TABLE statement.

The programmer is responsible for verifying that the cursor declaration and the CREATE TEMPORARY TABLE statement
are compatible.
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Temporary Table Example

In this example, the program creates a temporary table of manager names and ids using information in the EMPLOYEE
table. (The EMPLOYEE table itself associates the id of a manager with the name of the subordinate employee, not
the name of the manager.) Using a cursor, the program accesses a row of the temporary table. The program selects
employees from the EMPLOYEE table who report to the manager that is identified in the temporary table row.

The cursor declaration and the statement to create the temporary table are shown in the following example.

 WORKING STORAGE SECTION.

 EXEC SQL

 DECLARE TEMP_CRSR CURSOR FOR

   SELECT *

     FROM TEMP_MGR

     ORDER BY 3

 END EXEC

  .

  .

  .

 PROCEDURE DIVISION.

 EXEC SQL

   CREATE TEMPORARY TABLE TEMP_MGR

          (TEMP_MGR_ID             INTEGER,

          TEMP_FNAME              CHAR(20),

          TEMP_LNAME              CHAR(20))

 END-EXEC.

The statement that is shown in the following example adds manager information to the temporary table.

EXEC SQL

  INSERT INTO TEMP_MGR

  SELECT DISTINCT E.MANAGER_ID,

         M.EMP_FNAME,

         M.EMP_LNAME

    FROM EMPLOYEE E, EMPLOYEE M

    WHERE E.MANAGER_ID = M.EMP_ID

END-EXEC.

This statement in this example establishes a current cursor row for the temporary table.

EXEC SQL

  FETCH TEMP_CRSR

    INTO :MGR-ID,

         :MGR-FNAME,

         :MGR-LNAME

END-EXEC.

The statement that is shown in this example performs a bulk select of employees who report to the manager in the current
cursor row. Depending on processing requirements, this statement could be a bulk fetch.
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EXEC SQL

  SELECT EMP_FNAME,

         EMP_LNAME,

         DEPT_ID

    BULK :BULK-EMPLOYEE

    FROM EMPLOYEE

    WHERE MANAGER_ID = :MGR-ID

      AND TERMINATION_DATE IS NULL

END-EXEC.

Bill-of-materials Explosion

This section presents a sample program that performs a bill-of-materials explosion. A discussion of the concepts involved
precedes the sample program.

What to Do

Maximum Level

The sample program establishes a value of 100 as the limit of levels for the explosion in its use of the MAX-LEVELS
variable. A limit of 100 is for illustration only; a program can set a higher or lower limit.

LIMITS-AND-CONSTANTS.

    02  NUMBER-OF-CURSORS  PIC S9    COMP VALUE 3.

    02  MAX-LEVELS         PIC S9(4) COMP VALUE 100.

    02  NULL-KEY-VALUE     PIC 9(7)       VALUE 0.

Cursor Declarations

The program declares three different cursors with identical definitions. The cursor issues a join of the PART and
COMPONENT tables that produces a result table of component parts for each part.

 EXEC SQL  DECLARE CURSOR1 CURSOR FOR

     SELECT COMPONENT_PART,

            QUANTITY,

            PART_NAME

       FROM COMPONENT C,

            PART P

      WHERE C.PART = :CURRENT-KEY

        AND C.COMPONENT_PART > :PREVIOUS-COMPONENT

        AND P.NUMBER = C.PART

      ORDER BY COMPONENT_PART

 END-EXEC

 EXEC SQL  DECLARE CURSOR2 CURSOR FOR

     SELECT COMPONENT_PART,

            QUANTITY,

            PART_NAME

       FROM COMPONENT C,

            PART P

      WHERE C.PART = :CURRENT-KEY
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  .

  .

  .

The minimum number of cursors needed is two. Theoretically, the program could declare more cursors with identical
definitions, up to a number of cursors equal to the maximum level for the explosion. However, for most bill-of-material
explosions, it is more practical and efficient to add program logic that allows the three cursors to be reused as illustrated in
the sample program later in this section.

Getting the First Row

The GET-FIRST-ROW section of the program issues a single-row select from the PART table. The search condition
equates an input part number (TOP-KEY), the part to be exploded, with PART_NUMBER, the unique key of the PART
table.

This select verifies the existence of the part and also retrieves its name.

EXEC SQL

  SELECT  PART_NUMBER,  PART_NAME

    INTO :CURRENT-KEY, :COMPONENT-NAME

    FROM  PART

    WHERE PART_NUMBER = :TOP-KEY

END-EXEC.

Going to the First Level

In the FETCH-NEXT-ROW section, the program opens a cursor to retrieve the component parts that make up the current
part, whose number it has assigned to CURRENT-KEY. The program fetches the first row of the cursor result table.

FETCH-NEXT-ROW SECTION.

    PERFORM OPEN-CURRENT-CURSOR.

    IF      CURRENT-CURSOR = 1

       EXEC SQL

          FETCH CURSOR1 INTO

            :COMPONENT-KEY, :QTY, :COMPONENT-NAME

       END-EXEC

    ELSE IF CURRENT-CURSOR = 2

 .

 .

 .

Going Down More Levels

If the first fetch succeeds, the program executes the DOWN-ONE-LEVEL section. In this section, the program:

• Assigns the part number in the first row fetched to CURRENT-KEY
• Increments the current level by 1
• Increments the current cursor by 1 if the current cursor is less than 3

Because the program reuses the three cursors, it attempts to close a cursor in the CLOSE-CURRENT-CURSOR section
before it opens the cursor in the OPEN-CURRENT-CURSOR section. For the first three levels of the explosion, the DBMS
will ignore the CLOSE statement because the specified cursor has not yet been opened.
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Using the part number retrieved in the fetch by the previous cursor, the program now fetches the first component part
of the next level down by opening the current cursor and fetching from it. This logic is repeated until a fetch returns an
SQLCODE of 100 (in effect, no more levels) or the defined maximum level is reached.

Saved Keys

Each time it goes down a level, the program saves the part number used in the fetch:

DOWN-ONE-LEVEL SECTION.

    IF CURRENT-LEVEL > MAX-LEVELS

       NEXT SENTENCE

    ELSE

       MOVE COMPONENT-KEY TO CURRENT-KEY

       MOVE COMPONENT-KEY TO SAVE-KEY (CURRENT-LEVEL)

 .

 .

 .

By saving the key, the program can later retrieve the part number for a level and execute the backup logic described
below.

When There Are No More Levels

When there are no more levels, the program executes the BACKUP-ONE-LEVEL section. It subtracts 1 from the level
number and retrieves the saved keys for the current and previous levels.

BACKUP-ONE-LEVEL SECTION.

    SUBTRACT 1 FROM CURRENT-LEVEL.

    IF CURRENT-LEVEL > 0

       MOVE SAVE-KEY (CURRENT-LEVEL) TO PREVIOUS-COMPONENT.

    IF CURRENT-LEVEL > 1

       MOVE SAVE-KEY (CURRENT-LEVEL - 1) TO CURRENT-KEY

.

.

.

Since the cursor result tables are ordered by component part number and one of the conditions of each is
C.COMPONENT_PART > :PREVIOUS-COMPONENT, the program re-establishes cursor position in the list of
components by limiting the rows selected to those not yet processed. Each time a cursor is re-opened, the first row of the
result table is the next component to be processed,

This allows the program both to reuse a cursor and to fetch the next row for the previous level.

Completing the Explosion

The process of going down a level until there are no more levels, going back one level, and attempting to go down again
is repeated until backing up reaches the top level. The bill-of-materials explosion is now complete.

Sample Program

 IDENTIFICATION DIVISION.

  PROGRAM-ID.    EXPLODE.
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  ENVIRONMENT DIVISION.

  DATA DIVISION.

  WORKING-STORAGE SECTION.

  01  SQLMSGS.

      02  SQLMMAX            PIC S9(8) COMP VALUE +6.

      02  SQLMSIZE           PIC S9(8) COMP VALUE +80.

      02  SQLMCNT            PIC S9(8) COMP.

      02  SQLMLINE           OCCURS 6 TIMES PIC X(80).

  01  REQ-WK.

      02  REQUEST-CODE       PIC S9(8) COMP.

      02  REQUEST-RETURN     PIC S9(8) COMP.

 01  LIMITS-AND-CONSTANTS.

     02  NUMBER-OF-CURSORS  PIC S9    COMP VALUE 3.

     02  MAX-LEVELS         PIC S9(4) COMP VALUE 100.

     02  NULL-KEY-VALUE     PIC 9(7)       VALUE 0.

 01  CURSOR-FLAGS.

     02  CURSOR-FLAG  OCCURS 3 TIMES PIC X.

 01  KEY-TABLE.

     02  SAVE-KEY     OCCURS 100 TIMES PIC 9(7).

 01  WORK-FIELDS.

     02  CURRENT-LEVEL      PIC S9(4) COMP.

     02  CURRENT-CURSOR     PIC S9(4) COMP.

     02  DISPLAY-LEVEL      PIC ZZ9.

     02  WARNING-MSG        PIC X(40).

     02  SQLVALUE           PIC ----9.

 EXEC SQL    BEGIN DECLARE SECTION        END-EXEC

 01  DBNAME                 PIC X(8).

 01  PREVIOUS-COMPONENT     PIC S9(7) COMP-3.

 01  TOP-KEY                PIC S9(7) COMP-3.

 01  CURRENT-ROW.

     02  CURRENT-KEY        PIC S9(7) COMP-3.

     02  COMPONENT-KEY      PIC S9(7) COMP-3.

     02  QTY                PIC S9(5)V99 COMP-3.

     02  COMPONENT-NAME     PIC X(30).

 EXEC SQL    END   DECLARE SECTION           END-EXEC.

*********************************************************

*****         DECLARE CURSORS                       *****

 EXEC SQL  DECLARE CURSOR1 CURSOR FOR

     SELECT COMPONENT_PART,

            QUANTITY,

            PART_NAME

       FROM COMPONENT C,

            PART P

      WHERE C.PART = :CURRENT-KEY
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        AND C.COMPONENT_PART > :PREVIOUS-COMPONENT

        AND P.NUMBER = C.PART

      ORDER BY COMPONENT_PART

 END-EXEC

 EXEC SQL  DECLARE CURSOR2 CURSOR FOR

     SELECT COMPONENT_PART,

            QUANTITY,

            PART_NAME

       FROM COMPONENT C,

            PART P

      WHERE C.PART = :CURRENT-KEY

        AND C.COMPONENT_PART > :PREVIOUS-COMPONENT

        AND P.NUMBER = C.PART

      ORDER BY COMPONENT_PART

 END-EXEC

 EXEC SQL  DECLARE CURSOR3 CURSOR FOR

     SELECT COMPONENT_PART,

            QUANTITY,

            PART_NAME

       FROM COMPONENT C,

            PART P

      WHERE C.PART = :CURRENT-KEY

        AND C.COMPONENT_PART > :PREVIOUS-COMPONENT

        AND P.NUMBER = C.PART

      ORDER BY COMPONENT_PART

 END-EXEC

*********************************************************

 PROCEDURE DIVISION.

 EXEC SQL

   WHENEVER SQLERROR GO TO SQL-ERROR

 END-EXEC.

 MAINLINE SECTION.

     ACCEPT DBNAME.

     ACCEPT TOP-KEY.

*  INITIALIZE VARIABLES TO GET US STARTED

     MOVE 1 TO CURRENT-LEVEL.

     MOVE 1 TO CURRENT-CURSOR.

     MOVE SPACES TO CURSOR-FLAGS.

     MOVE NULL-KEY-VALUE TO PREVIOUS-COMPONENT.

*

     PERFORM GET-FIRST-ROW.

     PERFORM FETCH-NEXT-ROW

       UNTIL CURRENT-LEVEL = 0.

     EXEC SQL  COMMIT RELEASE   END-EXEC.

     GOBACK.

 GET-FIRST-ROW SECTION.
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     EXEC SQL  CONNECT TO :DBNAME         END-EXEC.

     EXEC SQL

       SELECT  PART_NUMBER,  PART_NAME

         INTO :CURRENT-KEY, :COMPONENT-NAME

         FROM  PART

         WHERE PART_NUMBER = :TOP-KEY

     END-EXEC.

     IF SQLCODE = 100

        MOVE 0 TO CURRENT-LEVEL

        DISPLAY '***** INVALID PART NUMBER: '

                 TOP-KEY

     ELSE

        DISPLAY '***** BILL OF MATERIALS FOR '

                'PART: ' CURRENT-KEY ' '

                COMPONENT-NAME ' *****'

        DISPLAY '**********************************'

                '**********************************'

                '**********************************'.

 FETCH-NEXT-ROW SECTION.

     PERFORM OPEN-CURRENT-CURSOR.

     IF      CURRENT-CURSOR = 1

        EXEC SQL

           FETCH CURSOR1 INTO

             :COMPONENT-KEY, :QTY, :COMPONENT-NAME

        END-EXEC

     ELSE IF CURRENT-CURSOR = 2

        EXEC SQL

           FETCH CURSOR2 INTO

             :COMPONENT-KEY, :QTY, :COMPONENT-NAME

        END-EXEC

     ELSE IF CURRENT-CURSOR = 3

        EXEC SQL

           FETCH CURSOR3 INTO

             :COMPONENT-KEY, :QTY, :COMPONENT-NAME

        END-EXEC.

     IF SQLCODE = 100

        PERFORM BACKUP-ONE-LEVEL

     ELSE

        PERFORM PRINT-CURRENT-ROW

        PERFORM DOWN-ONE-LEVEL.

 OPEN-CURRENT-CURSOR SECTION.

     IF CURSOR-FLAG (CURRENT-CURSOR) NOT = 'O'

        MOVE 'O' TO CURSOR-FLAG (CURRENT-CURSOR)

        IF      CURRENT-CURSOR = 1

           EXEC SQL

              OPEN CURSOR1

           END-EXEC

        ELSE IF CURRENT-CURSOR = 2
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           EXEC SQL

              OPEN CURSOR2

           END-EXEC

        ELSE IF CURRENT-CURSOR = 3

           EXEC SQL

              OPEN CURSOR3

           END-EXEC.

 CLOSE-CURRENT-CURSOR SECTION.

     IF CURSOR-FLAG (CURRENT-CURSOR) = 'O'

        MOVE ' ' TO CURSOR-FLAG (CURRENT-CURSOR)

        IF      CURRENT-CURSOR = 1

           EXEC SQL

              CLOSE CURSOR1

           END-EXEC

        ELSE IF CURRENT-CURSOR = 2

           EXEC SQL

              CLOSE CURSOR2

           END-EXEC

        ELSE IF CURRENT-CURSOR = 3

           EXEC SQL

              CLOSE CURSOR3

           END-EXEC.

 DOWN-ONE-LEVEL SECTION.

     IF CURRENT-LEVEL > MAX-LEVELS

        NEXT SENTENCE

     ELSE

        MOVE COMPONENT-KEY TO CURRENT-KEY

        MOVE COMPONENT-KEY TO SAVE-KEY (CURRENT-LEVEL)

        MOVE NULL-KEY-VALUE TO PREVIOUS-COMPONENT

        ADD 1 TO CURRENT-LEVEL

        IF CURRENT-CURSOR = MAX-CURSORS

           MOVE 1 TO CURRENT-CURSOR

           PERFORM CLOSE-CURRENT-CURSOR

        ELSE

           ADD 1 TO CURRENT-CURSOR

           PERFORM CLOSE-CURRENT-CURSOR.

 BACKUP-ONE-LEVEL SECTION.

     SUBTRACT 1 FROM CURRENT-LEVEL.

     IF CURRENT-LEVEL > 0

        MOVE SAVE-KEY (CURRENT-LEVEL) TO PREVIOUS-COMPONENT.

     IF CURRENT-LEVEL > 1

        MOVE SAVE-KEY (CURRENT-LEVEL - 1) TO CURRENT-KEY

     ELSE

        MOVE TOP-KEY TO CURRENT-KEY.

     PERFORM CLOSE-CURRENT-CURSOR.

     IF CURRENT-CURSOR = 1

        MOVE MAX-CURSORS TO CURRENT-CURSOR

     ELSE

        SUBTRACT 1 FROM CURRENT-CURSOR.
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PRINT-CURRENT-ROW SECTION.

     MOVE CURRENT-LEVEL TO DISPLAY-LEVEL.

     IF CURRENT-LEVEL > MAX-LEVELS

        MOVE 'MAXIMUM LEVEL, COMPONENTS NOT LISTED'

             TO WARNING-MSG

     ELSE

        MOVE SPACES TO WARNING-MSG.

     DISPLAY '  ' DISPLAY-LEVEL

             '  PART: ' COMPONENT-KEY

             '  '       COMPONENT-NAME

             '  QTY: '  QTY

             '  '       WARNING-MSG.

 SQL-ERROR         SECTION.

     DISPLAY '****************** ERROR IN SQL STATEMENT'

             ' ******************'.

     DISPLAY 'PROGRAM          ' SQLPGM

     DISPLAY 'COMPILED         ' SQLDATE

     MOVE SQLCLNO TO SQLVALUE.

     DISPLAY 'SQL LINE NUMBER  ' SQLVALUE

     MOVE SQLCODE TO SQLVALUE.

     DISPLAY 'SQLCODE          ' SQLVALUE

     MOVE SQLCERC  TO SQLVALUE.

     DISPLAY 'REASON CODE      ' SQLVALUE

     MOVE SQLCERC  TO SQLVALUE.

     DISPLAY 'ERROR CODE       ' SQLVALUE

     MOVE SQLCNRP  TO SQLVALUE.

     DISPLAY 'ROWS PROCESSED   ' SQLVALUE

     MOVE 4 TO REQUEST-CODE.

     CALL 'IDMSIN01' USING SQLRPB, REQ=WK,

           SQLCA, SQLMSGS.

     IF REQUEST-RETURN NOT = 4

       MOVE 1 TO LINE-CNT

       PERFORM DISP=MSG UNTIL LINE-CNT > SQLMCNT.

 DISP-MSG SECTION.

     DISPLAY SQLMLINE (LINE-CNT).

     ADD 1 TO LINE-CNT.

Dynamic SQL
Depending on the processing requirement of the program and the capabilities of the programming language, you will need
to implement dynamic SQL.

Dynamic SQL refers to an SQL statement that is not known to the program at precompile time and therefore is compiled
dynamically when the program executes. IDMS provides dynamic SQL to allow the program to formulate, compile, and
execute a DML statement at runtime.

To Insert, Update, or Delete

You implement dynamic SQL with a small set of SQL statements. For SQL DML other than SELECT or CALL, these
statements are:
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• EXECUTE IMMEDIATE -- Dynamically compiles and executes the statement
• PREPARE -- Dynamically compiles the statement
• EXECUTE -- Executes a prepared statement

If the statement to be dynamically compiled could be issued more than once in the program, you should use the
combination of PREPARE and EXECUTE statements.

To Select

To dynamically compile and execute a SELECT statement, you take these steps:

1. Formulate the statement
2. Prepare the statement and optionally describe the result table to IDMS
3. Declare or allocate a cursor using the dynamically compiled SELECT statement

To CALL an SQL Invoked Procedure

To dynamically compile and execute a CALL statement, you take these steps:

1. Formulate the statement
2. Prepare the statement and optionally describe the result table to IDMS
3. Declare or allocate a cursor using the dynamically compiled CALL statement

Host Language Dependency

If the number and type of columns in a dynamic SELECT or CALL are not known at compile time, the host language
must provide explicit support for dynamic storage allocation because the variable storage requirements for the data to be
retrieved can be derived only from information returned to the SQLDA when the SELECT statement is prepared.

No Host Variables, Local Variables, or Routine Parameters

A dynamic SQL statement that is prepared or executed using an EXECUTE IMMEDIATE statement cannot reference
host variables, local variables, or routine parameters within the text of the statement. If you want to repeatedly execute a
statement, such as an UPDATE, using different update values each time, you must use dynamic parameters in place of
variables or parameters.

NOTE
For more information about dynamic parameters, see the IDMS Reference documentation.

Precompiling with NOINSTALL

A program that consists entirely of dynamic SQL statements, session and transaction management statements, requires
no RCM. Therefore, you may precompile such a program with the NOINSTALL option. This directs the precompiler to
check syntax and not to store an RCM, thus eliminating the need for updating the dictionary. If SQL requests will be
issued from more than one program within a single transaction, each such program must have its RCM included in the
access module being used. This requirement holds, regardless of whether all of the statements within a program are
dynamic or not. As general practice, you should avoid specifying the NOINSTALL option.

Perform Dynamic Insert, Update, and Delete Operations
To perform a dynamic insert, update, or delete operation use EXECUTE or EXECUTE IMMEDIATE. (EXECUTE works
only when the statement has been dynamically compiled with a PREPARE statement.)

When to Use EXECUTE IMMEDIATE

Use EXECUTE IMMEDIATE to dynamically compile and execute a statement that is issued only once in the transaction.
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If a program consists mainly of dynamic SQL statements, consider using EXECUTE IMMEDIATE for the few remaining
SQL statements. For efficiency, you can precompile the program with the NOINSTALL option, eliminating an RCM and an
access module to execute the program.

Example

In this example, the program builds an INSERT statement in working storage and moves the complete statement to a host
variable, STATEMENT-TEXT. The program issues an EXECUTE IMMEDIATE statement on the text that is contained in
the host variable:

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 01   INSERT-STATEMENT-TEXT.

      02 FILLER            PIC X(21)  VALUE

         "INSERT INTO C_DIVISION VALUES ('".

      02 DIV-CODE-TEXT     PIC X(3).

      02 FILLER            PIC X(3)  VALUE

         "','".

      02 DIV-NAME-TEXT     PIC X(40).

      02 FILLER            PIC X(2)  VALUE

         "',".

      02 DIV-HEAD-ID-TEXT  PIC X(4).

      02 FILLER            PIC X(3)  VALUE

         ")".

 EXEC SQL BEGIN DECLARE SECTION END-EXEC.

 01   STATEMENT-TEXT    PIC X(76).

 EXEC SQL END DECLARE SECTION   END-EXEC.

 PROCEDURE DIVISION.

 MOVE INPUT-DIV-CODE TO DIV-CODE-TEXT.

 MOVE INPUT-DIV-NAME TO DIV-NAME-TEXT.

 MOVE INPUT-DIV-HEAD-ID TO DIV-HEAD-ID-TEXT.

 MOVE INSERT-STATEMENT-TEXT TO STATEMENT-TEXT.

 EXEC SQL

 EXECUTE IMMEDIATE :STATEMENT-TEXT

 END-EXEC.

Error-checking

No error-checking technique specific to EXECUTE IMMEDIATE exists. Check for SQLCODE < 0, or check for a specific
SQLSTATE value if appropriate.

Use PREPARE

Why You Use PREPARE

You use the PREPARE statement to dynamically compile an SQL statement that is formulated at runtime. You should
prepare the statement if it:
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• Is issued more than once during a transaction
• May be a SELECT

Determine Information About the Prepared Statement

You can use either the DESCRIBE option of the PREPARE statement or a separate DESCRIBE statement to determine
the following information:

• Whether the prepared statement is a SELECT
• If the prepared statement is a SELECT, the number of result columns to be returned and the name and format of each

of the result columns
• The format of any dynamic parameters that must be supplied as input values when the statement is executed or an

associated cursor is opened

To retrieve this information, you must allocate at least one SQL descriptor area. You must allocate two descriptor areas if
you want to retrieve information about both result columns and dynamic parameters.

NOTE
Descriptor areas must be defined using the SQLDA structure.

Declare SQLDA

The program can declare the default descriptor area SQLDA with an INCLUDE statement:

EXEC SQL

  INCLUDE SQLDA

    NUMBER OF COLUMNS 20

END-EXEC.

Declare SQLDA in ADS

If you are using descriptor areas in ADS, you can create a work record layout through IDD as described in the ADS Using
section. This work record must match the SQLDA layout and the initial values should conform to the data types.

The following example displays the ADS format of the SQLDA:

SQLDA.

      05  SQLDAID             PIC X(8).

      05  SQLN                PIC S9(9) COMP

                              VALUE  +n .

      05  SQLD                PIC S9(9) COMP.

      05  SQLVAR              OCCURS n.

          10  SQLLEN          PIC S9(9) COMP.

          10  SQLTYPE         PIC S9(4) COMP.

          10  SQLSCALE        PIC S9(4) COMP.

          10  SQLPRECISION    PIC S9(4) COMP.

          10  SQLALN          PIC S9(4) COMP.

          10  SQLNALN         PIC S9(4) COMP.

          10  SQLNULL         PIC S9(4) COMP.

          10  SQLNAME         PIC X(32).

where n is the maximum number of occurrences of SQLVAR

SQLDA Values
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An SQL descriptor area used to retrieve information on the output of the prepared statement contains the following values:

The value in SQLD indicates whether the statement is:

• A SELECT statement if the value is greater than 0
• Not a SELECT statement if the value is equal to 0

If greater than 0, SQLD is the number of columns in the result table of the SELECT statement.

The value in SQLN indicates the maximum number of columns the descriptor area can describe:

• The number specified in the NUMBER OF COLUMNS parameter of the INCLUDE statement
• If SQLD is greater than SQLN, the descriptor area is too small to describe the result table.

SQLVAR is a structure that occurs SQLN times. Each occurrence contains information on a result column.

NOTE
For more information, see SQLDA in the IDMS Reference.

PREPARE Example

In this example, the program has formulated an SQL statement and has moved the character string into the host variable
STATEMENT-STRING:

EXEC SQL

  PREPARE DYNAMIC_STATEMENT

    FROM :STATEMENT-STRING

    DESCRIBE INTO SQLDA

END-EXEC.

Error-checking

If a PREPARE statement fails to execute at runtime, IDMS returns a negative value to SQLCODE.

If the SQLCODE value is -4, there may be a syntax error in the statement. If there is, the offset within the statement at
which the syntax error occurred is returned to the SQLCSER field of the SQLCA.

Use EXECUTE

Why You Use EXECUTE

You use EXECUTE to execute a dynamically compiled (prepared) statement other than SELECT according to the
following format:

EXEC SQL

  EXECUTE statement-name

END-EXEC.

The parameter statement-name must correspond to the value in the same parameter of a PREPARE statement that has
already been issued in the same transaction.

EXECUTE Example

In this example, the statement that is prepared in an earlier example is executed:
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EXEC SQL

  EXECUTE DYNAMIC_STATEMENT

END-EXEC.

Error-checking

No error-checking technique specific to EXECUTE exists. Check for SQLCODE < 0, or check for a specific SQLSTATE
value if appropriate.

Repeat EXECUTE

You can repeat an EXECUTE statement in the same transaction, because IDMS retains all dynamically compiled
statements during the transaction.

If the program prepares more than one statement in a database transaction using the same statement name, an
EXECUTE issued for the statement name executes the most recently prepared statement.

Executing Prepared SELECT Statements
 

This section presents a sample program that prepares a SELECT statement and executes it dynamically. A discussion of
the concepts involved precedes the sample program.

What to Do

Declaring a Cursor

To execute a prepared SELECT statement, the program must first declare a cursor for the prepared statement.

The sample program declares this cursor:

EXEC SQL

      DECLARE CURSOR1 CURSOR FOR SELECT_STATEMENT

END-EXEC.

Preparing the Statement

Before opening a cursor defined with a dynamic SQL statement, the program must prepare the statement.

The sample program issues this PREPARE statement:

EXEC SQL

   PREPARE SELECT_STATEMENT FROM :STATEMENT-TEXT

END-EXEC.

Building the Statement Text

In the sample program, the host variable STATEMENT-TEXT contains a character string consisting of a fixed portion of
the statement to which input text is added when the program executes.

The fixed portion of the statement specifies table and columns from which data is selected. This part of the statement is
initialized in working storage:
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FIRST-PART-OF-STATEMENT.

    02  FILLER             PIC X(32)  VALUE

        'SELECT EMP_ID, EMP_FNAME,'.

    02  FILLER             PIC X(32)  VALUE

        ' EMP_LNAME, DEPT_ID,'.

    02  FILLER             PIC X(32)  VALUE

        ' MANAGER_ID, START_DATE '.

    02  FILLER             PIC X(32)  VALUE

        ' FROM DEMO.EMPL_VIEW_1 '.

The variable portion of the statement, which can specify additional selection criteria such as an ORDER BY or a WHERE
clause, is completed when BUILD-SQL-STATEMENT section of the program executes.

Declaring a Host Variable Array

The sample program performs a bulk fetch after it opens the cursor. The bulk fetch requires a host variable array to
receive the data.

The sample program declares the host variable array within an SQL declaration section using this INCLUDE statement:

FETCH-BUFFER.

EXEC SQL

   INCLUDE TABLE DEMO.EMPL_VIEW_1

             (EMP_ID, EMP_FNAME, EMP_LNAME,

               DEPT_ID, MANAGER_ID, START_DATE)

             NUMBER OF ROWS 50

             LEVEL 02

END-EXEC.

Executing the Fetch

After the program builds the statement text, prepares the statement, and opens the cursor, it issues the bulk fetch:

FETCH-ROWS SECTION.

     EXEC SQL

        FETCH CURSOR1

           BULK :FETCH-BUFFER

     END-EXEC.

     MOVE 1 TO ROW-CTR.

     PERFORM DISPLAY-ROW

        UNTIL ROW-CTR > SQLCNRP.

Sample Program

  IDENTIFICATION DIVISION.

  PROGRAM-ID.    EMPVIEW1.

  ENVIRONMENT DIVISION.

  DATA DIVISION.

  WORKING-STORAGE SECTION.
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  01  SQLMSGS.

      02  SQLMMAX            PIC S9(8) COMP VALUE +6.

      02  SQLMSIZE           PIC S9(8) COMP VALUE +80.

      02  SQLMCNT            PIC S9(8) COMP.

      02  SQLMLINE           OCCURS 6 TIMES PIC X(80).

  01  REQ-WK.

      02  REQUEST-CODE       PIC S9(8) COMP.

      02  REQUEST-RETURN     PIC S9(8) COMP.

  01  LIMITS-AND-CONSTANTS.

      02  MAX-TEXT-LINES     PIC S9  COMP VALUE 5.

  01  FIRST-PART-OF-STATEMENT.

      02  FILLER             PIC X(32)  VALUE

          'SELECT EMP_ID, EMP_FNAME,'.

      02  FILLER             PIC X(32)  VALUE

          ' EMP_LNAME, DEPT_ID,'.

      02  FILLER             PIC X(32)  VALUE

          ' MANAGER_ID, START_DATE '.

      02  FILLER             PIC X(32)  VALUE

          ' FROM DEMO.EMPL_VIEW_1 '.

  01  HEADING-LINE.

      02  FILLER             PIC X(31)  VALUE

          'ID #    FIRST NAME '.

      02  FILLER             PIC X(23)  VALUE

          'LAST NAME '.

      02  FILLER             PIC X(31)  VALUE

          'DEPT    MGR     START DATE'.

  01  DETAIL-LINE.

      02  EMP-ID             PIC 9(5).

      02  FILLER             PIC X(3)   VALUE SPACES.

      02  EMP-FNAME          PIC X(20).

      02  FILLER             PIC X(3)   VALUE SPACES.

      02  EMP-LNAME          PIC X(20).

      02  FILLER             PIC X(3)   VALUE SPACES.

      02  DEPT-ID            PIC 9(5).

      02  FILLER             PIC X(3)   VALUE SPACES.

      02  MANAGER-ID         PIC 9(5).

      02  FILLER             PIC X(3)   VALUE SPACES.

      02  START-DATE         PIC X(10).

  01  WORK-FIELDS.

      02  ROW-CTR            PIC S99 COMP.

      02  TEXT-CTR           PIC S99 COMP.

      02  INPUT-LINE.

          03  END-CHAR       PIC X.

            88 END-STATEMENT    VALUE ';'.

          03  FILLER         PIC X(79).

      02  SQLVALUE           PIC ────9.

  01  STATEMENT-TXT2.
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      02  FIXED-PART         PIC X(128).

      02  VARIABLE-PART.

          03  TEXT-LINES OCCURS 5 TIMES PIC X(80).

  EXEC SQL    BEGIN  DECLARE SECTION           END-EXEC

  77  DBNAME                 PIC X(8).

  01  STATEMENT-TEXT         PIC X(641).

  01  FETCH-BUFFER.

  EXEC SQL

     INCLUDE TABLE DEMO.EMPL_VIEW_1

               (EMP_ID, EMP_FNAME, EMP_LNAME,

                 DEPT_ID, MANAGER_ID, START_DATE)

               NUMBER OF ROWS 50

               LEVEL 02

  END-EXEC.

  EXEC SQL    END   DECLARE SECTION           END-EXEC

 *********************************************************

 *****         DECLARE CURSORS                       *****

  EXEC SQL

       DECLARE CURSOR1 CURSOR FOR SELECT_STATEMENT

  END-EXEC

 *********************************************************

  PROCEDURE DIVISION.

  EXEC SQL

    WHENEVER SQLERROR GO TO SQL-ERROR

  END-EXEC.

  MAINLINE SECTION.

      ACCEPT DBNAME.

      MOVE FIRST-PART-OF-STATEMENT TO FIXED-PART.

      MOVE 1 TO TEXT-CTR.

      PERFORM BUILD-SQL-STATEMENT

         UNTIL TEXT-CTR > MAX-TEXT-LINES.

      IF END-STATEMENT

         PERFORM PREPARE-AND-OPEN-CURSOR

         PERFORM FETCH-ROWS

           UNTIL SQLCODE = 100

         EXEC SQL  COMMIT RELEASE   END-EXEC.

      GOBACK.

  BUILD-SQL-STATEMENT SECTION.

      IF NOT END-STATEMENT

         ACCEPT INPUT-LINE

         DISPLAY INPUT-LINE.

 389



 Programming

      IF NOT END-STATEMENT

         MOVE INPUT-LINE TO TEXT-LINE (TEXT-CTR)

      ELSE

         MOVE SPACES     TO TEXT-LINE (TEXT-CTR).

      ADD 1 TO TEXT-CTR.

  PREPARE-AND-OPEN-CURSOR SECTION.

      EXEC SQL                 ── CONNECT TO DATABASE

         CONNECT TO :DBNAME

      END-EXEC.

      EXEC SQL                 ── SET ISOLATION MODE

         SET TRANSACTION TRANSIENT READ

      END-EXEC.

      MOVE STATEMENT-TXT2 TO STATEMENT-TEXT.

      EXEC SQL                 ── PREPARE THE SELECT

         PREPARE SELECT_STATEMENT FROM :STATEMENT-TEXT

      END-EXEC.

      EXEC SQL                 ── OPEN THE CURSOR

         OPEN CURSOR1

      END-EXEC.

      DISPLAY ' '.

      DISPLAY ' '.

      DISPLAY HEADING-LINE.

      DISPLAY ' '.

  FETCH-ROWS SECTION.

      EXEC SQL

         FETCH CURSOR1

            BULK :FETCH-BUFFER

      END-EXEC.

      MOVE 1 TO ROW-CTR.

      PERFORM DISPLAY-ROW

         UNTIL ROW-CTR > SQLCNRP.

  DISPLAY-ROW SECTION.

      MOVE CORRESPONDING EMPL-VIEW-1 (ROW-CTR) TO DETAIL-LINE.

      DISPLAY DETAIL-LINE.

      ADD 1 TO ROW-CTR.

 

  SQL-ERROR         SECTION.

      DISPLAY '****************** ERROR IN SQL STATEMENT'

              ' ******************'.

      DISPLAY 'PROGRAM          ' SQLPGM

      DISPLAY 'COMPILED         ' SQLDTS

      MOVE SQLCLNO TO SQLVALUE.

      DISPLAY 'SQL LINE NUMBER  ' SQLVALUE

 390



 Programming

      MOVE SQLCODE TO SQLVALUE.

      DISPLAY 'SQLCODE          ' SQLVALUE

      MOVE SQLCERC  TO SQLVALUE.

      DISPLAY 'REASON CODE      ' SQLVALUE

      MOVE SQLCERC  TO SQLVALUE.

      DISPLAY 'ERROR CODE       ' SQLVALUE

      MOVE SQLCNRP  TO SQLVALUE.

      DISPLAY 'ROWS PROCESSED   ' SQLVALUE

      MOVE 4 TO REQUEST-CODE.

      CALL 'IDMSIN01' USING SQLRPB, REQ-WK,

            SQLCA, SQLMSGS.

      IF REQUEST-RETURN NOT = 4

        MOVE 1 TO LINE-CNT

        PERFORM DISP-MSG UNTIL LINE-CNT > SQLMCNT

  DISP-MSG SECTION.

      DISPLAY SQLMLINE (LINE-CNT).

      ADD 1 TO LINE-CNT.

Executing Prepared CALL Statements

This section presents a sample program that prepares a CALL statement and executes it dynamically. A discussion of the
concepts involved precedes the sample program.

What to Do

Declaring a Cursor

To execute a prepared CALL statement, the program must first declare a cursor for the prepared statement. The sample
program declares this cursor:

EXEC SQL

     DECLARE CURSOR1 CURSOR FOR CALL_STATEMENT

END-EXEC.

Preparing the Statement

Before opening a cursor defined with a dynamic SQL statement, the program must prepare the statement. The sample
program issues this PREPARE statement:

EXEC SQL

     PREPARE CALL_STATEMENT FROM :STATEMENT-TEXT

END-EXEC.

Building the Statement Text

In the sample program, the host variable STATEMENT-TEXT contains a character string consisting of a fixed portion of
the statement to which input text is added when the program executes.
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The fixed portion of the statement specifies the CALL statement. This part of the statement is initialized in working
storage:

01 FIRST-PART-OF-STATEMENT.

   02 FILLER PIC X(8) VALUE 'CALL '.

The variable portion of the statement, which specifies the procedure-reference in the form of [schema].procedure
[parameters], is completed when BUILD-SQL-STATEMENT section of the program executes.

Declaring Host Variables for 3 Parameters

The sample program performs a fetch into 3 host variables after it opens the cursor.

The sample program declares the following host variables within an SQL declaration:

01 DETAIL-LINE.

   02 P1          PIC 9(10).

   02 FILLER      PIC X(3)  VALUE SPACES.

   02 P2          PIC 9(10).

   02 FILLER      PIC X(3)  VALUE SPACES.

   02 P3          PIC X(32) VALUE SPACES.

   02 FILLER      PIC X(3)  VALUE SPACES.

01 DBNAME         PIC X(8).

01 STATEMENT-TEXT PIC X(641).

Executing the Fetch

After the program builds the statement text, prepares the statement, and opens the cursor, it issues the fetch:

FETCH-ROWS SECTION.

EXEC SQL

     FETCH CURSOR1 INTO :P1,

                        :P2,

                        :P3

END-EXEC.

MOVE 1 TO ROW-CTR.

PERFORM DISPLAY-ROW UNTIL

        ROW-CTR > SQLCNRP.

Sample Program

        IDENTIFICATION DIVISION.

        PROGRAM-ID.    DYNCALL.

      *---------------------------------------------------------*

      *                                                         *

      *                                                         *

      * DYNCALL will read a procedure-reference and execute it  *

      * dynamically.                                            *

      *                                                         *
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      *   It is assumed that the procedure has 3 parameters,    *

      *   P1 and P2 are numeric, P3 is alphanumeric.            *

      *---------------------------------------------------------*

        ENVIRONMENT DIVISION.

        DATA DIVISION.

        WORKING-STORAGE SECTION.

        01  SQLMSGS.

            02  SQLMMAX            PIC S9(8) COMP VALUE +6.

            02  SQLMSIZE           PIC S9(8) COMP VALUE +80.

            02  SQLMCNT            PIC S9(8) COMP.

            02  SQLMLINE           OCCURS 6 TIMES PIC X(80).

        01  REQ-WK.

            02  REQUEST-CODE       PIC S9(8) COMP.

            02  REQUEST-RETURN     PIC S9(8) COMP.

        77  LINE-CNT               PIC S9(8) COMP.

        01  LIMITS-AND-CONSTANTS.

            02  MAX-TEXT-LINES     PIC S9  COMP VALUE 5.

        01  FIRST-PART-OF-STATEMENT.

            02  FILLER             PIC X(8)  VALUE

                'CALL '.

        01  HEADING-LINE.

            02  FILLER             PIC X(13)  VALUE

                'P1 PIC 9(10)'.

            02  FILLER             PIC X(13)  VALUE

                'P2 PIC 9(10)'.

            02  FILLER             PIC X(33)  VALUE

                'P3 X(32)'.

        EXEC SQL    BEGIN   DECLARE SECTION           END-EXEC

        01  DETAIL-LINE.

            02  P1                 PIC 9(10).

            02  FILLER             PIC X(3)   VALUE SPACES.

            02  P2                 PIC 9(10).

            02  FILLER             PIC X(3)   VALUE SPACES.

            02  P3                 PIC X(32)  VALUE SPACES.

            02  FILLER             PIC X(3)   VALUE SPACES.

        01  DBNAME                 PIC X(8).

        01  STATEMENT-TEXT         PIC X(641).

        EXEC SQL    END   DECLARE SECTION           END-EXEC

        01  WORK-FIELDS.

            02  ROW-CTR            PIC S99 COMP.
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            02  TEXT-CTR           PIC S99 COMP.

            02  INPUT-LINE.

                03  END-CHAR       PIC X.

                  88 END-STATEMENT    VALUE ';'.

                03  FILLER         PIC X(79).

            02  SQLVALUE           PIC ----9.

        01  STATEMENT-TXT2.

            02  FIXED-PART         PIC X(8).

            02  VARIABLE-PART.

                03  TEXT-LINES OCCURS 5 TIMES PIC X(80).

      *********************************************************

      *****         DECLARE CURSORS                       *****

        EXEC SQL

             DECLARE CURSOR1 CURSOR FOR CALL_STATEMENT

        END-EXEC

      *********************************************************

        PROCEDURE DIVISION.

        EXEC SQL

          WHENEVER SQLERROR GO TO SQL-ERROR

        END-EXEC.

        MAINLINE SECTION.

            ACCEPT DBNAME.

            MOVE FIRST-PART-OF-STATEMENT TO FIXED-PART.

            MOVE 1 TO TEXT-CTR.

            PERFORM BUILD-SQL-STATEMENT

               UNTIL TEXT-CTR > MAX-TEXT-LINES.

            IF END-STATEMENT

               PERFORM PREPARE-AND-OPEN-CURSOR

               PERFORM FETCH-ROWS

                 UNTIL SQLCODE = 100

               EXEC SQL  COMMIT RELEASE   END-EXEC.

            GOBACK.

        BUILD-SQL-STATEMENT SECTION.

            IF NOT END-STATEMENT

               ACCEPT INPUT-LINE

               DISPLAY INPUT-LINE.

            IF NOT END-STATEMENT

               MOVE INPUT-LINE TO TEXT-LINES(TEXT-CTR)

            ELSE

               MOVE SPACES     TO TEXT-LINES(TEXT-CTR).

            ADD 1 TO TEXT-CTR.
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        PREPARE-AND-OPEN-CURSOR SECTION.

            EXEC SQL                 -- CONNECT TO DATABASE

               CONNECT TO :DBNAME

            END-EXEC.

            EXEC SQL                 -- SET ISOLATION MODE

               SET TRANSACTION TRANSIENT READ

            END-EXEC.

            MOVE STATEMENT-TXT2 TO STATEMENT-TEXT.

            EXEC SQL                 -- PREPARE THE CALL

               PREPARE CALL_STATEMENT FROM :STATEMENT-TEXT

            END-EXEC.

            EXEC SQL                 -- OPEN THE CURSOR

               OPEN CURSOR1

            END-EXEC.

            DISPLAY ' '.

            DISPLAY ' '.

            DISPLAY HEADING-LINE.

            DISPLAY ' '.

        FETCH-ROWS SECTION.

            EXEC SQL

               FETCH CURSOR1

                 INTO :P1, :P2, :P3

            END-EXEC.

            MOVE 1 TO ROW-CTR.

            PERFORM DISPLAY-ROW

               UNTIL ROW-CTR > SQLCNRP.

        DISPLAY-ROW SECTION.

            DISPLAY DETAIL-LINE.

            ADD 1 TO ROW-CTR.

        SQL-ERROR         SECTION.

            DISPLAY '****************** ERROR IN SQL STATEMENT'

                    ' ******************'.

            DISPLAY 'PROGRAM          ' SQLPGM

            DISPLAY 'COMPILED         ' SQLDTS

            MOVE SQLCLNO TO SQLVALUE.

            DISPLAY 'SQL LINE NUMBER  ' SQLVALUE

            MOVE SQLCODE TO SQLVALUE.

            DISPLAY 'SQLCODE          ' SQLVALUE

            MOVE SQLCERC  TO SQLVALUE.

            DISPLAY 'REASON CODE      ' SQLVALUE

            MOVE SQLCERC  TO SQLVALUE.

            DISPLAY 'ERROR CODE       ' SQLVALUE

            MOVE SQLCNRP  TO SQLVALUE.

            DISPLAY 'ROWS PROCESSED   ' SQLVALUE
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            MOVE 4 TO REQUEST-CODE.

            CALL 'IDMSIN01' USING SQLRPB, REQ-WK,

                  SQLCA, SQLMSGS.

            IF REQUEST-RETURN NOT = 4

              MOVE 1 TO LINE-CNT

              PERFORM DISP-MSG UNTIL LINE-CNT > SQLMCNT.

        DISP-MSG SECTION.

            DISPLAY SQLMLINE (LINE-CNT).

            ADD 1 TO LINE-CNT.

Dynamic SQL Caching

Dynamic SQL caching is a common technique used to improve performance in an SQL environment. Caching works in
the following manner: when a dynamic SQL statement is compiled, a copy of the SQL statement and the result of the SQL
compilation are saved in a cache. For each subsequent SQL compilation request, the cache is searched. If the statement
is found, the matching compiled structures are used instead of recompiling the statement. This improves performance by
eliminating the I/O requests to read the catalog and the CPU usage required to invoke the SQL optimizer for subsequent
executions of the same dynamic SQL statement.

In most cases, the savings in resource consumption due to bypassing the SQL compilation are significantly greater than
the extra cost associated with caching the SQL source, access plans, and related structures.

SELECT, UPDATE, CALL, and DELETE SQL statements are cacheable. Caching is supported for the INSERT SQL
statement only if it contains at least one dynamic parameter. See the "Dynamic Parameters" topic in the IDMS Reference
documentation for more information.

Searching the Cache

When a search is made in the cache for a matching SQL statement, a cache hit occurs when a matching entry is found.
The following factors are considered in determining whether an SQL statement matches a cache entry:

• The text of the statement
• The default schema in effect for the SQL session
• The dictionary to which the SQL session is connected
• Whether the statement references temporary tables

A literal comparison of the statement's text is made against each cache entry until a match is found. A literal comparison
avoids the overhead of parsing but has the consequence that an entry may not match because of differences in such
things as case and spacing. For example, the following three statements are considered different if using a literal
comparison:

Select * from EMPLOYEE

Select * from   EMPLOYEE

select * from employee

Specifying values as literals instead of as dynamic parameters can also result in unequal comparisons. The following two
statements would be textually identical if a dynamic parameter had been used in place of the numeric values 100 and 101:

select * from DEMOEMPL.EMPLOYEE where EMP_ID = 100

select * from DEMOEMPL.EMPLOYEE where EMP_ID = 101

NOTE
While the use of dynamic parameters can increase the frequency of finding a matching cache entry, it may
occasionally prevent the optimizer from choosing the most efficient access strategy.
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When a dynamic statement that relies on a default schema is cached, both the statement text and the default schema
are saved. When the cache is searched for a statement that relies on a default schema, both the statement's text and the
session's default schema must be equal to their cached equivalents for the entry to match. Consider the following two
statements. The first will match a cached entry regardless of the default schema in effect for the SQL session. The second
will match only if the default schema in effect for the SQL session is the same as that in the cache:

select * from DEMOEMPL.EMPLOYEE

select * from EMPLOYEE

The name of the dictionary to which an SQL session is connected is always saved in the cache and compared to the
session's dictionary during a search of the cache. If the two are not the same, then the cache entry does not match.

If an SQL statement references a temporary table, it will not be cached since each temporary table instance can be
structurally different from others of the same name. Therefore, no statement that references a temporary table will match
a cache entry.

Impact of Database Definition Changes

Database definition changes may or may not be detected automatically based on whether the database is SQL-defined or
non-SQL-defined. This has consequences for dynamic SQL caching as explained next.

SQL-Defined Databases and Caching

Because SQL-defined databases have an associated catalog and because areas for SQL-defined databases have
timestamps, IDMS is able to automatically detect definitional changes that impact cached SQL statements. Whenever
a statement needs recompilation, IDMS automatically detects this condition and recompiles the affected statement
dynamically.

Non-SQL-Defined Databases and Caching

Non-SQL-defined databases do not have timestamps for automatically determining whether a database's definition
accurately describes the underlying data. Consequently, when changing the structure of a non-SQL-defined database, it
is the administrator's responsibility to ensure that all SQL statements impacted by the change are recompiled. If dynamic
SQL caching is not used, then this entails recompiling access modules that reference the affected database. If dynamic
SQL caching is used, then it also entails purging the cache of statements that reference the affected database. This can
be done by deleting rows from the SYSCA.DSCCACHE or SYSCA.DSCCACHEV tables.

NOTE
For more information on these tables, see the topic "Tables for Viewing, Monitoring, and Controlling the Cache"
in the IDMS Reference documentation.

It is also recommended that dynamic SQL caching be disabled during the transition period in which the definitional
changes are being implemented (described in "Controlling the Cache").

IDMS will detect the need to recompile cached SQL statements if a change is made to the referencing SQL schema
through which a non-SQL-defined schema is referenced. It does this by comparing the update stamp of the referencing
SQL schema to the compile stamp of the cached statement.

Controlling the Cache

There are various ways that an individual user and a DBA can control dynamic SQL caching. Three ways are discussed
following:

• Establishing caching attributes for an individual SQL session by issuing a SET SESSION statement
• Establishing default caching attributes for a central version through a system generation SQL CACHE statement
• Establishing default caching attributes for a local mode job by specifying a SYSIDMS SQL_CACHE_ENTRIES

parameter.
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NOTE

For more information about the SET SESSION statement and the tables that control caching, see the topics
"SET SESSION" and "SQL Cache Tables" in the IDMS Reference documentation.

For more information about the SQL CACHE system generation statement, see the SQL CACHE Statement
-- Controls SQL Caching. For more information about the SYSIDMS parameter SQL_CACHE_ENTRIES, see
SYSIDMS Parameter Descriptions.

Sample JCLs
Sample JCL or commands for executing the pre-compile, access module creation, compile, and link edit steps on four
operating systems are provided in this section.

z/OS
The following sample JCL streams contain the steps required to make a host language source program with embedded
SQL into the form of executable modules. The first example is for execution under the central version, and the second
example is for execution in local mode.

The host language for the examples is COBOL 1. Change the specification of precompiler name, precompiler options, and
compiler name according to the host language and version of your program.

Following the second example is a table that gives the meaning of variables used in the examples.

Central Version JCL

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

//**                  PRECOMPILE COBOL PROGRAM                   **

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

//precomp  EXEC PGM=IDMSDMLC,REGION=1024K,

//             PARM='optional precompiler parameters'

//STEPLIB  DD   DSN=idms.dba.loadlib,DISP=SHR

//         DD   DSN=idms.loadlib,DISP=SHR

//sysctl   DD   DSN=idms.sysctl,DISP=SHR

//dcmsg    DD   DSN=idms.sysmsg.ddldcmsg,DISP=SHR

//SYS001   DD   UNIT=disk,SPACE=(TRK,(10,10))

//SYS002   DD   UNIT=disk,SPACE=(TRK,(10,10))

//SYS003   DD   UNIT=disk,SPACE=(TRK,(10,10))

//SYSPCH   DD   DSN=&.&.source,DISP=(NEW,PASS),

//             UNIT=disk,SPACE=(TRK,(10,5),RLSE),

//             DCB=(RECFM=FB,LRECL=80,BLKSIZE=3120)

//SYSLST   DD   SYSOUT=A

//SYSIDMS  DD   *

DMCL=dmcl-name

DICTNAME=dictionary-name

Additional SYSIDMS parameters, as appropriate

/*

//SYSIPT   DD   *

Host language source statements with embedded SQL

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

//**                  CREATE ACCESS MODULE                       **

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

//accmod   EXEC PGM=IDMSBCF,REGION=1024K

//STEPLIB  DD   DSN=idms.dba.loadlib,DISP=SHR

//         DD   DSN=idms.loadlib,DISP=SHR

//sysctl   DD   DSN=idms.sysctl,DISP=SHR

//dcmsg    DD   DSN=idms.sysmsg.ddldcmsg,DISP=SHR

//SYSLST   DD   SYSOUT=A

//SYSIDMS  DD   *

DMCL=dmcl-name

DICTNAME=dictionary-name

Additional SYSIDMS parameters, as appropriate

/*

//SYSIPT   DD   *

CREATE ACCESS MODULE statement ;

COMMIT WORK RELEASE ;

/*

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

//**                  COMPILE COBOL PROGRAM                      **

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

//compile   EXEC PGM=IKFCBL00,REGION=240K,

//             PARM='DECK,NOLOAD,NOLIB,BUF=500000,SIZE=150K'

//STEPLIB  DD   DSN=sys1.cobol.linklib,DISP=SHR

//SYSUT1   DD   UNIT=disk,SPACE=(TRK,(10,5))

//SYSUT2   DD   UNIT=disk,SPACE=(TRK,(10,5))

//SYSUT3   DD   UNIT=disk,SPACE=(TRK,(10,5))

//SYSUT4   DD   UNIT=disk,SPACE=(TRK,(10,5))

//SYSPUNCH DD   DSN=&.&.object,DISP=(NEW,PASS),

//             UNIT=disk,SPACE=(TRK,(10,5),RLSE),

//             DCB=(RECFM=FB,LRECL=80,BLKSIZE=3120)

//SYSPRINT DD   SYSOUT=A

//SYSIN    DD   DSN=&.&.source,DISP=(OLD,DELETE)

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

//**                  LINK PROGRAM MODULE                        **

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

//link     EXEC PGM=IEWL,REGION=300K,PARM='LET,LIST,XREF'

//SYSUT1   DD   UNIT=disk,SPACE=(TRK,(20,5))

//SYSLIB   DD   DSN=sys1.coblib,DISP=SHR

//loadlib  DD   DSN=idms.loadlib,DISP=SHR

//SYSLMOD  DD   DSN=user.loadlib,DISP=SHR

//SYSPRINT DD   SYSOUT=A

//SYSLIN   DD   DSN=&.&.object,DISP=(OLD,DELETE)

//         DD   *

 INCLUDE loadlib(IDMS)          ◄──────────── Non-CICS only

 INCLUDE loadlib(IDMSCINT)      ◄──────────── CICS only

 ENTRY   userentry

 NAME    userprog(R)
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/*

//*

Local Mode JCL

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

//**                  PRECOMPILE COBOL PROGRAM                   **

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

//precomp  EXEC PGM=IDMSDMLC,REGION=1024K,

//             PARM='precompiler parameters'

//STEPLIB  DD   DSN=idms.dba.loadlib,DISP=SHR

//         DD   DSN=idms.loadlib,DISP=SHR

//dictb    DD   DSN=idms.appldict.ddldml,DISP=SHR

//dloddb   DD   DSN=idms.appldict.ddldclod,DISP=SHR

//sqldd    DD   DSN=idms.syssql.ddlcat,DISP=SHR

//sqlxdd   DD   DSN=idms.syssql.ddlcatx,DISP=SHR

//sqllod   DD   DSN=idms.syssql.ddlcatl,DISP=SHR

//dcmsg    DD   DSN=idms.sysmsg.ddldcmsg,DISP=SHR

//sysjrnl  DD   DSN=idms.tapejrnl,DISP=(NEW,CATLG,UNIT=tape

//SYS001   DD   UNIT=disk,SPACE=(TRK,(10,10))

//SYS002   DD   UNIT=disk,SPACE=(TRK,(10,10))

//SYS003   DD   UNIT=disk,SPACE=(TRK,(10,10))

//SYSPCH   DD   DSN=&.&.source,DISP=(NEW,PASS,DELETE),

//             UNIT=disk,SPACE=(TRK,(10,5),RLSE),

//             DCB=(RECFM=FB,LRECL=80,BLKSIZE=3120)

//SYSLST   DD   SYSOUT=A

//SYSIDMS  DD   *

DMCL=dmcl-name

DICTNAME=dictionary-name

Additional SYSIDMS parameters, as appropriate

/*

//SYSIPT   DD   *

Host language source statements with embedded SQL

/*

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

//**                  CREATE ACCESS MODULE                       **

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

//accmod   EXEC PGM=IDMSBCF,REGION=1024K

//STEPLIB  DD   DSN=idms.dba.loadlib,DISP=SHR

//         DD   DSN=idms.loadlib,DISP=SHR

//dictb    DD   DSN=idms.appldict.ddldml,DISP=SHR

//dloddb   DD   DSN=idms.appldict.ddldclod,DISP=SHR

//sqldd    DD   DSN=idms.syssql.ddlcat,DISP=SHR

//sqlxdd   DD   DSN=idms.syssql.ddlcatx,DISP=SHR

//sqllod   DD   DSN=idms.syssql.ddlcatl,DISP=SHR

//dcmsg    DD   DSN=idms.sysmsg.ddldcmsg,DISP=SHR

//sysjrnl  DD   DSN=idms.tapejrnl,DISP=(NEW,CATLG,UNIT=tape

 400



 Programming

//SYSLST   DD   SYSOUT=A

//SYSIDMS  DD   *

DMCL=dmcl-name

DICTNAME=dictionary-name

Additional SYSIDMS parameters, as appropriate

/*

//SYSIPT   DD   *

CREATE ACCESS MODULE statement ;

COMMIT WORK RELEASE ;

/*

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

//**                  COMPILE COBOL PROGRAM                      **

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

//compile  EXEC PGM=IKFCBL00,REGION=240K,

//             PARM='DECK,NOLOAD,NOLIB,BUF=500000,SIZE=150K'

//STEPLIB  DD   DSN=sys1.cobol.linklib,DISP=SHR

//SYSUT1   DD   UNIT=disk,SPACE=(TRK,(10,5))

//SYSUT2   DD   UNIT=disk,SPACE=(TRK,(10,5))

//SYSUT3   DD   UNIT=disk,SPACE=(TRK,(10,5))

//SYSUT4   DD   UNIT=disk,SPACE=(TRK,(10,5))

//SYSPUNCH DD   DSN=&.&.object,DISP=(NEW,PASS,DELETE),

//             UNIT=disk,SPACE=(TRK,(10,5),RLSE),

//             DCB=(RECFM=FB,LRECL=80,BLKSIZE=3120)

//SYSPRINT DD   SYSOUT=A

//SYSIN    DD   DSN=&.&.source,DISP=(OLD,DELETE)

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

//**                  LINK PROGRAM MODULE                        **

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

//link     EXEC PGM=IEWL,REGION=300K,PARM='LET,LIST,XREF'

//SYSUT1   DD   UNIT=disk,SPACE=(TRK,(20,5))

//SYSLIB   DD   DSN=sys1.coblib,DISP=SHR

//loadlib  DD   DSN=idms.loadlib,DISP=SHR

//SYSLMOD  DD   DSN=user.loadlib,DISP=SHR

//SYSPRINT DD   SYSOUT=A

//SYSLIN   DD   DSN=&.&.object,DISP=(OLD,DELETE)

//         DD   *

 INCLUDE loadlib(IDMS)          ◄──────────── Non-CICS only

 INCLUDE loadlib(IDMSCINT)      ◄──────────── CICS only

 ENTRY   userentry

 NAME    userprog(R)

/*

//*

NOTE
The link of CICS application programs that use IDMSCINT must incorporate JCL to resolve external reference
DFHEI1. The particular JCL depends on the nature and language of your application. For more information, see
the appropriate IBM CICS application programming documentation.
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Variable Definitions

Variable Definition
accmod Stepname for batch Command Facility execution of the CREATE

ACCESS MODULE statement
compile Stepname for the compile step
dcmsg DDname of the system message area (DDLDCMSG)
dictb DDname of the application dictionary definition area (DDLDML)
dictionary-name Name of the dictionary containing the SQL definition areas
disk Symbolic device name for workfiles
dloddb DDname of the application dictionary definition load area

(DDLDCLOD)
dmcl-name Name of the DMCL
idms.appldict.ddldclod Data set name of the application dictionary definition load area

(DDLDCLOD)
idms.appldict.ddldml Data set name of the application dictionary definition area

(DDLDML)
idms.dba.loadlib Data set name of the load library containing the DMCL and

database name table load modules
idms.loadlib Data set name of the load library containing the IDMS executable

modules
idms.sysctl Data set name of the SYSCTL file
idms.sysmsg.ddldcmsg Data set name of the system message area (DDLDCMSG)
idms.syssql.ddlcat Data set name of the SQL definition area (DDLCAT) of the

application dictionary
idms.syssql.ddlcatl Data set name of the SQL definition load area (DDLCATLOD) of

the application dictionary
idms.syssql.ddlcatx Data set name of the SQL definition index area (DDLCATX) of the

application dictionary
idms.tapejrnl Data set name of the tape journal file
loadlib DDname of the load library containing the IDMS executable

modules
precomp Stepname for the precompile step
sqldd DDname of the SQL definition area (DDLCAT) of the application

dictionary
sqllod DDname of the SQL definition load area (DDLCATLOD) of the

application dictionary
sqlxdd DDname of the SQL definition index area (DDLCATX) of the

application dictionary
sysctl DDname of the SYSCTL file
sysjrnl DDname of the tape journal file
sys1.cobol.linklib Data set name of the library containing the host language compiler

module
sys1.coblib Data set name of the library containing host language compiler

subroutines
tape Symbolic device name for tape journal file

 402



 Programming

userentry Entry point for the user program
user.loadlib Data set name of the load library containing executable modules

for user programs
userprog Name of the user program
&.&object. Host language compiler output to be passed to the linkage editor
&.&source. Precompiler output to be passed to the host language compiler

z/VSE
The following sample JCL stream contains the steps required to make a host language source program with embedded
SQL into form of executable modules. Complete JCL for central version execution is presented, followed by modifications
for local mode execution.

The host language for the examples is COBOL. Change the specification of precompiler name, precompiler options, and
compiler name according to the host language and version of your program.

Following the sample JCL is a table that gives the meaning of variables used in the examples along with a set of usage
notes.

Central Version JCL

*****************************************************************

**                  PRECOMPILE COBOL PROGRAM                   **

*****************************************************************

// EXEC PROC=IDMSLBLS

// DLBL     idmspch,temp.dmlc,0

// EXTENT   SYS020,nnnnnn,,,ssss,llll

// ASSGN    SYS020,DISK,VOL=nnnnnn,SHR

// EXEC     IDMSDMLC

Optional precompiler parameters

/*

DMCL=dmcl-name

DICTNAME=dictionary-name

Additional SYSIDMS parameters, as appropriate

/*

Host language source statements with embedded SQL

/*

*****************************************************************

**                  CREATE ACCESS MODULE                       **

*****************************************************************

// EXEC     IDMSBCF

DMCL=dmcl-name

DICTNAME=dictionary-name

Additional SYSIDMS parameters, as appropriate

/*
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CREATE ACCESS MODULE statement ;

COMMIT WORK RELEASE ;

/*

*****************************************************************

**                  COMPILE COBOL PROGRAM                      **

*****************************************************************

// DLBL     IJSYSIN,temp.dmlc,0

// EXTENT   SYSIPT,nnnnnn

// ASSGN    SYSIPT,DISK,VOL=nnnnnn,SHR

// OPTION   CATAL,NODECK,NOSYM

// PHASE    userprog,*

// EXEC     FCOBOL

*****************************************************************

**                  LINK PROGRAM MODULE                        **

*****************************************************************

// CLOSE    SYSIPT,SYSRDR

INCLUDE IDMS                    ◄──────────── Non-CICS only

INCLUDE IDMSCINT                ◄──────────── CICS only

ENTRY(userentry)

// EXEC     LNKEDT

/*

Variable Definitions

Variable Definition
dictionary-name Name of the dictionary containing the SQL definitions
dmcl-name Name of the DMCL
f File number of the tape journal file
idmspch Host language compiler output to be passed to the linkage editor
idms.tapejrnl File ID of the tape journal file
llll Number of tracks (CKD) or blocks (FBA) of disk extent
nnnnnn Volume serial identifier of appropriate disk volume
ssss Starting track (CKD) or block (FBA) of disk extent
sysjrnl Filename of the tape journal file
temp.dmlc File ID of the precompiler output
userentry Entry point for the user program
userprog Name of the user program

Local Mode JCL

To execute in local mode, add these statements to the precompile step:

// TLBL     sysjrnl,'idms.tapejrnl',nnnnnn,,f

// ASSGN    SYS009,TAPE,VOL=nnnnnn
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NOTE
The link of CICS application programs that use IDMSCINT must incorporate JCL to resolve external reference
DFHEI1. The particular JCL depends on the nature and language of your application. See the appropriate IBM
CICS application programming documentation for details.

Usage

IDMSLBLS Procedure

IDMSLBLS is a procedure provided during an IDMS z/VSE installation. It contains file definitions for these IDMS
components:

• Dictionaries
• Demonstration databases
• Disk journal files
• SYSIDMS file

Individual file definitions for these components do not appear in the sample JCL. The IDMSLBLS procedure should be
tailored to reflect site-specific names and IDMS z/VSE job streams.

Logical Unit Assignments

These logical unit assignments appear in the sample JCL:

• SYS020 -- Precompiler output
• SYS009 -- Journal file (local mode)

COBOL Internal Sort

For programs that include a COBOL internal sort, place these statements in the compile step before the EXEC statement:

• ACTION NOAUTO -- Prevents multiple inclusions of IDMS
• INCLUDE IDMS -- IDMS interface for use with COMRG
• INCLUDE IDMSOPTI -- IDMSOPTI module

If IDMSOPTI is included, place this statement after the EXEC PROC=IDMSLBLS statement:

// UPSI b

where b is the appropriate one- through eight-character UPSI switch.
• INCLUDE IDMSCANC -- For local mode, abort entry point

z/VM
The sample command sequence that follows contains the steps required to make a host language source program with
embedded SQL into form of executable modules.

The host language for the example is COBOL. Change the specification of precompiler name, precompiler options, and
compiler name according to the host language and version of your program.

Following the example is a table that gives the meaning of variables used in the examples and a set of usage notes.

Commands for Central Version Execution

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

/**                  PRECOMPILE COBOL PROGRAM                   **/
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/*****************************************************************/

FILEDEF sysipt1 DISK program source a

FILEDEF sysidms1 DISK sysidms1 parms a

FILEDEF syspch DISK progname COBOL A3

FILEDEF SYSLST PRINTER

OSRUN IDMSDMLC PARM='optional precompiler parameters'

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

/**                  CREATE ACCESS MODULE                       **/

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

FILEDEF sysipt2 DISK create accmod a

FILEDEF sysidms2 DISK sysidms2 parms a

OSRUN IDMSBCF

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

/**                  COMPILE COBOL PROGRAM                      **/

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

FILEDEF TEXT DISK progname TEXT A3

COBOL progname (OSDECK APOST LIB

TXTLIB DEL utextlib progname

TXTLIB ADD utextlib progname

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

/**                  LINK PROGRAM MODULE                        **/

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

FILEDEF SYSLST PRINTER

FILEDEF SYSLMOD uloadlib LOADLIB A6 (RECFM V LRECL 1024 BLKSIZE 1024

FILEDEF objlib DISK utextlib TXTLIB a

FILEDEF SYSLIB DISK coblibvs TXTLIB p

LKED linkctl (LIST XREF LET MAP RENT NOTERM PRINT SIZE 512K 64K

Linkage editor control statements (in linkctl):

INCLUDE objlib(progname)

INCLUDE objlib1(IDMS)

ENTRY   progname

NAME    progname(R)
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Variable Definitions

Variable Definition
coblibvs TEXTLIB p Filename, filetype, and filemode of the library that contains host

language compiler modules
create accmod a Filename of the file containing the CREATE ACCESS MODULE

statement
linkctl Filename of the file that contains the linkage editor control

statements
loadlib DDname of the load library containing the IDMS executable

modules
objlib DDname of the user object library
objlib1 DDname of the IDMS object library
program COBOL A3 Filename, filetype, and filemode of the precompiler output
progname Name of the user program
program source a Filename of the file containing the program source
sysidms1 DDname for the file of SYSIDMS parameters for the precompiler

step
sysidms1 parms a Filename of the file containing SYSIDMS parameters for the

precompiler step
sysidms2 DDname for the file of SYSIDMS parameters for the step to create

the access module
sysidms2 parms a Filename of the file containing SYSIDMS parameters for the step

to create the access module
sysipt1 DDname for the program source file
sysipt2 DDname for the file containing the CREATE ACCESS MODULE

statement
syspch DDname for the precompiler output
uloadlib  LOADLIB A6 Filename, filetype, and filemode of the user load library
utextlib TXTLIB a Filename, filetype, and filemode of the user text library

Usage

Local Mode

To specify that the precompiler is executing in local mode, perform one of the following:

• Link the program with an IDMSOPTI program that specifies local execution mode
• Specify *LOCAL* as the first input parameter of the filename, type and mode identified by idmspass input a in the

IDMSFD exec.
• Modify the OSRUN statement:

OSRUN IDMSDMCL PARM='*LOCAL*'

NOTE
This option is valid only if the OSRUN command is issued from a System Product interpreter or an EXEC2
file.

A local mode job should contain file definitions to include the following in the precompile step and the step to create the
access module:
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Variable Definitions

Variable Definition
dcmsg DDname of the system message area (DDLDCMSG)
dictb DDname of the application dictionary definition area (DDLDML)
dloddb DDname of the application dictionary definition load area

(DDLDCLOD)
idms.appldict.ddldclod File name of the application dictionary definition load area

(DDLDCLOD)
idms.appldict.ddldml File name of the application dictionary definition area (DDLDML)
idms.sysmsg.ddldcmsg File name of the system message area (DDLDCMSG)
idms.syssql.ddlcat File name of the SQL definition area (DDLCAT) of the application

dictionary
idms.syssql.ddlcatl File name of the SQL definition load area (DDLCATLOD) of the

application dictionary
idms.syssql.ddlcatx File name of the SQL definition index area (DDLCATX) of the

application dictionary
idms.tapejrnl File name of the tape journal file
sqldd DDname of the SQL definition area (DDLCAT) of the application

dictionary
sqllod DDname of the SQL definition load area (DDLCATLOD) of the

application dictionary
sqlxdd DDname of the SQL definition index area (DDLCATX) of the

application dictionary
sysjrnl DDname of the tape journal file

A local mode job should contain file definitions to include the following in the step to create the access module:

SYSIPT File

To create a sysipt file:

1. Type XEDIT sysipt data a (NOPROF on the z/VM command line and press Enter
2. Type INPUT on the XEDIT command line and press Enter
3. Type in the IDMSPASS input parameters in input mode
4. Press Enter to exit input mode
5. Type FILE on the XEDIT command line and press Enter

SYSIDMS File

To execute the precompiler and create the access module, you should include these SYSIDMS parameters:

• DMCL=dmcl-name, to identify the DMCL
• DICTNAME=dictionary-name, to identify the dictionary whose catalog component contains the database definitions

To create a file of SYSIDMS parameters:

1. Type XEDIT sysidms data a (NOPROF on the z/VM command line and press Enter
2. Type INPUT on the XEDIT command line and press Enter
3. Type in the SYSIDMS parameters in input mode
4. Press Enter to exit input mode
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5. Type FILE on the XEDIT command line and press Enter

Test Database
This section provides information about the data in the test database, supplied with IDMS, to which most of the sample
programs in this section refer. You can use this information to develop SQL programs that access the test database.

Table Names and Descriptions
This section contains information for the following tables:

ASSIGNMENT

EMP_ID Employee ID

PROJ_ID ID of project to which employee is assigned

START_DATE Date employee was assigned to the project

END_DATE Date employee completed work on the project

BENEFITS

FISCAL_YEAR Fiscal year for which this data applies

EMP_ID Employee ID

VAC_ACCRUED Vacation hours accrued to date

VAC_TAKEN Vacation hours taken to date

SICK_ACCRUED Sick days accrued to date

SICK_TAKEN Sick days taken to date

STOCK_PERCENT Percentage of earnings allocated to stock purchase

STOCK_AMOUNT Year-to-date amount deducted for stock purchase

LAST_REVIEW_DATE Date of last employee review

REVIEW_PERCENT Percent increase at last review

PROMO_DATE Date of last promotion

RETIRE_PLAN Retirement fund identifier: STOCK, BONDS, 401K

RETIRE_PERCENT Percentage of earnings deducted for retirement

BONUS_AMOUNT Amount of last bonus

COMP_ACCRUED Hours of compensation time accrued

COMP_TAKEN Hours of compensation time taken

EDUC_LEVEL Level of education: GED, HSDIP, JRCOLL, COLL, MAS, PHD

UNION_ID Union identification number

UNION_DUES Amount of dues deducted per pay period
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CONSULTANT

CON_ID Unique consultant ID

CON_FNAME Consultant's first name

CON_LNAME Consultant's last name

MANAGER_ID Employee ID of consultant's manager

DEPT_ID ID of department to which consultant is assigned

PROJ_ID ID of project to which consultant is assigned

STREET Consultant's street address

CITY Consultant's city

STATE Consultant's state

ZIP_CODE Consultant's zip code

PHONE Consultant's phone

BIRTH_DATE Birth date

START_DATE Consultant's date of hire

SS_NUMBER Social security number

RATE Hourly rate of pay

COVERAGE

PLAN_CODE Code of insurance plan providing the coverage

EMP_ID Employee ID of employee having the coverage

SELECTION_DATE Date employee selected this insurance plan

TERMINATION_DATE Date employee terminated this insurance plan; if null, plan is still in
force

NUM_DEPENDENTS Number of dependents covered under this insurance plan

DEPARTMENT

DEPT_ID Unique department ID

DEPT_HEAD_ID Employee ID of department head

DIV_CODE Code of the division to which this department belongs

DEPT_NAME Department name

DIVISION

DIV_CODE Unique division ID

DIV_HEAD_ID Employee ID of division head

DIV_NAME Division name
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EMPLOYEE

EMP_ID Unique employee ID

MANAGER_ID Employee ID of employee's manager

EMP_FNAME Employee's first name

EMP_LNAME Employee's last name

DEPT_ID ID of department to which employee is assigned

STREET Employee's street address

CITY Employee's city

STATE Employee's state

ZIP_CODE Employee's zip code

PHONE Employee's phone

STATUS Status of employee: (A) Active; (S) Short-term disability; (L) Long
term disability

SS_NUMBER Social security number

START_DATE Employee's date of hire

TERMINATION_DATE Date of termination

BIRTH_DATE Birth date

EXPERTISE

EMP_ID Employee ID

SKILL_ID Skill ID

SKILL_LEVEL Level of ability in this skill: 01 (low) to 04 (high)

EXP_DATE Date this level of ability was achieved

INSURANCE_PLAN

PLAN_CODE Unique plan code for company offering the insurance

COMP_NAME Name of insurance company

STREET Street address of insurance company

CITY City address of insurance company

STATE State address of insurance company

ZIP_CODE Zip code of insurance company

PHONE Telephone number of insurance company

GROUP_NUMBER Commonwealth's group number for this insurance company

DEDUCT Dollar amount deductible per year for this insurance plan

MAX_LIFE_BENEFIT Maximum dollar amount to be paid to insured employee

FAMILY_COST Amount deducted per paycheck for family coverage

DEP_COST Additional amount deducted per paycheck per dependent
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EFF_DATE Date this coverage plan became effective

JOB

JOB_ID Unique job ID

JOB_TITLE Job title

MIN_RATE Minimum salary/hourly rate for this job

MAX_RATE Maximum salary/hourly rate for this job

SALARY_IND Indicator for type of salary: (S) salaried; (H) hourly

NUM_OF_POSITIONS Total number of positions for this job

NUM_OPEN Number of positions currently open

EFF_DATE Date this job became effective

JOB_DESLINE_1 First line of job description

JOB_DESLINE_2 Second line of job description

POSITION

EMP_ID Employee ID

JOB_ID Job ID associated with this employee

START_DATE Date employee began this job

FINISH_DATE Date employee ended this job (null if current)

HOURLY_RATE Hourly rate earned while in this job (if hourly position)

SALARY_AMOUNT Yearly salary earned while in this job (if salaried position)

BONUS_PERCENT Bonus percent amount for this position (if sales position)

COMM_PERCENT Commission percent for this position (if sales position)

OVERTIME_RATE Overtime rate for this position (if hourly position)

PROJECT

PROJ_ID Unique project ID

PROJ_LEADER_ID Employee ID of project leader

EST_START_DATE Estimated date project is to begin

EST_END_DATE Estimated date project is to end

ACT_START_DATE Actual date project began

ACT_END_DATE Actual date project ended

EST_MAN_HOURS Total number of hours estimated for project

ACT_MAN_HOURS Actual number of hours required for project

PROJ_DESC Project description
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SKILL

SKILL_ID Unique skill ID

SKILL_NAME Skill name

SKILL_DESC Skill description

Test Data
This section lists the test data stored in the test database for the following:

Departments

Code Name Division code Head ID

3510 Appraisal - Used cars D02 3082

2200 Sales - Used cars D02 2180

1100 Purchasing - Used cars D02 2246

3520 Appraisal - New cars D04 3769

2210 Sales - New cars D04 2010

4200 Leasing - New cars D04 1003

1110 Purchasing - New cars D04 1765

1120 Purchasing - Service D06 2004

4600 Maintenance D06 2096

3530 Appraisal - Service D06 2209

5100 Billing D06 2598

6200 Corporate Administration D09 2461

5200 Corporate Marketing D09 2894

5000 Corporate Accounting D09 2466

4900 MIS D09 2466

6000 Legal D09 1003

4500 Human Resources D09 3222

Divisions

Division code Division name Head ID

D02 Used cars 2180

D04 New cars 2010

D06 Service 4321

D09 Corporate 1003
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Insurance Plans

Plan ID Name

PLI Providential Life Insurance

HHM Homeostasis Health Maintenance Program

HGH Holistic Group Health Association

DAS Dental Associates

Jobs

Job ID Name Minimum salary Maximum salary Salaried/ hourly No.

8001 Vice president 90000 136000 S 1

4023 Accountant 44000 120000 S 1

2051 AP Clerk 8.80 14.60 H 2

2053 AR Clerk 8.80 14.60 H 3

2077 Purch Clerk 17000 30000 S 3

3029 Computer Operator 25500 44000 S 1

3051 Data Entry Clerk 8.50 11.45 H 1

6011 Manager - Acctng 59400 121000 S 1

4560 Mechanic 11.45 21.00 H 7

4666 Sr Mechanic 41000 91000 S 1

4734 Mkting Admin 25000 62000 S 2

3333 Sales Trainee 21600 39000 S 4

5555 Salesperson 30000 79500 S 9

6004 Manager - HR 66000 138000 S 1

6021 Manager - Mktng 76000 150000 S 1

2055 PAYROLL CLERK 17000 30000 S 1

4025 Writer - Mktng 31000 50000 S 1

9001 President 111000 190000 S 1

4123 Recruiter 35000 56000 S 1

4130 Benefits Analyst 35000 56000 S 1

4012 Admin Asst 21000 44000 S 4

5111 CUST SER REP 27000 54000 S 4

4700 Purch Agent 33000 60000 S 5

5890 Appraisal Spec 45000 70000 S 5

5110 CUST SERVICE
MGR

40000 108000 S 1
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Projects

Project ID Description

P634 TV ads - WTVK

C200 New brand research

P400 Christmas media

C203 Consumer study

C240 Service study

D880 System analysis

Skills

Skill ID Name

4444 Assembly

3333 Bodywork

3088 Brake work

3065 Electronics

1030 Acct Mgt

5130 Basic math

5160 Calculus

4250 Data entry

4370 Filing

5200 General Acctng

5500 General Mktng

5430 Mktng Writing

5420 Writing

4490 Gen Ledger

4430 Interviewing

1000 Management

4420 Telephone

5180 Statistics

4410 Typing

5309 Appraising

6770 Purchasing

7000 Sales

6666 Billing

6650 Diesel Engine Repair

6670 Gas Engine Repair

6470 Window Installation
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Test Database DDL
This section contains the SQL DDL that creates the demonstration database provided with the installation of IDMS.

*********************************************************************

*  Create schema for the following tables.  Then set session qualifier

*  for that schema

*********************************************************************

   CREATE SCHEMA DEMOEMPL;

   SET SESSION CURRENT SCHEMA DEMOEMPL;

*********************************************************************

*  Create the tables that belong to the schema DEMOEMPL.  Each

*  table is associated with an area in the segment DEMOEMPL.

*********************************************************************

   CREATE TABLE         BENEFITS

  (FISCAL_YEAR          UNSIGNED NUMERIC(4,0)         NOT NULL,

   EMP_ID               UNSIGNED NUMERIC(4,0)         NOT NULL,

   VAC_ACCRUED          UNSIGNED DECIMAL(6,2)   NOT NULL WITH DEFAULT,

   VAC_TAKEN            UNSIGNED DECIMAL(6,2)   NOT NULL WITH DEFAULT,

   SICK_ACCRUED         UNSIGNED DECIMAL(6,2)   NOT NULL WITH DEFAULT,

   SICK_TAKEN           UNSIGNED DECIMAL(6,2)   NOT NULL WITH DEFAULT,

   STOCK_PERCENT        UNSIGNED DECIMAL(6,3)   NOT NULL WITH DEFAULT,

   STOCK_AMOUNT         UNSIGNED DECIMAL(10,2) NOT NULL WITH DEFAULT,

   LAST_REVIEW_DATE     DATE                             ,

   REVIEW_PERCENT       UNSIGNED DECIMAL(6,3)           ,

   PROMO_DATE           DATE                            ,

   RETIRE_PLAN          CHAR(6)                         ,

   RETIRE_PERCENT       UNSIGNED DECIMAL(6,3)           ,

   BONUS_AMOUNT         UNSIGNED DECIMAL(10,2)         ,

   COMP_ACCRUED         UNSIGNED DECIMAL(6,2)   NOT NULL WITH DEFAULT,

   COMP_TAKEN           UNSIGNED DECIMAL(6,2)   NOT NULL WITH DEFAULT,

   EDUC_LEVEL           CHAR(06)                          ,

   UNION_ID             CHAR(10)                          ,

   UNION_DUES           UNSIGNED DECIMAL(10,2)            ,

   CHECK ( (RETIRE_PLAN IN ('STOCK', 'BONDS', '401K') ) AND

           (EDUC_LEVEL IN ('GED', 'HSDIP', 'JRCOLL', 'COLL',

            'MAS', 'PHD') ) ) )

      IN SQLDEMO.EMPLAREA;

*********************************************************************

   CREATE TABLE         COVERAGE

  (PLAN_CODE         CHAR(03)                                NOT NULL,

   EMP_ID            UNSIGNED NUMERIC(4,0)                   NOT NULL,

   SELECTION_DATE    DATE                       NOT NULL WITH DEFAULT,

   TERMINATION_DATE  DATE                                         ,

   NUM_DEPENDENTS    UNSIGNED NUMERIC(2,0)      NOT NULL WITH DEFAULT)

      IN SQLDEMO.EMPLAREA;

*********************************************************************
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   CREATE TABLE         DEPARTMENT

  (DEPT_ID           UNSIGNED NUMERIC(4,0)      NOT NULL,

   DEPT_HEAD_ID      UNSIGNED NUMERIC(4,0)              ,

   DIV_CODE          CHAR(03)                   NOT NULL,

   DEPT_NAME         CHAR(40)                   NOT NULL)

      IN SQLDEMO.INFOAREA;

*********************************************************************

*********************************************************************

   CREATE TABLE         DIVISION

  (DIV_CODE          CHAR(03)                  NOT NULL,

   DIV_HEAD_ID       UNSIGNED NUMERIC(4,0)             ,

   DIV_NAME          CHAR(40)                  NOT NULL)

      IN SQLDEMO.INFOAREA;

*********************************************************************

   CREATE TABLE         EMPLOYEE

  (EMP_ID               UNSIGNED NUMERIC(4,0)        NOT NULL,

   MANAGER_ID           UNSIGNED NUMERIC(4,0)                ,

   EMP_FNAME            CHAR(20)                     NOT NULL,

   EMP_LNAME            CHAR(20)                     NOT NULL,

   DEPT_ID              UNSIGNED NUMERIC(4,0)        NOT NULL,

   STREET               CHAR(40)                     NOT NULL,

   CITY                 CHAR(20)                     NOT NULL,

   STATE                CHAR(02)                     NOT NULL,

   ZIP_CODE             CHAR(09)                     NOT NULL,

   PHONE                CHAR(10)                             ,

   STATUS               CHAR                         NOT NULL,

   SS_NUMBER            UNSIGNED NUMERIC(9,0)        NOT NULL,

   START_DATE           DATE                         NOT NULL,

   TERMINATION_DATE     DATE                                 ,

   BIRTH_DATE           DATE                                 ,

   CHECK ( ( EMP_ID <= 8999 ) AND (STATUS IN ('A', 'S', 'L', 'T') ) ) )

      IN SQLDEMO.EMPLAREA;

*********************************************************************

  CREATE TABLE         INSURANCE_PLAN

 (PLAN_CODE            CHAR(03)                  NOT NULL,

  COMP_NAME            CHAR(40)                  NOT NULL,

  STREET               CHAR(40)                  NOT NULL,

  CITY                 CHAR(20)                  NOT NULL,

  STATE                CHAR(02)                  NOT NULL,

  ZIP_CODE             CHAR(09)                  NOT NULL,

  PHONE                CHAR(10)                  NOT NULL,

  GROUP_NUMBER         UNSIGNED NUMERIC(4,0)     NOT NULL,

  DEDUCT               UNSIGNED DECIMAL(9,2)             ,

  MAX_LIFE_BENEFIT     UNSIGNED DECIMAL(9,2)             ,

  FAMILY_COST          UNSIGNED DECIMAL(9,2)             ,
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  DEP_COST             UNSIGNED DECIMAL(9,2)             ,

  EFF_DATE             DATE                      NOT NULL)

      IN SQLDEMO.INFOAREA;

*********************************************************************

   CREATE TABLE         JOB

  (JOB_ID               UNSIGNED NUMERIC(4,0)        NOT NULL,

   JOB_TITLE            CHAR(20)                     NOT NULL,

   MIN_RATE             UNSIGNED DECIMAL(10,2)               ,

   MAX_RATE             UNSIGNED DECIMAL(10,2)               ,

   SALARY_IND           CHAR(01)                             ,

   NUM_OF_POSITIONS     UNSIGNED DECIMAL(4,0)                ,

   EFF_DATE             DATE                                 ,

   JOB_DESC_LINE_1      VARCHAR(60)                          ,

   JOB_DESC_LINE_2      VARCHAR(60)                          ,

   CHECK ( SALARY_IND IN ('S', 'H') ) )

      IN SQLDEMO.INFOAREA;

*********************************************************************

   CREATE TABLE         POSITION

  (EMP_ID               UNSIGNED NUMERIC(4,0)         NOT NULL,

   JOB_ID               UNSIGNED NUMERIC(4,0)         NOT NULL,

   START_DATE           DATE                          NOT NULL,

   FINISH_DATE          DATE                                  ,

   HOURLY_RATE        UNSIGNED   DECIMAL(7,2)                 ,

   SALARY_AMOUNT      UNSIGNED   DECIMAL(10,2)                ,

   BONUS_PERCENT      UNSIGNED   DECIMAL(7,3)                 ,

   COMM_PERCENT       UNSIGNED   DECIMAL(7,3)                 ,

   OVERTIME_RATE      UNSIGNED   DECIMAL(5,2)                 ,

   CHECK ( (HOURLY_RATE IS NOT NULL AND SALARY_AMOUNT IS NULL)

      OR (HOURLY_RATE IS NULL AND SALARY_AMOUNT IS NOT NULL) ) )

      IN SQLDEMO.EMPLAREA;

*********************************************************************

*********************************************************************

   CREATE SCHEMA  DEMOPROJ;

   SET SESSION CURRENT SCHEMA DEMOPROJ;

*********************************************************************

*  Create the tables that belong to the schema DEMOPROJ.  Each

*  table is associated with an area in the segment PROJSEG.

*********************************************************************

   CREATE TABLE         ASSIGNMENT

  (EMP_ID             UNSIGNED NUMERIC(4,0)        NOT NULL,

   PROJ_ID            CHAR(10)                     NOT NULL,

   START_DATE         DATE                         NOT NULL,

   END_DATE           DATE                                 )

      IN  PROJSEG.PROJAREA;
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*********************************************************************

   CREATE TABLE         CONSULTANT

  (CON_ID               UNSIGNED NUMERIC(4,0)        NOT NULL,

   CON_FNAME            CHAR(20)                     NOT NULL,

   CON_LNAME            CHAR(20)                     NOT NULL,

   MANAGER_ID           UNSIGNED NUMERIC(4,0)        NOT NULL,

   DEPT_ID              UNSIGNED NUMERIC(4,0)        NOT NULL,

   PROJ_ID              CHAR(10)                             ,

   STREET               CHAR(40)                             ,

   CITY                 CHAR(20)                     NOT NULL,

   STATE                CHAR(02)                     NOT NULL,

   ZIP_CODE             CHAR(09)                     NOT NULL,

   PHONE                CHAR(10)                             ,

   BIRTH_DATE           DATE                                 ,

   START_DATE           DATE                         NOT NULL,

   SS_NUMBER            UNSIGNED NUMERIC(9,0)        NOT NULL,

   RATE                 UNSIGNED DECIMAL(7,2)                ,

   CHECK ( (CON_ID >= 9000 AND CON_ID <= 9999) ) )

      IN PROJSEG.PROJAREA;

*********************************************************************

   CREATE TABLE         EXPERTISE

  (EMP_ID               UNSIGNED NUMERIC(4,0)        NOT NULL,

   SKILL_ID             UNSIGNED NUMERIC(4,0)        NOT NULL,

   SKILL_LEVEL          CHAR(02)                             ,

   EXP_DATE             DATE                                 )

      IN PROJSEG.PROJAREA;

*********************************************************************

*********************************************************************

   CREATE TABLE         PROJECT

  (PROJ_ID              CHAR(10)                    NOT NULL,

   PROJ_LEADER_ID       UNSIGNED NUMERIC(4,0)               ,

   EST_START_DATE       DATE                                ,

   EST_END_DATE         DATE                                ,

   ACT_START_DATE       DATE                                ,

   ACT_END_DATE         DATE                                ,

   EST_MAN_HOURS        UNSIGNED DECIMAL(7,2)               ,

   ACT_MAN_HOURS        UNSIGNED DECIMAL(7,2)               ,

   PROJ_DESC            VARCHAR(60)                 NOT NULL)

      IN PROJSEG.PROJAREA;

*********************************************************************

   CREATE TABLE         SKILL

  (SKILL_ID             UNSIGNED NUMERIC(4,0)        NOT NULL,

   SKILL_NAME           CHAR(20)                     NOT NULL,

 419



 Programming

   SKILL_DESC           VARCHAR(60)                          )

      IN PROJSEG.PROJAREA;

*********************************************************************

*  Name calc keys for above tables (in order that they were defined)

*********************************************************************

   CREATE UNIQUE CALC KEY ON DEMOEMPL.DEPARTMENT(DEPT_ID);

   CREATE UNIQUE CALC KEY ON DEMOEMPL.DIVISION(DIV_CODE);

   CREATE UNIQUE CALC KEY ON DEMOEMPL.EMPLOYEE(EMP_ID);

   CREATE UNIQUE CALC KEY ON DEMOEMPL.INSURANCE_PLAN(PLAN_CODE);

   CREATE UNIQUE CALC KEY ON DEMOEMPL.JOB(JOB_ID);

   CREATE UNIQUE CALC KEY ON DEMOPROJ.CONSULTANT(CON_ID);

   CREATE UNIQUE CALC KEY ON DEMOPROJ.PROJECT(PROJ_ID);

   CREATE UNIQUE CALC KEY ON DEMOPROJ.SKILL(SKILL_ID);

*********************************************************************

*  Create unique indexes for tables in order in which they were defined

*********************************************************************

  CREATE UNIQUE INDEX AS_EMPROJ_NDX ON

         DEMOPROJ.ASSIGNMENT(EMP_ID,PROJ_ID);

  CREATE UNIQUE INDEX EX_EMPSKILL_NDX ON

         DEMOPROJ.EXPERTISE(EMP_ID, SKILL_ID);

*********************************************************************

*  Create nonunique indexes for tables in order in which they

*  were defined

*********************************************************************

   CREATE INDEX CO_CODE_NDX ON DEMOEMPL.COVERAGE(PLAN_CODE)

         IN SQLDEMO.INDXAREA;

   CREATE INDEX DE_CODE_NDX ON DEMOEMPL.DEPARTMENT(DIV_CODE);

   CREATE INDEX DI_HEAD_NDX ON DEMOEMPL.DIVISION(DIV_HEAD_ID);

   CREATE INDEX DE_HEAD_NDX ON DEMOEMPL.DEPARTMENT(DEPT_HEAD_ID);

   CREATE INDEX EM_MANAGER_NDX ON DEMOEMPL.EMPLOYEE(MANAGER_ID)

         IN SQLDEMO.INDXAREA;

   CREATE INDEX EM_NAME_NDX ON DEMOEMPL.EMPLOYEE(EMP_LNAME, EMP_FNAME)

         IN SQLDEMO.INDXAREA;
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   CREATE INDEX EM_DEPT_NDX ON DEMOEMPL.EMPLOYEE(DEPT_ID)

         IN SQLDEMO.INDXAREA;

   CREATE INDEX IN_NAME_NDX ON DEMOEMPL.INSURANCE_PLAN(COMP_NAME)

          COMPRESSED;

   CREATE INDEX PO_JOB_NDX ON DEMOEMPL.POSITION(JOB_ID)

         IN SQLDEMO.INDXAREA;

   CREATE INDEX CN_NAME_NDX

          ON DEMOPROJ.CONSULTANT(CON_LNAME,CON_FNAME);

*********************************************************************

*  Create referential constraints

*********************************************************************

   CREATE CONSTRAINT EMP_BENEFITS

          DEMOEMPL.BENEFITS  (EMP_ID)  REFERENCES

          DEMOEMPL.EMPLOYEE  (EMP_ID)

               LINKED CLUSTERED

               ORDER BY (FISCAL_YEAR DESC);

   CREATE CONSTRAINT INSPLAN_COVERAGE

          DEMOEMPL.COVERAGE        (PLAN_CODE)  REFERENCES

          DEMOEMPL.INSURANCE_PLAN  (PLAN_CODE)

               UNLINKED;

   CREATE CONSTRAINT EMP_COVERAGE

          DEMOEMPL.COVERAGE  (EMP_ID) REFERENCES

          DEMOEMPL.EMPLOYEE  (EMP_ID)

               LINKED CLUSTERED

               ORDER BY ( PLAN_CODE) UNIQUE;

   CREATE CONSTRAINT DIVISION_DEPT

          DEMOEMPL.DEPARTMENT  (DIV_CODE)  REFERENCES

          DEMOEMPL.DIVISION    (DIV_CODE)

               UNLINKED;

   CREATE CONSTRAINT EMP_DEPT_HEAD

          DEMOEMPL.DEPARTMENT  (DEPT_HEAD_ID)  REFERENCES

          DEMOEMPL.EMPLOYEE    (EMP_ID)

               UNLINKED;

   CREATE CONSTRAINT EMP_DIV_HEAD

          DEMOEMPL.DIVISION  (DIV_HEAD_ID)  REFERENCES

          DEMOEMPL.EMPLOYEE  (EMP_ID)

          UNLINKED;

   CREATE CONSTRAINT DEPT_EMPLOYEE

          DEMOEMPL.EMPLOYEE   (DEPT_ID)  REFERENCES

          DEMOEMPL.DEPARTMENT (DEPT_ID)
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          UNLINKED;

   CREATE CONSTRAINT MANAGER_EMP

          DEMOEMPL.EMPLOYEE  (MANAGER_ID)  REFERENCES

          DEMOEMPL.EMPLOYEE  (EMP_ID)

          UNLINKED;

   CREATE CONSTRAINT SKILL_EXPERTISE

          DEMOPROJ.EXPERTISE  (SKILL_ID)  REFERENCES

          DEMOPROJ.SKILL      (SKILL_ID)

               LINKED CLUSTERED;

   CREATE CONSTRAINT EMP_POSITION

          DEMOEMPL.POSITION  (EMP_ID)  REFERENCES

          DEMOEMPL.EMPLOYEE  (EMP_ID)

               LINKED CLUSTERED

               ORDER BY (JOB_ID) UNIQUE;

   CREATE CONSTRAINT JOB_POSITION

          DEMOEMPL.POSITION  (JOB_ID)  REFERENCES

          DEMOEMPL.JOB       (JOB_ID)

               UNLINKED;

   CREATE CONSTRAINT PROJECT_ASSIGN

          DEMOPROJ.ASSIGNMENT  (PROJ_ID)  REFERENCES

          DEMOPROJ.PROJECT   (PROJ_ID)

               LINKED CLUSTERED;

   CREATE CONSTRAINT PROJECT_CONSULT

          DEMOPROJ.CONSULTANT  (PROJ_ID)  REFERENCES

          DEMOPROJ.PROJECT     (PROJ_ID)

               LINKED INDEX

               ORDER BY (PROJ_ID);

*********************************************************************

*  Alter tables to remove default indexes as necessary

*********************************************************************

   ALTER TABLE DEMOEMPL.COVERAGE

         DROP DEFAULT INDEX;

   ALTER TABLE DEMOEMPL.DEPARTMENT

         DROP DEFAULT INDEX;

   ALTER TABLE DEMOEMPL.DIVISION

         DROP DEFAULT INDEX;

   ALTER TABLE DEMOEMPL.EMPLOYEE

         DROP DEFAULT INDEX;

   ALTER TABLE DEMOEMPL.INSURANCE_PLAN

         DROP DEFAULT INDEX;

   ALTER TABLE DEMOEMPL.POSITION
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         DROP DEFAULT INDEX;

   ALTER TABLE DEMOPROJ.ASSIGNMENT

         DROP DEFAULT INDEX;

   ALTER TABLE DEMOPROJ.CONSULTANT

         DROP DEFAULT INDEX;

   ALTER TABLE DEMOPROJ.EXPERTISE

         DROP DEFAULT INDEX;

*********************************************************************

*   Create views

*********************************************************************

   CREATE VIEW DEMOEMPL.EMP_VACATION

          (EMP_ID, DEPT_ID, VAC_TIME)

          AS SELECT E.EMP_ID, DEPT_ID, SUM(VAC_ACCRUED) - SUM(VAC_TAKEN)

             FROM DEMOEMPL.EMPLOYEE E, DEMOEMPL.BENEFITS B

             WHERE E.EMP_ID = B.EMP_ID

             GROUP BY DEPT_ID, E.EMP_ID;

   CREATE VIEW DEMOEMPL.OPEN_POSITIONS

          (JOB_ID, JOB_NAME, OPEN_POS)

          AS SELECT J.JOB_ID, J.JOB_TITLE,

                   (J.NUM_OF_POSITIONS - COUNT(P.JOB_ID))

             FROM DEMOEMPL.JOB J, DEMOEMPL.POSITION P

             WHERE P.FINISH_DATE IS NULL AND P.JOB_ID = J.JOB_ID

                   PRESERVE DEMOEMPL.JOB

             GROUP BY J.JOB_ID, J.JOB_TITLE, J.NUM_OF_POSITIONS

             HAVING (J.NUM_OF_POSITIONS - COUNT(P.JOB_ID)) > 0;

*********************************************************************

*   Create updatable views

*********************************************************************

   CREATE VIEW DEMOEMPL.EMP_HOME_INFO

          AS SELECT EMP_ID, EMP_LNAME, EMP_FNAME, STREET, CITY, STATE,

                    ZIP_CODE, PHONE

             FROM DEMOEMPL.EMPLOYEE;

   CREATE VIEW DEMOEMPL.EMP_WORK_INFO

          AS SELECT EMP_ID, MANAGER_ID, START_DATE, TERMINATION_DATE

             FROM DEMOEMPL.EMPLOYEE;

Demo Data

*********************************************************************

INSERT INTO DEMOEMPL.DIVISION
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       VALUES ('D02', NULL, 'USED CARS');

INSERT INTO DEMOEMPL.DIVISION

       VALUES ('D04', NULL, 'NEW CARS');

INSERT INTO DEMOEMPL.DIVISION

       VALUES ('D06', NULL, 'SERVICE');

INSERT INTO DEMOEMPL.DIVISION

       VALUES ('D09', NULL, 'CORPORATE');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (3510, NULL, 'D02', 'APPRAISAL - USED CARS');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (2200, NULL, 'D02', 'SALES - USED CARS');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (1100, NULL, 'D02', 'PURCHASING - USED CARS');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (3520, NULL, 'D04', 'APPRAISAL NEW CARS');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (2210, NULL, 'D04', 'SALES - NEW CARS');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (4200, NULL, 'D04', 'LEASING - NEW CARS');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (1110, NULL, 'D04', 'PURCHASING - NEW CARS');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (1120, NULL, 'D06', 'PURCHASING - SERVICE');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (4600, NULL, 'D06', 'MAINTENANCE');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (3530, NULL, 'D06', 'APPRAISAL - SERVICE');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (5100, NULL, 'D06', 'BILLING');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (6200, NULL, 'D09', 'CORPORATE ADMINISTRATION');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (5200, NULL, 'D09', 'CORPORATE MARKETING');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (5000, NULL, 'D09', 'CORPORATE ACCOUNTING');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (4900, NULL, 'D09', 'MIS');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (6000, NULL, 'D09', 'LEGAL');

INSERT INTO DEMOEMPL.DEPARTMENT

       VALUES (4500, NULL, 'D09', 'HUMAN RESOURCES');

INSERT INTO DEMOPROJ.PROJECT

       values ('P634', 3411, '2000-02-01', '2000-03-01',

               null, null, 320, null, 'TV ads - WTVK');

INSERT INTO DEMOPROJ.PROJECT

       values ('C200', 3411, '1999-01-15', '2000-04-30', '1999-01-15',

             '2000-04-30', 1776, 2010, 'New brand research');

INSERT INTO DEMOPROJ.PROJECT

       values ('P400', null, '2000-09-01', '2000-12-10',

               null, null, 2960, null, 'Christmas media' );

INSERT INTO DEMOPROJ.PROJECT
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       values ('C203', 2894, '1998-02-01', '1998-03-15', '1998-02-10',

              '1998-03-10', 960, 901.50, 'Consumer study' );

INSERT INTO DEMOPROJ.PROJECT

       values ('C240', 4358, '1998-06-01', '1998-07-01', '1998-06-01',

               '1998-08-15', 320, 722.75, 'Service study');

INSERT INTO DEMOPROJ.PROJECT

       values ('D880', 2466, '1999-11-01', '2001-02-01',

               null, null, 960, null, 'Systems analysis' );

INSERT INTO DEMOEMPL.JOB

       values (8001, 'Vice President', 90000, 136000, 'S', 1,

               '1988-01-01',

  'Takes overall responsibility upon president absence',

  'Oversees coordination among divisions and departments');

INSERT INTO DEMOEMPL.JOB

       values (4023, 'Accountant', 44000, 120000, 'S', 1,

  '1985-01-01', 'Responsible for quarterly and final reports',

' Works with outside consultants on taxes');

INSERT INTO DEMOEMPL.JOB

       values (2051, 'AP Clerk', 8.80, 14.60, 'H', 2,

             '1989-03-01',

       'Responds to incoming invoices by sending out issued checks',

              'Files invoices');

INSERT INTO DEMOEMPL.JOB

       values (2053, 'AR Clerk', 8.80, 14.60, 'H', 3,

            '1989-03-01', 'Sends out customer invoices',

      'Sends out monthly statements and accepts payments');

INSERT INTO DEMOEMPL.JOB

       values (2077, 'Purch Clerk', 17000, 30000, 'S', 3,

              '1989-03-01',

 'Responsible for soliciting quotes from vendors', null);

INSERT INTO DEMOEMPL.JOB

       values (3029, 'Computer Operator', 25000, 44000, 'S', 1,

              '1993-06-01',

        'Responsible for regular operation of computer system',

            'Calls outside maintenance as necessary');

INSERT INTO DEMOEMPL.JOB

       values (3051, 'Data Entry Clerk', 8.50, 11.45, 'H', 1,

              '1993-06-02', 'Enters A/P and A/R data as necessary',

               null);

INSERT INTO DEMOEMPL.JOB

       values (6011, 'Manager - Acctng', 59400, 121000, 'S', 1,

              '1988-01-01',

  'RESPONSIBILITY FOR ACCOUNTING INCLUDING A/P AND A/R',

              null);

INSERT INTO DEMOEMPL.JOB

       values (4560, 'Mechanic', 11.45, 21.00, 'H', 7,

              '1984-01-01',

'Works under supervision of senior mechanic to repair cars', null);

INSERT INTO DEMOEMPL.JOB

       values (4666, 'Sr Mechanic', 41000, 91000, 'S', 1,

              '1988-06-01',
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   'Oversees maintenance of all cars under warranty or not',

               null);

INSERT INTO DEMOEMPL.JOB

       values (4734, 'Mktng Admin', 25000, 62000, 'S', 2,

              '1994-06-01',

'Provides marketing plans and ideas for marketing', null);

INSERT INTO DEMOEMPL.JOB

       values (3333, 'Sales Trainee', 21600, 39000, 'S', 4,

              '1994-10-01',

     'Initial sales position for incoming salespeople',

              'Works under supervision of salesperson');

INSERT INTO DEMOEMPL.JOB

       values (5555, 'Salesperson', 30000, 79000, 'S', 9,

              '1984-01-01',

    'Primary responsibility to sell new or used cars', null);

INSERT INTO DEMOEMPL.JOB

       values (6004, 'Manager - HR', 66000, 138000, 'S', 1,

              '1990-06-01',

    'Responsible for hiring, benefits, and education',

               'Also responsible for OSHA compliance');

INSERT INTO DEMOEMPL.JOB

       values (6021, 'Manager - Mktng', 76000, 150000, 'S', 1,

              '1992-01-02',

 'Responsible for all marketing for used and new cars', null);

INSERT INTO DEMOEMPL.JOB

     VALUES (2055, 'PAYROLL CLERK', 17000, 30000, 'S',1,'1989-03-01',

  'Issue payroll checks to employees and maintains records', null);

INSERT INTO DEMOEMPL.JOB

       values (4025, 'Writer - Mktng', 31000, 50000, 'S', 1,

'1996-06-01', 'Writes marketing material based on marketingplans',

                      null);

INSERT INTO DEMOEMPL.JOB

       values (9001, 'President', 111000, 190000, 'S', 1,

   '1984-01-01', 'Overall responsibility for well-beingof company',

               null);

INSERT INTO DEMOEMPL.JOB

       values (4123, 'Recruiter', 35000, 56000, 'S', 1,

              '1994-03-01',

 'Posts job openings and submits newspaper ads for openings', null);

INSERT INTO DEMOEMPL.JOB

       values (4130, 'Benefits Analyst', 35000, 56000, 'S', 1,

              '1994-03-01',

  'Maintains benefits information, conforms to govt regulations',

 null);

INSERT INTO DEMOEMPL.JOB

       values (4012, 'Admin Asst', 21000, 44000, 'S', 4,

              '1994-03-01', 'Assists managers as necessary',

              'Answers phone, files, writes letters, etc.');

INSERT INTO DEMOEMPL.JOB

       VALUES (5111, 'CUST SER REP', 27000, 54000, 'S',4,

              '1989-06-01',

    'Provides customer support-takes care of complaints',

   'Provides information for customers over the phone');
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INSERT INTO DEMOEMPL.JOB

       values (4700, 'Purch Agnt', 33000, 60000, 'S', 5,

              '1993-06-01',

'Responsible for purchasing decisions for parts and vehicles', null);

INSERT INTO DEMOEMPL.JOB

       values (5890, 'Appraisal Spec', 45000, 70000, 'S', 5,

              '1993-06-01',

   'Responsible for assessing value of vehicles traded in', null);

INSERT INTO DEMOEMPL.JOB

    VALUES (5110, 'CUST SER MGR', 40000, 108000, 'S',1, '1989-06-01',

      'Responsible for overseeing all customer support', null);

INSERT INTO DEMOPROJ.SKILL

       values (4444, 'Assembly', 'Auto body assembly experience' );

INSERT INTO DEMOPROJ.SKILL

       values (3333, 'Bodywork',

        'Experience in repairing auto bodies' );

INSERT INTO DEMOPROJ.SKILL

       values (3088, 'Brake work', 'Brake diagnosis and repair' );

INSERT INTO DEMOPROJ.SKILL

       values (3065, 'Electronics',

        'Electronic diagnosis and repair' );

INSERT INTO DEMOPROJ.SKILL

       values (1030, 'Acct Mgt',

       'Experience in managing acctng activities' );

INSERT INTO DEMOPROJ.SKILL

       values (5130, 'Basic Math',

        'Knowledge of basic math functions' );

INSERT INTO DEMOPROJ.SKILL

       values (5160, 'Calculus',

       'Knowledge of advanced mathematics' );

INSERT INTO DEMOPROJ.SKILL

       values (4250, 'Data Entry',

        'Familiarity with computer keyboard' );

INSERT INTO DEMOPROJ.SKILL

       values (4370, 'Filing',

       'Ability to organize correspondence/invoices' );

INSERT INTO DEMOPROJ.SKILL

       values (5200, 'Gen Acctng',

       'Familiarity with basic AR and AP' );

INSERT INTO DEMOPROJ.SKILL

       values (5500, 'Gen Mktng',

        'Knowledge of basic marketing concepts' );

INSERT INTO DEMOPROJ.SKILL

       values (5430, 'Mktng Writing',

       'Background in promotional writing' );

INSERT INTO DEMOPROJ.SKILL

       values (5420, 'Writing', 'General writing skills' );

INSERT INTO DEMOPROJ.SKILL

       values (4490, 'Gen Ledger',

       'Experience with general ledger' );

INSERT INTO DEMOPROJ.SKILL

       values (4430, 'Interviewing',
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        'Basic interviewing experience' );

INSERT INTO DEMOPROJ.SKILL

       values (1000, 'Management', 'Experience managing people' );

INSERT INTO DEMOPROJ.SKILL

       values (4420, 'Telephone', 'Basic customer support' );

INSERT INTO DEMOPROJ.SKILL

       values (5180, 'Statistics',

        'Creating & evaluating statistics' );

INSERT INTO DEMOPROJ.SKILL

       values (4410, 'Typing', 'Minimum 60 wpm' );

INSERT INTO DEMOPROJ.SKILL

       values (5309, 'Appraising', 'Used car evaluation' );

INSERT INTO DEMOPROJ.SKILL

       values (6770, 'Purchasing',

       'Basic buying & negotiation procedures' );

INSERT INTO DEMOPROJ.SKILL

       values (7000, 'Sales', 'Background in sales techniques' );

INSERT INTO DEMOPROJ.SKILL

       values (6666, 'Billing', 'Basic billing procedures' );

INSERT INTO DEMOPROJ.SKILL

       values (6650, 'Diesel Engine Repair',

                     'Experience in diesel engine repair' );

INSERT INTO DEMOPROJ.SKILL

       values (6670, 'Gas Engine Repair',

               'Experience in gasoline engine repair' );

INSERT INTO DEMOPROJ.SKILL

       values (6470, 'Window Installation',

               'Installation of automotive windows' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (1003, null, 'James', 'Baldwin', 6200,

               '21 South St', 'Boston', 'MA', '02010',

               '6173295757', 'A', 076598765, '1984-02-01',

               null, '1951-08-02' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3222, 1003, 'Louise', 'Voltmer', 4500,

               '28 Hayden St', 'Brookline', 'MA', '02066',

               '6176635520', 'A', 090588361, '1993-01-07',

               null, '1968-12-27' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (4321, 1003, 'George', 'Bradley', 6200,

               '344 East Main St', 'Grover', 'MA', '02976',

               '5087463300', 'A', 082999642, '1996-08-04',

               null, '1966-10-31' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (1234, 1003, 'Thomas', 'Mills', 6200,

               '14 Pleasant St', 'Brookline', 'MA', '02066',

               '6176646602', 'A', 055711009, '1985-03-14',

               null, '1969-10-19' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2466, 1003, 'Patricia', 'Bennett', 5000,

              '152B Central St', 'Medford', 'MA', '02432',

              '5089487709', 'A', 098339556, '1991-10-29',

              null, '1963-12-23');
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INSERT INTO DEMOEMPL.EMPLOYEE

       values (2894, 1003, 'William', 'Griffin', 5200,

               '390 Sherman St', 'Taunton', 'MA', '02678',

               '5088449008', 'A', 077442111, '1992-05-11',

               null, '1966-07-10' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2174, 3222, 'Jonathan', 'Zander', 4500,

               '54 Bradford St', 'Brookline', 'MA', '02066',

               '6176633854', 'A', 032423789, '1997-09-30',

               null, '1969-05-17' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3118, 3222, 'Alan', 'Wooding', 4500,

               '196 School St', 'Canton', 'MA', '02020',

               '5083766984', 'A', 098746783, '1992-11-18',

               null, '1969-05-17' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2461, 1234, 'Alice', 'Anderson', 6200,

              '534 Newton St', 'Medford', 'MA', '02432',

              '5083873664', 'A', 068338909, '1991-09-09',

              null, '1966-07-01');

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3841, 2461, 'Michelle', 'Cromwell', 6200,

               '452 Great Rd', 'Boston', 'MA', '02010',

               '6173298763', 'A', 055848876, '1994-10-25',

               null, '1971-05-20' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (4002, 2461, 'Linda', 'Roy', 6200,

               '29 Westville Ave', 'Wilmington', 'MA', '02476',

               '5088477701', 'A', 098354660, '1995-12-11',

               null, '1972-12-13' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (5103, 2466, 'Adele', 'Ferguson', 5000,

               '12 York Dr', 'Brookline', 'MA', '02066',

               '6176600684', 'A', 095877432, '1999-10-11',

               null, '1977-04-19' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3449, 2466, 'Cynthia', 'Taylor', 5000,

               '201 Washington St', 'Concord', 'MA', '01342',

               '5082684508', 'A', 088930884, '1993-12-07',

               null, '1968-06-02' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3411, 2894, 'Catherine', 'Williams', 5200,

               '566 Lincoln St', 'Boston', 'MA', '02010',

               null, 'A', 083356561, '1993-09-30',

               null, '1967-10-28' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (4358, 2894, 'Judith', 'Robinson', 5200,

               '139 White St', 'Wilmington', 'MA', '02476',

               '5087488011', 'A', 075399870, '1996-09-13',

               null, '1964-10-24' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2781, 4358, 'Joseph', 'Thurston', 5200,

               '4 Birch St', 'Stoneham', 'MA', '02928',
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               '6173286008', 'A', 087700466, '1992-04-12',

               null, '1968-11-29' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2246, 2466, 'Marylou', 'Hamel', 1100,

               '11 Main St', 'Medford', 'MA', '02432',

               '5083457789', 'A', 059975848, '1998-12-07',

               null, '1968-10-24' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (4703, 2246, 'Martin', 'Halloran', 1100,

               '27 Elm St', 'Brookline', 'MA', '02066',

               '6176648290', 'A', 054475888, '1997-03-19',

               null, '1971-12-28' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (5008, 2246, 'Timothy', 'Fordman', 1100,

               '60 Boston Rd', 'Brookline', 'MA', '02066',

               '6176642209', 'A', 033767754, '1998-01-31',

               null, '1973-06-07' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3082, 2894, 'John', 'Brooks', 3510,

               '129 Bedford St', 'Camden', 'MA', '02113',

               '5089273644', 'A', 098234567, '1992-07-03',

               null, '1970-09-02' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (4773, 3082, 'Janice', 'Dexter', 3510,

               '399 Pine St', 'Medford', 'MA', '02432',

               '5083847566', 'A', 089675632, '1997-06-14',

               null, '1969-11-19' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2180, 2894, 'Joan', 'Albertini', 2200,

               '501 Piper Rd', 'Medford', 'MA', '02432',

               '5083145366', 'A', 066783225, '1989-10-27',

               null, '1964-03-26' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (4660, 2180, 'Bruce', 'MacGregor', 2200,

               '254 Waterside Rd', 'Camden', 'MA', '02113',

               '5092344620', 'A', 098363389, '1997-01-20',

               null, '1965-10-28' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3767, 2180, 'Frank', 'Lowe', 2200,

               '25 Rutland St', 'Natick', 'MA', '02364',

               '5082844094', 'A', 066985009, '1994-08-31',

               null, '1964-12-08' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2448, 2180, 'David', 'Lynn', 2200,

               '93 Hubbard St', 'Natick', 'MA', '02364',

               '5082844736', 'A', 028448958, '1991-09-01',

               null, '1961-03-02' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3704, 2448, 'Richard', 'Moore', 2200,

               '130 Swanson St', 'Dedham', 'MA', '02026',

               '6177739440', 'A', 095435467, '1994-04-10',

               null, '1961-11-23' );

INSERT INTO DEMOEMPL.EMPLOYEE
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       values (1765, 2466, 'David', 'Alexander', 1110,

               '18 Cross St', 'Grover', 'MA', '02976',

               '5087394772', 'A', 048903743, '1985-10-23',

               null, '1955-11-13' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2106, 1765, 'Susan', 'Widman', 1110,

               '43 Oak St', 'Medford', 'MA', '02432',

               '5083346364', 'A', 109857893, '1989-05-01',

               null, '1971-05-11' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3769, 2894, 'Julie', 'Donelson', 3520,

               '14 Atwood Rd', 'Grover', 'MA', '02976',

               '5084850432', 'A', 067783532, '1994-08-31',

               null, '1967-08-15' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2010, 2894, 'Cora', 'Parker', 2210,

               '2 Spring St', 'Boston', 'MA', '02010',

               null, 'A', 086574983, '1988-03-18',

               null, '1962-05-25' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (4001, 2010, 'Jason', 'Thompson', 2210,

               '3 Flintlock St', 'Natick', 'MA', '02364',

               '5082649956', 'A', 054578957, '1995-12-11',

               null, '1964-08-15' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (4008, 2010, 'Robert', 'Clark', 2210,

               '54 Tenny St', 'Brookline', 'MA', '02066',

               null, 'A', 198546272, '1996-01-23',

               null, '1959-11-01' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (4962, 2010, 'Peter', 'White', 2210,

               '1440 Mass Ave', 'Boston', 'MA', '02010',

               '6177732280', 'A', 123395857, '1997-10-04',

               null, '1959-07-01' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3764, 2010, 'Deborah', 'Park', 2210,

               '379 Center St', 'Brookline', 'MA', '02066',

               '6179458377', 'A', 034222564, '1994-08-25',

               null, '1960-03-08' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (5090, 2010, 'Stephen', 'Wills', 2210,

               '34 Avon Dr', 'Canton', 'MA', '02020',

               '5083389935', 'A', 012434452, '1998-07-12',

               null, '1972-04-25' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3991, 2010, 'Fred', 'Wilkins', 2210,

               '344 Stevens St', 'Taunton', 'MA', '02678',

               '5081840883', 'A', 026475929, '1994-11-12',

               null, '1963-03-29' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (4027, 3991, 'Cecile', 'Courtney', 2210,

               '99 West Main St', 'Natick', 'MA', '02364',

               '5089445386', 'A', 012209982, '1996-04-01',
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               null, '1967-07-07' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3778, 2466, 'Jane', 'Ferndale', 5100,

               '15 Dawson St', 'Medford', 'MA', '02432',

               '6173450099', 'A', 10477822, '1994-09-07',

               null, '1962-11-30' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2598, 3778, 'Mary', 'Jacobs', 5100,

               '24A Main St', 'Camden', 'MA', '02113',

               null, 'A', 339000022, '1992-01-03',

               null, '1974-05-02' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2004, 2466, 'Eleanor', 'Johnson', 1120,

               '225 Fisk St', 'Medford', 'MA', '02432',

               '5089253998', 'A', 01010885, '1988-02-28',

               null, '1952-12-23' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3294, 2004, 'Carolyn', 'Johnson', 1120,

               '79 High St', 'Brookline', 'MA', '02066',

               '6175567551', 'A', 038800922, '1993-02-19',

               null, '1967-10-05' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3338, 2004, 'Mark', 'White', 1120,

               '560 Camden St', 'Canton', 'MA', '02020',

               '6179238844', 'A', 055002432, '1993-07-02',

               null, '1964-08-15' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2209, 2894, 'Michael', 'Smith', 3530,

               '201 Summer St', 'Brookline', 'MA', '02066',

               '6175563331', 'A', 093666540, '1990-06-17',

               null, '1959-12-13' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3341, 2209, 'Carl', 'Smith', 3530,

               '18 South St', 'Newton', 'MA', '02576',

               '6179658099', 'A', 033970385, '1993-07-02',

               null, '1962-02-03' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2096, 4321, 'Thomas', 'Carlson', 4600,

              '23 Hemmingway Ln', 'Brookline', 'MA', '02066',

              '6175553643', 'A', 041783445, '1989-01-26',

              null, '1964-04-14');

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2437, 2096, 'Henry', 'Thompson', 4600,

               '1467 West Ave', 'Boston', 'MA', '02030',

               '6179264105', 'S', 44622905, '1991-08-06',

               null, '1966-10-12' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3433, 2096, 'Herbert', 'Crane', 4600,

               '20 W Bloomfield Ave', 'Newton', 'MA', '02456',

               '6178653440', 'A', 209338445, '1993-11-01',

               null, '1958-05-30' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (1034, 2096, 'James', 'Gallway', 4600,
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              '12 East Speen St', 'Stoneham', 'MA', '02928',

              '6172251178', 'A', 067775312, '1984-02-01',

              null, '1951-11-23');

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2424, 1034, 'Ronald', 'Wilder', 4600,

               '30 Heron Ave', 'Natick', 'MA', '02178',

               '5083347700', 'A', 056668338, '1991-07-24',

               null, '1948-09-09' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (4456, 1034, 'Thomas', 'Thompson', 4600,

               '32 South Broadway', 'Newton', 'MA', '02576',

               '6179660089', 'A', 077492347, '1997-01-04',

               null, '1978-09-13' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3288, 1034, 'Ralph', 'Sampson', 4600,

               '99 Vale Ave', 'Newton', 'MA', '02576',

               '6179654443', 'A', 077447333, '1993-01-29',

               null, '1962-09-30' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2299, null, 'Samuel', 'Spade', 4600,

               '47 London St', 'Canton', 'MA', '02020',

               null, 'L', 033892200, '1991-02-04',

               null, '1958-01-09' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (3199, null, 'Martin', 'Loren', 4600,

               '401 Cross St', 'Grover', 'MA', '02976',

               null, 'L', 098884332, '1992-12-05',

               null, '1962-10-19' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2145, null, 'Martin', 'Catlin', 5200,

               '44 Smithville Hts', 'Wilmington', 'MA', '02476',

               '5087486625', 'L', 044895224, '1989-09-24',

               null, '1954-03-02' );

INSERT INTO DEMOEMPL.EMPLOYEE

       values (2898, null, 'Mary', 'Umidy', 1120,

               '895A Braintree Circle', 'Medford', 'MA', '02432',

               '6173458860', 'S', 056906868, '1992-05-11',

               null, '1962-05-11' );

INSERT INTO DEMOEMPL.POSITION

       values (4773, 5890, '1997-06-14', null, null,  45240.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (1234, 8001, '1985-03-14', null, null,  117832.68,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (3082, 5890, '1992-07-03', null, null,  68016.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (2180, 5555, '1990-04-18', null, null,  76961.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (4660, 5555, '1997-03-31', null, null,  36400.00,

               .25, .157, null );
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INSERT INTO DEMOEMPL.POSITION

       values (3767, 5555, '1995-01-11', null, null,  50440.50,

               .23, .125, null );

INSERT INTO DEMOEMPL.POSITION

       values (2448, 5555, '1991-09-01', null, null, 70720.00,

               .255, .157, null );

INSERT INTO DEMOEMPL.POSITION

       values (3704, 3333, '1994-04-10', null, null, 22880.00,

               null, .105, null );

INSERT INTO DEMOEMPL.POSITION

       values (4703, 2077, '1997-03-19', null, null, 24857.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (2246, 4700, '1993-09-28', null, null, 59488.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (5008, 4700, '1998-01-31', null, null, 47944.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (3769, 5890, '1994-08-31', null, null,  41600.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (4001, 5555, '1995-12-11', null, null, 36921.00,

               .23, .125, null );

INSERT INTO DEMOEMPL.POSITION

       values (4008, 3333, '1996-01-23', null, null, 24441.00,

               null, .99, null );

INSERT INTO DEMOEMPL.POSITION

       values (4962, 3333, '1997-10-04', null, null, 30680.00,

               null, .125, null );

INSERT INTO DEMOEMPL.POSITION

       values (2010, 5555, '1988-03-18', null, null, 76440.00,

               .275, .180, null );

INSERT INTO DEMOEMPL.POSITION

       values (3764, 5555, '1995-10-02', null, null, 54184.00,

               .26, .170, null );

INSERT INTO DEMOEMPL.POSITION

       values (5090, 5555, '1998-07-12', null, null, 48568.48,

               .205, .135, null );

INSERT INTO DEMOEMPL.POSITION

       values (4027, 3333, '1996-04-01', null, null, 28081.40,

               null, .120, null );

INSERT INTO DEMOEMPL.POSITION

       values (3991, 5555, '1995-06-06', null, null, 42016.00,

               .235, .125, null );

INSERT INTO DEMOEMPL.POSITION

       values (1765, 4700, '1992-06-10', null, null, 47009.34,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (2106, 2077, '1989-05-01', null, null, 23920.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (2096, 4666, '1994-10-10', null, null, 85280.00,
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               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (2437, 4560, '1991-08-06', null, 14.55, null,

               null, null, 21.83 );

INSERT INTO DEMOEMPL.POSITION

       values (2598, 2053, '1992-01-03', null, 10.50, null,

               null, null, 15.00 );

INSERT INTO DEMOEMPL.POSITION

       values (3433, 4560, '1993-11-01', null, 19.15, null,

               null, null, 28.00 );

INSERT INTO DEMOEMPL.POSITION

       values (3778, 2053, '1994-09-07', null, 9.98,  null,

               null, null, 14.00 );

INSERT INTO DEMOEMPL.POSITION

       values (1034, 4560, '1984-02-01', null, 20.93, null,

               null, null, 29.50 );

INSERT INTO DEMOEMPL.POSITION

       values (2424, 4560, '1991-07-24', null, 13.60, null,

               null, null, 19.40 );

INSERT INTO DEMOEMPL.POSITION

       values (2004, 4700, '1993-11-19', null, null, 59280.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (4456, 4560, '1997-01-04', null, 14.58, null,

               null, null, 19.87 );

INSERT INTO DEMOEMPL.POSITION

       values (3288, 4560, '1993-01-29', null, 16.40, null,

               null, null, 23.60 );

INSERT INTO DEMOEMPL.POSITION

       values (3341, 5890, '1993-07-02', null, null, 48465.80,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (2209, 5890, '1990-06-17', null, null, 66144.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (3294, 4700, '1993-02-19', null, null, 53665.56,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (3338, 2077, '1993-07-02', null, null, 22048.84,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (2174, 4123, '1989-09-30', null, null, 49921.76,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (3118, 4130, '1992-11-18', null, null, 45241.94,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (3222, 6004, '1993-01-07', null, null,  110448.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (4321, 5110, '1996-08-04', null, null, 56977.80,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION
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       values (2461, 4012, '1991-09-09', null, null,  43784.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (3841, 4012, '1994-10-25', null, null, 33800.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (4002, 4012, '1995-12-11', null, null, 28601.80,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (1003, 9001, '1984-02-01', null, null, 146432.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (5103, 2051, '1999-10-11', null, 7.13, null,

               null, null, 11.70 );

INSERT INTO DEMOEMPL.POSITION

       values (2466, 6011, '1991-10-29', null, null,  94953.52,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (3449, 4023, '1993-12-07', null, null, 74776.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (2781, 4025, '1992-04-12', null, null, 43888.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (2894, 6021, '1992-05-11', null, null, 111593.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (3411, 4734, '1995-04-02', null, null, 53665.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (4358, 4734, '1996-09-13', null, null, 57824.50,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       VALUES (3764, 3333, '1994-08-25', '1995-10-01', NULL, 28912.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (3991, 3333, '1994-11-12', '1995-06-05', null, 27976.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (2246, 2077, '1990-12-07', '1993-09-27', null, 29536.00,

               null, null, null );

INSERT INTO DEMOEMPL.POSITION

       values (2096, 4560, '1989-01-26', '1994-10-09', 17.90, null,

               null, null, 28.85 );

INSERT INTO DEMOEMPL.POSITION

       values (3767, 3333, '1994-08-31', '1995-01-10', null, 2200.00,

              null, .105, null);

INSERT INTO DEMOEMPL.POSITION

       values (2180, 3333, '1997-10-27', '1990-04-17', null, 19000.10,

              null, .09, null);

INSERT INTO DEMOEMPL.POSITION

       values (4660, 3333, '1997-01-20', '1997-03-30', null, 24000.00,

              null, .11, null);
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INSERT INTO DEMOEMPL.POSITION

       values (1765, 2077, '1985-10-23', '1992-06-10', null, 18001.00,

              null, null, null);

INSERT INTO DEMOEMPL.POSITION

       values (2004, 2053, '1988-02-28', '1993-11-18', 9.50, null,

              null, null, 13.50);

INSERT INTO DEMOEMPL.POSITION

       values (3411, 4012, '1993-09-30', '1995-04-01', null, 44001.40,

              null, null, null);

INSERT INTO DEMOPROJ.EXPERTISE

       values (4773, 5309, '02', '1995-10-14' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (1234, 1000, '04', '1988-06-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3082, 5309, '04', '1994-06-03' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2180, 7000, '04', '1993-01-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (4660, 7000, '03', '1995-10-09' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3767, 7000, '04', '1994-09-20' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2448, 7000, '03', '1991-06-10' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3704, 7000, '01', '1993-08-21' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (4703, 4250, '03', '1996-11-20' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2246, 1000, '03', '1993-10-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2246, 6670, '04', '1990-03-29' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (5008, 6770, '04', '1998-01-31' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (4703, 5130, '03', '1998-03-30' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3769, 5309, '04', '1992-10-04' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (4001, 7000, '03', '1994-12-11' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (4008, 4420, '01', '1994-12-14' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (4962, 5130, '02', '1992-11-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2010, 7000, '03', '1988-02-18' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3764, 7000, '03', '1992-01-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (5090, 7000, '03', '1997-02-12' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (4027, 7000, '01', '1995-03-19' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3991, 7000, '03', '1995-01-01' );
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INSERT INTO DEMOPROJ.EXPERTISE

       values (1765, 6770, '04', '1985-10-23' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2106, 6770, '03', '1991-10-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2096, 3333, '02', '1995-03-03' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2096, 3065, '03', '1998-04-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2437, 3333, '04', '1995-03-15' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2437, 4444, '04', '1997-05-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2598, 6666, '03', '1997-07-25' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3433, 6650, '02', '1991-10-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3778, 5200, '03', '1998-01-21' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3778, 6666, '04', '1998-05-15' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (1034, 6470, '02', '1984-02-21' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2424, 6470, '03', '1989-04-18' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2004, 6770, '04', '1988-02-28' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (4456, 6670, '01', '1993-06-02' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (4456, 3065, '02', '1993-09-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3288, 6650, '02', '1993-06-12' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3288, 6670, '01', '1994-12-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3288, 3333, '04', '1993-12-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3341, 5309, '03', '1993-10-02' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2209, 5309, '04', '1992-08-12' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3294, 6770, '01', '1989-09-21' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3338, 6770, '03', '1994-12-11' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2174, 4430, '04', '1995-03-30' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3118, 5180, '03', '1995-07-23' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3222, 1000, '04', '1995-10-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3222, 4430, '04', '1996-12-01' );

INSERT INTO DEMOPROJ.EXPERTISE
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       values (4321, 4430, '04', '1997-03-24' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (4321, 1000, '03', '1998-06-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2461, 4370, '04', '1994-03-12' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2461, 4250, '04', '1997-03-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2461, 5180, '03', '1997-06-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3841, 4370, '03', '1995-10-10' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3841, 4410, '02', '1996-06-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (4002, 4370, '03', '1996-02-15' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (4002, 4410, '04', '1999-01-15' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (1003, 1000, '04', '1984-02-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (5103, 5200, '04', '1997-10-11' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2466, 1030, '04', '1991-10-29' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2466, 5200, '04', '1999-06-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2466, 4490, '03', '1999-12-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3449, 5200, '03', '1993-09-29' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2781, 5430, '01', '1995-09-27' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2781, 5420, '02', '1996-12-01' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2894, 1000, '04', '1995-11-12' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (2894, 5500, '04', '1996-12-15' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (3411, 5500, '04', '1997-01-30' );

INSERT INTO DEMOPROJ.EXPERTISE

       values (4358, 5500, '03', '1996-12-30' );

INSERT INTO DEMOPROJ.CONSULTANT

       values (9443, 'Diane', 'Jones', 2466, 5200, 'D880',

               '183 Hawthorne Ln', 'Medford', 'MA', '02432',

               '5084475583', '1957-01-23', '1999-08-08', 089393334,

               50.00 );

INSERT INTO DEMOPROJ.CONSULTANT

       values (9439, 'Charles', 'Miller', 2466, 4900, 'D880',

               '85 St. James St', 'Brookline', 'MA', '02066',

               '6174800873', '1963-09-12', '1999-02-18', 085763854,

               47.00 );

INSERT INTO DEMOPROJ.CONSULTANT

       values (9388, 'Linda', 'Candido', 2466, 5200, 'D880',
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               '54 Church St', 'Newton', 'MA', '02456',

               '6179943082', '1959-08-30', '1997-12-21', 033006132,

               76.00 );

INSERT INTO DEMOPROJ.CONSULTANT

       values (9000, 'James', 'Legato', 1003, 6000, null,

               '85 North Rd', 'Newton', 'MA', '02456',

               '6179964874', '1970-05-20', '1994-03-20', 095578460,

              148.00 );

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 4773, 68, 68, 8.00, 5.00, 0   ,0

                , '2000-10-15', .05, null,

                NULL, NULL, 900.00,0 ,0,

                'COLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 3082, 68, 52, 8, 8, 0   ,0

                , '2000-10-20', .055, null,

                '401K', .08, 1400.00,0 ,0,

                'JRCOLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 2180, 92.50, 0, 8.00, 4.00, 0   ,0

                , '2000-10-30', .06, null,

                'STOCK', .05, 2100.00, 16,   0 ,

                'COLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 4660, 68, 56, 8.00, 0, .07,

                3095, '2000-01-13', .06, null,

                '401K', .05, 850.68,0,0,

                'HSDIP', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 3767, 68, 68, 8.00, 0, .07,

                2250, '2000-09-22', .045, null,

                '401K', .05, 1350.50, 16, 16,

                'JRCOLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 2448, 68, 20.50, 8.00, 3, .075,

                6600, '2000-07-13', .05, null,

                'BONDS', .08, 2100.00, 0,0,

                'COLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 3704, 68, 48, 8.00, 8.00, .05,

                3470, '2000-04-30', .045, null,

                'BONDS', .04, 1800.00, 8, 8,

                'JRCOLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 4703, 46.75, 16, 8.00, 14.5, .05,

                3010, '2000-03-10', .08, null,

                NULL, NULL, 1107.50,0,0,

                'HSDIP', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 2246, 92.50, 72, 8.00, 5, .05,

                4500, '2000-12-15', .08, '1993-09-27',

                null, null, 2300.00, 24.5, 16.00,

                'HSDIP', null, null);
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INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 5008, 46.5, 40, 8.00, 0, .10,

                2000, '2000-01-29', .06, null,

                '401K', .05, 307.50,0,0,

                'COLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 3769, 68, 0, 8.00, 6.00, .10,

                6600, '2000-10-01', .04, null,

                '401K', .03, 1356.70,0,0,

                'HSDIP', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 4001, 68, 40, 8.00, 2.5, 0,0

                , '2000-12-20', .04, null,

                NULL, NULL, 1756.50,0,0,

                'HSDIP', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 4008, 68, 0, 8.00, 3.5,0,0

                , '2000-01-14', .05, null,

                '401K', .05, 1750.00,0,0,

                'COLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 4962, 68, 16, 8.00, 7.5, 0,0

                , '2000-10-04', .06, null,

                '401K', .06, 1307.80, 8.5, 8.5,

                'COLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 2010, 92.75, 16.00, 8.00, 2.5,0,0

                , '2000-03-18', .05, null,

                'STOCK', .05, 2450.50, 0,0,

                'COLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 3764, 68, 80, 8.00, 5.00, .08,

                3060, '2000-06-11', .065, '1991-05-10',

                'STOCK', .06, 1406.90, 32.5, 16.0,

                'COLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 5090, 46, 0, 8.00, 0,0,0

                , '2000-07-14', .04, null,

                NULL, NULL, 0,0,0,

                'JRCOLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 4027, 68, 40, 8.00, 4.00, .08,

                3000, '2000-07-19', .035, null,

                '401K', .04, 1750.00,0,0,

                'COLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 3991, 68, 68, 8.00, 3.00, .08,

                4500, '2000-11-12', .055, '1995-06-05',

                '401K', .06, 1354.60, 8.0, 0,

                'COLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 1765, 92.5, 32, 8.00, 0, .10,

                7600, '2000-10-23', .07, null,
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                '401K', .08, 2500.00, 32, 0,

                'COLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 2106, 92.5, 32, 8.00, 1.00, .08,

                5500, '2000-04-16', .06, '1999-08-17',

                'BONDS', .04, 2100.00, 0,0,

                'HSDIP', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 2096, 92.5, 80, 8.00, 5.00, .05,

                5300, '2000-02-28', .055,

                 '1998-10-09','STOCK', .05, 2300.00, 0,0,

                'HSDIP', NULL, NULL);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 2437, 68, 0, 8.00, 4.5, 0,0

                , '2000-08-16', .04, null,

                NULL, NULL, 2100.00, 0,0,

                'GED', 'MC655-690l', 90.55);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000,2598, 60, 8, 20.00, 8.5,  0  ,0

                , '2000-01-26', .035, null,

                NULL, NULL, 2300.00, 0,0,

                'HSDIP', 'HP302-7409', 50.50);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 3433, 68, 40, 8.00, 4.00,0,0

                , '2000-10-23', .05, null,

                NULL, NULL, 1456.70,0,0,

                'JRCOLL', 'MC655-7487', 90.55);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 3778, 68, 40, 8.00, 4,0,0

                , '2000-09-24', .06, null,

                NULL, NULL, 1350.50,0,0,

                'HSDIP', 'HP302-7487', 50.50);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 1034, 92.5, 72, 8.00, 2.5, .10,

                5540, '2000-01-24', .05, null,

                'BONDS', .06, 2900.00, 0,0,

                'HSDIP', 'MC655-4490', 90.55);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 2424, 92.5, 48, 8.00, 3.5, .05,

                2460, '2000-07-19', .04, null,

                NULL, NULL, 2100.00, 0,0,

                'HSDIP', 'MC655-5571', 90.55);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 2004, 92.5, 40, 8.00, 0, .05,

                2300, '2000-02-28', .03, null,

                '401K', .04, 2450.50,0,0,

                'JRCOLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 4456, 68, 40, 8.00, 7.00,0,0

                , '2000-01-05', .03, null,

                NULL, NULL, 906.50,0,0,

                'HSDIP', 'MC655-6680', 90.55);

INSERT INTO DEMOEMPL.BENEFITS
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        VALUES (2000, 3288, 68, 56, 8.00, 2.00,0,0

                , '2000-01-05', .04, null,

                NULL, NULL, 1500.00, 0,0,

                'HSDIP', 'MC655-4402', 90.55);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 3341, 68, 32.5, 8.00, 3.00,0,0

                , '2000-10-05', .045, null,

                '401K', .07, 1500.00, 0,0,

                'COLL', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 2209, 92.50, 32, 8.00, 5.5,0,0

                , '2000-06-14', .06, null,

                '401K', .06, 2300.00, 16.00, 16.00,

                'COLL', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 3294, 68, 16, 8.00, 3.00,0,0

                , '2000-02-28', .055, null,

                '401K', .03, 1500.00, 0,0,

                'COLL', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 3338, 68, 0, 8.00, 1.5,0,0

                , '2000-07-02', .05, null,

                NULL, NULL, 1450.50,0,0,

                'HSDIP', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 2174, 92, 48, 8.00, 9.00,0,0

                , '2000-09-27', .06, null,

                '401K', .04, 2100.00, 0,0,

                'JRCOLL', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 3118, 68, 8, 8.00, 7.00, .05,

                2010, '2000-11-24', .045, null,

                'BONDS', .08, 1500.00, 8.5, 8.00,

                'COLL', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 3222, 68, 0, 8.00, 2.5, .05,

                2240, '2000-01-02', .07, '1999-06-08',

                '401K', .09, 1350.50, 32, 8,

                'MAS', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 4321, 68, 48, 8.00, 3.00, .05,

                1991, '2000-08-02', .05, null,

                NULL, NULL, 1200.00, 0,0,

                'JRCOLL', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 2461, 68, 40, 8.00, 1.5,0,0

                , '2000-09-13', .04, null,

                NULL, NULL, 2100.00,0 ,0,

                'HSDIP', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 3841, 68, 0, 8.00, 2.00,0,0

                , '2000-10-10', .06, null,

                NULL, NULL, 1300.00, 0,0,
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                'JRCOLL', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 4002, 68, 40, 8.00, 4.5,0,0

                , '2000-12-15', .045, null,

                NULL, NULL, 1750.50,0,0,

                'HSDIP', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 1003, 92, 0, 8.00, 0, .10,

                12340, null, .05, null,

                '401K', .10, NULL,0,0,

                'MAS', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 5103, 46, 0, 8, 0, .05,

                530, '2000-10-11', .05, null,

                NULL, NULL, NULL,0,0,

                'HSDIP', 'HP302-8403', 50.50);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 2466, 92.5, 40, 8.00, 3.5, .05,

                3400, '2000-10-30', .055, null,

                '401K', .05, 2100.00, 16, 16,

                'COLL', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 3449, 68, 56, 8.00, 10.5, .07,

                3700, '2000-12-02', .045, null,

                '401K', .03, 1453.70,0,0,

                'COLL', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 2781, 68, 60, 8.00, 7.00,0,0

                , '2000-04-25', .05, null,

                '401K', .03, 2105.90,0,0,

                'COLL', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 2894, 68, 0, 8.00, 2.5,0,0

                , '2000-05-04', .055, null,

                'STOCK', .08, 2155.30, 16.5, 8,

                'MAS', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (2000, 3411, 68, 68, 8, 8,0,0

                , '2000-09-30', .05, NULL,

                '401K', .03, 1400.00, 0,0,

                'JRCOLL', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 4358, 68, 0, 8.00, 6.5, .07,

                1430, '2000-09-27', .055, null,

                NULL, NULL, 950.50,0,0,

                'HSDIP', null, null );

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 4773, 80, 80, 15, 1, 0   ,0, '1999-07-02',

                 .04, NULL, NULL, NULL, 600.00, 0,0,  'COLL',

                 null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 4773, 80, 48, 10, 10, 0   ,0, '1998-07-05',

                .03, NULL, NULL, NULL, 500.00, 0,0,  'COLL',
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                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 4773, 24, 24, 4.5, 0, 0   , 0   , NULL, NULL,

                NULL, NULL, NULL, NULL,0,0,         'COLL', NULL,

                null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 3082, 120, 120, 15, 8, 0   ,0, '1999-10-12',

         .05, NULL, NULL, NULL, 1100.00, 0,0,  'JRCOLL', NULL,

               null);

INSERT INTO DEMOEMPL.BENEFITS

      VALUES (1998, 3082, 120, 120, 15, 4.5,  0  ,0,

       '1998-01-09',

           .05, NULL, NULL, NULL, 1000.00,0 ,0,  'JRCOLL', NULL,

               NULL);

INSERT INTO DEMOEMPL.BENEFITS

       VALUES (1997, 3082, 120, 120, 15, 2,   0 ,  0   , '1997-10-01',

                .05, NULL, NULL, NULL, 1000.00, 0,0,  'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 2180, 160, 160, 15, 6,   0 ,0, '1999-10-17',

                .05, NULL, 'STOCK', .05, 2000.00, 0,0,  'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

      VALUES (1998, 2180, 120, 120, 15, 2.5,  0  ,0, '1998-10-25',

                .055, NULL, 'STOCK', .05, 1900.00, 0,0,  'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 2180, 120, 120, 15, 7,   0 ,0, '1997-10-02',

                .05, NULL, 'STOCK', .05, 2000.00, 0,0,  'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 4660, 80, 80, 15, 10, .05, 2060, '1999-01-15',

               .055, NULL, '401K', .05, 750.60,   0 ,0    , 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 4660, 80, 80, 10, 5,  0  ,0, '1998-01-30',

        .04, NULL, '401K', .05, 500.00,0 ,0,  'HSDIP', NULL,

                null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 4660, 48, 48, 8, 2.5, 0   , 0   , NULL, NULL,

                NULL, '401K', .04, 400.00, 0,0,  'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 3767, 120, 120, 15, 0, .07, 2400, '1999-08-17',

               .05, NULL, '401K', .05, 1000.00, 0,0,  'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1998, 3767, 120, 120, 15, 0, .07, 2200, '1998-08-10',

                .05, NULL, '401K', .05, 1000.00, 0,0,

                'JRCOLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1997, 3767, 120, 120, 15, 0, .07, 2000, '1997-08-01',

               .05, NULL, '401K', .05, 1350.00,0,0, 'JRCOLL',
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                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 2448, 120, 120, 15, 8,0 ,0, '1999-09-18',

                .04, NULL, 'BONDS', .08, 1700.00,0 ,0,  'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 2448, 120, 120, 15, 15, 0,0, '1998-09-15',

                .035, NULL, 'BONDS', .08, 1500.00,0,0 ,  'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 2448, 120, 120, 15, 5, 0,0, '1997-08-30',

                .03, NULL, 'BONDS', .08, 1500.00,0 ,0,  'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 3704, 120, 120, 15, 15, .04, 2800, '1999-04-24',

              .045, NULL, 'BONDS', .04, 1700.00, 0,0,  'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1998, 3704, 120, 120, 15, 15, .03, 2200, '1998-04-30',

               .04, NULL, 'BONDS', .04, 1500.00, 0,0,  'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 3704, 120, 120, 15, 15, 0,0, '1997-04-20',

                .035, null, null, null, 1300.00, 12, 12, 'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 4703, 80, 80, 15, 1, .04, 2300, '1999-03-10',

                .065, NULL, NULL, NULL, 950.00,0,0, 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

       values (1998, 4703, 80, 80, 10,  2.5, .04, 2010, '1998-03-30',

                .05, NULL, NULL, NULL, 800.00,0 ,0,  'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 4703, 36, 36, 6, 0, 0   , 0   , NULL, NULL,

                NULL, NULL, NULL, NULL,0,0, 'HSDIP', NULL,

                null);

INSERT INTO DEMOEMPL.BENEFITS

     values (1999, 2246, 160, 160, 15, 3, .04, 3500, '1999-12-06',

           .07, '1993-09-27', NULL, NULL, 2100.00,0 ,0,  'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 2246, 120, 120, 15, 3,0 ,0, '1998-12-01',

          .065, '1993-09-27', NULL, NULL, 1700.00, 0,0,  'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 2246, 120, 120, 15, 5,0 ,0, '1997-12-20',

        .06, '1993-09-27', NULL, NULL, 1600.00, 0,0,  'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 5008, 80, 80, 10, 6, .10, 1700, '1999-02-07',

                .04, NULL, NULL, NULL, 200.00, 0,0,  'COLL',

                null, null);
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INSERT INTO DEMOEMPL.BENEFITS

        values (1998, 5008, 48, 48, 8, 7, .10, 1500, null, null,

                NULL, '401K', .05, NULL,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

      VALUES (1999, 3769, 120, 120, 15, 14,0 ,0, '1999-09-17',

                .04, NULL, '401K', .03, 1200.00,0 ,0,  'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

     VALUES (1998, 3769, 120, 120, 15, 8.5,0 ,0, '1998-09-01',

                .04, NULL, '401K', .04, 1100.00,0 ,0,  'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

       VALUES (1997, 3769, 120, 120, 15, 3, 0,0, '1997-09-06',

                .04, NULL, '401K', .04, 1000.00,0 ,0,  'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 4001, 120, 120, 15, 3,0 ,0, '1999-12-01',

                .045, NULL, NULL, NULL, 1500.00,0 ,0,  'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 4001, 80, 80, 15, 8,0 ,0, '1998-12-18',

                .04, NULL, NULL, NULL, 1200.00,0 ,0,  'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 4001, 80, 80, 15, 3, 0,0, '1997-12-10',

                .04, NULL, NULL, NULL, 1000.00, 0,0,  'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

       VALUES (1999, 4008, 120, 120, 15, 2, 0,0, '1999-01-15',

                 .04, NULL, '401K', .05, 1500.00,0 ,0,  'COLL',

                 null, null);

INSERT INTO DEMOEMPL.BENEFITS

         VALUES (1998, 4008, 80, 80, 15, 1, 0,0, '1998-01-31',

               .035, NULL, '401K', .05, 1350.00,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 4008, 80, 72, 15, 0, 0,0, '1997-01-30',

                .035, NULL, NULL, NULL, 1100.00,0 ,0,  'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 4962, 80, 80, 15, 4.5,0 ,0, '1999-10-10',

                .06, NULL, '401K', .05, 1150.50,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 4962, 80, 80, 10, 1,0 ,0, '1998-10-16',

                .05, null, '401K', .05, 1000.00, 2, 2, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1997, 4962, 12, 0, 2, 0, .05, 3000, null, null,

                NULL, NULL, NULL, NULL,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS
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        VALUES (1999, 2010, 160, 160, 15, 4,0 ,0, '1999-03-01',

                .055, NULL, 'STOCK', .05, 2100.00,0 ,0,  'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

      VALUES (1998, 2010, 160, 152.5, 15, 3, 0,0, '1998-03-30',

                .05, NULL, 'STOCK', .05, 2000.00,0 ,0,  'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 2010, 160, 160, 15, 3,0 ,0, '1997-03-10',

                .05, null, 'BONDS', .05, 1600.00, 2, 2, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 3764, 120, 120, 15, 2, 0,0, '1999-08-01',

                .055, '1991-05-10', 'STOCK', .06, 1500.00,0 ,0,

                'COLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 3764, 120, 120, 15, 3, 0,0, '1998-08-30',

             .05, '1991-05-10', 'STOCK', .05, 1200.00, 14, 14,

              'COLL',   NULL,NULL);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 3764, 120, 120, 15, 5, 0,0, '1997-08-17',

    .045, '1991-05-10', 'STOCK', .05, 1000.00,0 ,0,  'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 5090, 80, 80, 15, 2,0 ,0, '1999-07-30',

                .035, NULL, NULL, NULL, 800.00,0 ,0,  'JRCOLL',

                NULL,NULL);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 5090, 24, 24, 4, 2,  0  , 0   , NULL, NULL,

                NULL, NULL, NULL, NULL,0,0, 'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 4027, 120, 120, 15, 8,0 ,0, '1999-03-15',

                .03, null, null, null, 1500.00, 16, 16, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 4027, 120, 120, 15, 0, 0,0, '1998-04-30',

                .03, NULL, NULL, NULL, 1200.00, 0,0,  'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 4027, 80, 80, 10, 2.5,0 ,0, '1997-04-01',

                .03, NULL, NULL, NULL, 1000.00, 0,0,  'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 3991, 120, 120, 15, 8, .08, 4000, '1999-12-04',

       .05, '1995-06-05', '401K', .05, 1300.00, 0,0,  'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

      VALUES (1998, 3991, 120, 116, 15, 2,   0 , 0   , '1998-11-28',

             .045, '1995-06-05', '401K', .05, 1100.00, 8, 8, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS
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        VALUES (1997, 3991, 120, 120, 15, 8, 0,0, '1997-11-30',

          .045, '1995-06-05', NULL, NULL, 1000.00,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 1765, 160, 160, 15, 0, .10, 7000, '1999-11-15',

                .07, null, '401K', .08, 2500.50, 36, 0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1998, 1765, 160, 160, 15, 0, .10, 6500, '1998-11-01',

      .07, null, '401K', .08, 2500.00, 88, 0, 'COLL', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1997, 1765, 160, 160, 15, 0, .10, 6000, '1997-10-30',

                .065, null, '401K', .07, 2400.00, 72, 0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

       values (1999, 2106, 160, 160, 15, 9.5, .07, 4500, '1999-05-01',

                .055, '1999-08-17', 'BONDS', .04, 1800.00, 0   , 0   ,

                 'HSDIP', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 2106, 160, 160, 15, 3,0 ,0, '1998-05-15',

                .05, null, 'BONDS', .05, 1800.00, 8, 8, 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 2106, 120, 120, 15, 8, 0,0, '1997-04-30',

                .03, NULL, NULL, NULL, 1700.00, 0,0 ,

                'HSDIP', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 2096, 160, 128, 15, 3, .04, 4500, '1999-02-18',

                .05, '1998-10-09', 'STOCK', .05, 2000.00, 0,0 ,

                'HSDIP', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 2096, 160, 160, 15, 3,0 ,0, '1998-02-01',

                .05, '1998-10-09', 'STOCK', .05, 2500.00,0 ,0 ,

                'HSDIP', null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 2096, 120, 104, 15, 3,0 ,0, '1997-02-15',

                .06, NULL, NULL, NULL, 1700.00, 0,0 , 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

      VALUES (1999, 2437, 120, 16, 15, 11.5,0 ,0, '1999-08-01',

               .035, NULL, NULL, NULL, 1800.00, 0,0 , 'GED',

                'MC655-6901', 84.05);

INSERT INTO DEMOEMPL.BENEFITS

      VALUES (1998, 2437, 120, 120, 15, 6.5,0 ,0, '1998-08-30',

                .03, NULL, NULL, NULL, 1200.00, 0,0 , 'GED',

                'MC655-6901', 79.62);

INSERT INTO DEMOEMPL.BENEFITS

      VALUES (1997, 2437, 120, 120, 15, 15, 0,0, '1997-08-16',

                .03, NULL, '401K', .05, 1100.00,0 ,0 , 'GED',

                'MC655-6901', 70.00);

INSERT INTO DEMOEMPL.BENEFITS

     VALUES (1999, 2598, 120, 120, 15, 15, 0,0, '1999-01-30',

                .035, NULL, NULL, NULL, 2150.50, 0,0 , 'HSDIP',
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                'HP302-7409', 54.86);

INSERT INTO DEMOEMPL.BENEFITS

      VALUES (1998, 2598, 120, 120, 15, 14, 0,0, '1998-01-15',

                .03, NULL, NULL, NULL, 1800.00,0 ,0 , 'HSDIP',

                'HP302-7409', 50.00);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 2598, 120, 120, 15, 6, 0,0, '1997-02-01',

                .03, NULL, NULL, NULL, 1700.00, 0,0 , 'HSDIP',

                'HP302-7409', 45.75);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 3433, 120, 120, 15, 8,0 ,0, '1999-10-17',

                .05, NULL, NULL, NULL, 1400.00, 0, 0, 'JRCOLL',

                'MC655-7487', 84.05);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 3433, 120, 120, 15, 4, 0,0, '1998-10-30',

                .05, NULL, NULL, NULL, 1300.00, 0   ,0   , 'JRCOLL',

                'MC655-7487', 79.62);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 3433, 120, 120, 15, 4,0 ,0, '1997-10-15',

                .055, NULL, NULL, NULL, 1200.00,0 ,0 , 'JRCOLL',

                'MC655-7487', 70.00);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 3778, 120, 120, 15, 0,0 ,0, '1999-09-01',

                .055, NULL, NULL, NULL, 1240.50,0 ,0 , 'HSDIP',

                'HP302-7487', 54.86);

INSERT INTO DEMOEMPL.BENEFITS

       VALUES (1998, 3778, 120, 120, 15, 14,0 ,0, '1998-09-26',

                .05, NULL, NULL, NULL, 1100.00, 0,0 , 'HSDIP',

                'HP302-7487', 50.00);

INSERT INTO DEMOEMPL.BENEFITS

      VALUES (1997, 3778, 120, 120, 15, 10, 0,0, '1997-09-18',

                .05, NULL, NULL, NULL, 1000.00,0 ,0 , 'HSDIP',

                'HP302-7487', 45.75);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 1034, 160, 112, 15, 6, .10, 5000, '1999-02-01',

                .05, NULL, 'BONDS', .06, 2850.60, 0, 0, 'HSDIP',

                'MC655-4490', 84.05);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 1034, 160, 112, 15, 15, 0,0, '1998-02-17',

                .05, NULL, 'BONDS', .06, 2720.80,0 ,0 , 'HSDIP',

                'MC655-4490',79.62);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 1034, 160, 48, 15, 8.5, 0,0, '1997-02-15',

                .05, NULL, NULL, NULL, 2500.00, 0,0 , 'HSDIP',

                'MC655-4490', 70.00);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 2424, 120, 120, 15, 15,0 ,0, '1999-06-25',

               .04, NULL, NULL, NULL, 1900.00, 0,0 , 'HSDIP',

               'MC655-5571', 84.05);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 2424, 120, 120, 15, 7, 0,0, '1998-07-01',

                .035, NULL, NULL, NULL, 1700.00,0 ,0 , 'HSDIP',

                'MC655-5571', 79.62);
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INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 2424, 120, 120, 15, 3,0 ,0, '1997-07-17',

                .035, NULL, NULL, NULL, 1500.00,0 ,0 , 'HSDIP',

                'MC655-5571', 70.00);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 2004, 160, 160, 15, 8, .04, 1550, '1999-02-17',

               .03, NULL, '401K', .04, 1850.00,   0 , 0   , 'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

       VALUES (1998, 2004, 160, 160, 15, 2, 0,0, '1998-02-01',

              .035, NULL, '401K', .04, 1700.00,0 ,0 , 'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

     VALUES (1997, 2004, 160, 160, 15, 3.5, 0,0, '1997-02-15',

                .03, NULL, NULL, NULL, 1600.00,0 ,0 , 'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 4456, 80, 80, 15, 3, 0,0, '1999-02-05',

                .03, NULL, NULL, NULL, 650.00,0 ,0 , 'HSDIP',

                'MC655-6680', 84.05);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 4456, 80, 80, 10, 0, 0,0, '1998-02-17',

                .02, NULL, NULL, NULL, 700.00,0 ,0 , 'HSDIP',

                'MC655-6680', 79.62);

INSERT INTO DEMOEMPL.BENEFITS

        values (1997, 4456, 48, 48, 8, 1, 0   , 0   , null, null,

                NULL, NULL, NULL, NULL, 0,0 , 'HSDIP',

                'MC655-6680', 70.00);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 3288, 120, 120, 15, 9,0 ,0, '1999-02-01',

                .035, NULL, NULL, NULL, 1380.00,0 ,0 , 'HSDIP',

                'MC655-4402', 84.05);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 3288, 120, 120, 15, 8,0 ,0, '1998-02-03',

                .035, NULL, NULL, NULL, 1250.00,0 ,0 , 'HSDIP',

                'MC655-4402', 79.62);

INSERT INTO DEMOEMPL.BENEFITS

       VALUES (1997, 3288, 120, 120, 15, 11,0 ,0, '1997-01-28',

                .03, NULL, NULL, NULL, 1000.00, 0,0 , 'HSDIP',

                'MC655-4402', 70.00);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 3341, 120, 120, 15, 9,0 ,0, '1999-07-25',

                .05, NULL, '401K', .06, 1350.00,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 3341, 120, 116, 15, 8, 0,0, '1998-07-26',

                .06, null, '401K', .05, 1400.00, 16, 16, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

      VALUES (1997, 3341, 120, 120, 15, 6.5, 0,0, '1997-07-15',

                .04, NULL, NULL, NULL, 900.00, 0,0 , 'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS
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        VALUES (1999, 2209, 120, 120, 15, 6, 0,0, '1999-07-02',

                .05, NULL, '401K', .05, 1200.00,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 2209, 120, 120, 15, 7,0 ,0, '1998-06-17',

                .05, NULL, '401K', .05, 1200.00,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 2209, 120, 120, 15, 3, 0,0, '1997-06-28',

                .045, null, null, null, 1550.80, 8, 8, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

       VALUES (1999, 3294, 120, 120, 15, 10, 0,0, '1999-02-20',

                .05, NULL, '401K', .03, 1380.00,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

       VALUES (1998, 3294, 120, 120, 15, 13, 0,0, '1998-01-28',

                .05, NULL, '401K', .03, 1100.00,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 3294, 120, 120, 15, 3, 0,0, '1997-02-04',

                .05, NULL, '401K', .02, 1150.00,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 3338, 120, 120, 15, 0, 0,0, '1999-07-17',

                .05, NULL, NULL, NULL, 1200.00, 0,0 , 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 3338, 120, 120, 15, 1,0 ,0, '1998-07-19',

                .045, NULL, NULL, NULL, 1130.00,0 ,0 , 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 3338, 120, 120, 15, 2, 0,0, '1997-07-08',

                .05, NULL, NULL, NULL, 950.70, 0,0 , 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 2174, 160, 160, 15, 9, 0,0, '1999-09-26',

                .055, NULL, '401K', .04, 1900.00,0 ,0 , 'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 2174, 160, 160, 15, 11, 0,0, '1998-09-10',

                .05, NULL, '401K', .03, 1600.00, 0,0 , 'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 2174, 120, 120, 15, 8, 0,0, '1997-09-09',

                .06, NULL, NULL, NULL, 1120.90, 0,0 , 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 3118, 120, 120, 15, 3, .05, 2000, '1999-11-02',

                .04, NULL, 'BONDS', .08, 1350.60,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 3118, 120, 112, 15, 8, 0,0, '1998-11-16',
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                .04, NULL, 'BONDS', .07, 1200.00,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 3118, 120, 120, 15, 6,0 ,0, '1997-11-30',

                .04, NULL, 'STOCK', .06, 1100.00,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 3222, 120, 120, 15, 6, .04, 1780, '1999-01-16',

               .06, '1999-06-08', '401K', .06, 1200.00, 32, 16, 'MAS',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 3222, 120, 120, 15, 4,0 ,0, '1998-01-28',

               .06, null, '401K', .06, 1150.00, 48, 8.5, 'MAS',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 3222, 120, 120, 15, 7, 0,0, '1997-01-13',

                .05, null, '401K', .05, 980.00, 16, 16, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 4321, 120, 96, 15, 2, .05, 1720, '1999-08-24',

                .055, null, null, null, 1100.00, 16, 16, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 4321, 80, 80, 15, 4, 0,0, '1998-08-29',

                .05, NULL, NULL, NULL, 980.00,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 4321, 80, 80, 10, 4,0 ,0, '1997-08-08',

                .04, NULL, NULL, NULL, 850.00,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 2461, 120, 112, 15, 0, 0,0, '1999-09-18',

                .05, NULL, NULL, NULL, 1950.00, 0,0 , 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 2461, 120, 120, 15, 4, 0,0, '1998-09-01',

                .04, null, null, null, 1830.00, 48, 48, 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 2461, 120, 120, 15, 3, 0,0, '1997-09-18',

                .035, NULL, NULL, NULL, 1600.00,0 ,0 , 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 3841, 120, 120, 15, 1,0 ,0, '1999-10-05',

               .06, NULL, 'BONDS', .05, 1200.00,0 ,0 , 'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 3841, 120, 120, 15, 3,0 ,0, '1998-10-31',

                .05, NULL, 'BONDS', .05, 1020.00,0  ,0 , 'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 3841, 80, 80, 15, 2,0 ,0, '1997-10-11',

                .07, NULL, NULL, NULL, 980.00,0  ,0 , 'JRCOLL',
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                null, null);

INSERT INTO DEMOEMPL.BENEFITS

       VALUES (1999, 4002, 120, 120, 15, 3,0 ,0, '1999-12-01',

                .05, NULL, NULL, NULL, 1630.00,0 ,0 , 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 4002, 120, 120, 15, 6, 0,0, '1998-12-05',

                .04, NULL, NULL, NULL, 1400.00, 0,0 , 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 4002, 80, 80, 15, 5, 0,0, '1997-12-01',

                .04, NULL, NULL, NULL, 1380.00,0 ,0 , 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 1003, 160, 56, 15, 0, .10, 11500, null,

                .05, NULL, '401K', .10, NULL, 0,0 , 'MAS',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1998, 1003, 160, 80, 15, 0, .10, 10000, null,

                .05, NULL, '401K', .10, NULL, 0,0 , 'MAS',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1997, 1003, 160, 40, 15, 0, .10, 10000, null,

                .05, NULL, '401K', .10, NULL, 0, 0, 'MAS',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 5103, 12, 12, 2, 0, 0   , 0   , null, null,

                NULL, NULL, NULL, NULL, 0,0 , 'HSDIP',

                'HP302-8403', 54.86);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 2466, 120, 120, 15, 9, .05, 2650, '1999-10-26',

                .05, null, '401K', .03, 1800.00, 16, 16, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

      VALUES (1998, 2466, 120, 112, 15, 11, 0,0, '1998-10-18',

                .04, NULL, NULL, NULL, 1300.00,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

      VALUES (1997, 2466, 120, 120, 15, 10,0 ,0, '1997-10-10',

                .035, NULL, NULL, NULL, 980.00,0  ,0 , 'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 3449, 120, 120, 15, 8, 0,0, '1999-12-08',

                .04, NULL, NULL, NULL, 240.50,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 3449, 120, 104, 15, 8, 0,0, '1998-12-02',

                .05, NULL, NULL, NULL, 1100.00,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 3449, 120, 112, 15, 9,0 ,0, '1997-12-18',

                .03, NULL, NULL, NULL, 080.00,0,0, 'COLL',

                null, null);
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INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 2781, 120, 120, 15, 8, 0,0, '1999-04-11',

                .05, NULL, '401K', .03, 1700.00,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 2781, 120, 96, 15, 15, 0,0, '1998-04-26',

                .05, NULL, '401K', .03, 1450.80,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 2781, 120, 120, 15, 2,0 ,0, '1997-04-18',

                .05, NULL, NULL, NULL, 1100.00,0,0, 'COLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 2894, 120, 48, 15, 1,0 ,0, '1999-05-01',

                .05, null, 'STOCK', .08, 1920.00, 16, 0, 'MAS',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1998, 2894, 120, 40, 15, 0,0 ,0, '1998-05-18',

                .08, null, 'STOCK', .08, 1750.00, 32, 32, 'MAS',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1997, 2894, 120, 0, 15, 0, 0,0, '1997-05-11',

                .06, null, 'STOCK', .08, 1600.00, 16, 8, 'MAS',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        VALUES (1999, 3411, 120, 120, 15, 3, 0,0, '1999-10-10',

                .04, NULL, '401K', .03, 1350.00,0  ,0 , 'JRCOLL',

                null, null );

INSERT INTO DEMOEMPL.BENEFITS

       VALUES (1998, 3411, 120, 120, 15, 15, 0,0, '1998-09-10',

               .04, NULL, '401K', .03, 1250.00, 0 ,0 , 'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

      VALUES (1997, 3411, 120, 120, 15, 15,0 ,0, '1997-09-28',

                .03, NULL, NULL, NULL, 1100.00,0 ,0 , 'JRCOLL',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1999, 4358, 120, 112, 15, 2, .07, 1300, '1999-10-01',

                .055, NULL, NULL, NULL, 790.80, 0,0 , 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1998, 4358, 120, 80, 15, 0, .07, 1230, '1998-09-15',

                .055, NULL, NULL, NULL, 820.00, 0,0 , 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1997, 4358, 80, 80, 15, 14.5, .06, 980, '1997-09-26',

                .055, NULL, NULL, NULL, 700.00,0 ,0 , 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (2000, 1234, 92, 40, 8, 12, .05, 9800, '2000-04-18',

             .06, '1998-07-10', 'BONDS', .10, 1750.00, 72, 0, 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS
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        values (1999, 1234, 160, 16, 15, 0, .05, 8870, '1999-04-26',

            .07, '1998-07-10', 'BONDS', .08, 1600.00, 48, 0, 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1998, 1234, 160, 32, 15, 0, .05, 8440, '1998-04-10',

             .06, '1998-07-10', 'BONDS', .07, 1600.00, 56, 0, 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.BENEFITS

        values (1997, 1234, 160, 0, 15, 0, .05, 7690, '1997-04-01',

                .06, null, 'BONDS', .06, 1580.50, 48, 0, 'HSDIP',

                null, null);

INSERT INTO DEMOEMPL.INSURANCE_PLAN

      values ('PLI', 'Providential Life Insurance',

              '950 Gibraltar Ave', 'Lisbon', 'VA', '03097',

         '7033548300', 7815, null, 1000000, null, null, '1988-02-01');

INSERT INTO DEMOEMPL.INSURANCE_PLAN

      values ('HHM', 'Homeostasis Health Maintenance Program',

              '57 Goodwill Blvd', 'Bellingham', 'MA', '01988',

            '5083535600', 2867, 300, 100000, 30, NULL, '1992-01-03');

INSERT INTO DEMOEMPL.INSURANCE_PLAN

      values ('HGH', 'Holistic Group Health Association',

              '2 Technology Park', 'Winnetka', 'IL', '06060',

              '9413865700', 9471, NULL, 900000, 10, 5, '1992-01-08');

INSERT INTO DEMOEMPL.INSURANCE_PLAN

      values ('DAS', 'Dental Associates',

              '52 Dedham Pl', 'Medford', 'MA', '03032',

            '6174445362', 5598, 50, 15000, NULL, NULL, '1993-01-04');

INSERT INTO DEMOEMPL.COVERAGE values ('PLI', 2096, '1995-03-03',

 null, 1);

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 2096, '1995-03-03',

 null, 3);

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 2096, '1995-03-03',

 null, 3);

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 2437, '1995-03-15',

 null, 2);

INSERT INTO DEMOEMPL.COVERAGE values ('HGH', 2598, '1997-07-25',

 null, 1);

INSERT INTO DEMOEMPL.COVERAGE values ('HGH', 3433, '1993-12-31',

 null, 1);

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 3433, '1993-11-01',

 '1993-12-31', 1)  ;

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 3433, '1993-12-31',

 null, 1);

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 3778, '1998-01-21',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 3778, '1998-01-21',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 1034, '1992-06-01',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 1034, '1993-12-01',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 2424, '1993-07-24',
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 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('HGH', 4456, '1994-01-04',

 null, 1);

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 3288, '1993-06-12',

 null, 1);

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 3288, '1993-12-01',

 null, 1);

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 3341, '1993-10-02',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 3341, '1997-01-01',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('HGH', 2209, '1992-08-12',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 2209, '1993-12-01',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 3294, '1993-02-19',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 3338, '1994-12-11',

 null, 2);

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 2299, '1996-01-01',

 null, 1);

INSERT INTO DEMOEMPL.COVERAGE values ('PLI', 3199, '1995-10-20',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 3199, '1995-10-20',

 null, 2);

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 3199, '1995-10-20',

 null, 2);

INSERT INTO DEMOEMPL.COVERAGE values ('PLI', 4001, '1995-12-11',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('HGH', 4001, '1997-01-01',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('PLI', 4008, '1996-01-23',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 4008, '1996-01-23',

 null, 1);

INSERT INTO DEMOEMPL.COVERAGE values ('PLI', 4962, '1997-10-04',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 4962, '1997-12-01',

 null, 4);

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 3764, '1994-08-25',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 5090, '1998-07-12',

 null, 3);

INSERT INTO DEMOEMPL.COVERAGE values ('PLI', 4027, '1996-04-01',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 3991, '1994-11-12',

 '1995-12-31',5) ;

INSERT INTO DEMOEMPL.COVERAGE values ('HGH', 3991, '1996-01-01',

 null, 5);

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 3991, '1994-11-12',

 null, 5);

INSERT INTO DEMOEMPL.COVERAGE values ('HGH', 1765, '1992-06-01',

 null, 2);

 457



 Programming

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 1765, '1993-12-01',

 null, 2);

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 4773, '1995-10-14',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('PLI', 3767, '1994-09-20',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 3767, '1994-09-20',

 null, 2);

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 3767, '1995-01-01',

 null, 2);

INSERT INTO DEMOEMPL.COVERAGE values ('PLI', 2448, '1992-01-01',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 2448, '1993-12-01',

 null, 3);

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 3704, '1997-01-01',

 null, 3);

INSERT INTO DEMOEMPL.COVERAGE VALUES ('HGH', 4703, '1997-03-19',

 null, 1);

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 4703, '1997-03-19',

 null, 1);

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 2246, '1992-06-01',

 null, 2);

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 2246, '1998-01-01',

 null, 2);

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 5008, '1998-01-31',

 null, 2);

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 5008, '1998-01-31',

 null, 2);

INSERT INTO DEMOEMPL.COVERAGE values ('HHM', 1234, '1993-06-01',

 null, 5);

INSERT INTO DEMOEMPL.COVERAGE values ('HGH', 2174, '1995-03-30',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE values ('HGH', 3118, '1995-07-23',

 null, 1);

INSERT INTO DEMOEMPL.COVERAGE values ('DAS', 3222, '1995-10-01',

 null, 2);

INSERT INTO DEMOEMPL.COVERAGE VALUES ('PLI', 1003, '1988-02-01',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE VALUES ('HHM', 1003, '1992-06-01',

 null, 3);

INSERT INTO DEMOEMPL.COVERAGE VALUES ('DAS', 1003, '1993-12-01',

 null, 3);

INSERT INTO DEMOEMPL.COVERAGE VALUES ('PLI', 5103, '1999-10-11',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE VALUES ('HHM', 5103, '1999-10-11',

 null, 1);

INSERT INTO DEMOEMPL.COVERAGE VALUES ('DAS', 5103, '1999-10-11',

 null, 1);

INSERT INTO DEMOEMPL.COVERAGE VALUES ('PLI', 2781, '1995-09-27',

 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE VALUES ('DAS', 2781, '1998-01-01',

 null, 2);

INSERT INTO DEMOEMPL.COVERAGE VALUES ('PLI', 2894, '1995-11-12',
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 NULL, 0   );

INSERT INTO DEMOEMPL.COVERAGE VALUES ('HGH', 2894, '1995-11-12',

 null, 3);

INSERT INTO DEMOEMPL.COVERAGE VALUES ('DAS', 2894, '1995-11-12',

 null, 3);

INSERT INTO DEMOEMPL.COVERAGE VALUES ('HGH', 3411, '1997-01-30',

null, 3);

INSERT INTO DEMOEMPL.COVERAGE VALUES ('DAS', 3411, '1997-01-30',

null, 3);

INSERT INTO DEMOEMPL.COVERAGE VALUES ('HHM', 4358, '1996-09-13',

null, 1);

INSERT INTO DEMOEMPL.COVERAGE VALUES ('DAS', 4358, '1996-09-13',

null, 1);

INSERT INTO DEMOPROJ.ASSIGNMENT

        VALUES (2466, 'D880', '1999-11-01', NULL);

INSERT INTO DEMOPROJ.ASSIGNMENT

        values (2894, 'P634', '2000-02-15', null);

INSERT INTO DEMOPROJ.ASSIGNMENT

        values (3411, 'P634', '2000-03-01', null);

INSERT INTO DEMOPROJ.ASSIGNMENT

        VALUES (4358, 'C240', '1998-06-01', '1998-08-15') ;

UPDATE DEMOEMPL.DIVISION

      SET DIV_HEAD_ID =2180

      WHERE  DIV_CODE = 'D02';

UPDATE DEMOEMPL.DIVISION

      SET DIV_HEAD_ID =2010

      WHERE  DIV_CODE = 'D04';

UPDATE DEMOEMPL.DIVISION

      SET DIV_HEAD_ID =4321

      WHERE  DIV_CODE = 'D06';

UPDATE DEMOEMPL.DIVISION

      SET DIV_HEAD_ID =1003

      WHERE  DIV_CODE = 'D09';

UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =3082

      WHERE  DEPT_ID = 3510 ;

UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =2180

      WHERE  DEPT_ID = 2200 ;

UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =2246

      WHERE  DEPT_ID = 1100 ;

UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =3769

      WHERE  DEPT_ID = 3520 ;

UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =2010

      WHERE  DEPT_ID = 2210 ;

UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =1003

      WHERE  DEPT_ID = 4200 ;
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UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =1765

      WHERE  DEPT_ID = 1110 ;

UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =2004

      WHERE  DEPT_ID = 1120 ;

UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =2096

      WHERE  DEPT_ID = 4600 ;

UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =2209

      WHERE  DEPT_ID = 3530 ;

UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =2598

      WHERE  DEPT_ID = 5100 ;

UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =2461

      WHERE  DEPT_ID = 6200 ;

UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =2894

      WHERE  DEPT_ID = 5200 ;

UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =2466

      WHERE  DEPT_ID = 5000 ;

UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =2466

      WHERE  DEPT_ID = 4900 ;

UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =1003

      WHERE  DEPT_ID = 6000 ;

UPDATE DEMOEMPL.DEPARTMENT

      SET DEPT_HEAD_ID =3222

      WHERE  DEPT_ID = 4500 ;

COMMIT WORK RELEASE;

Precompiler Directives
Learn more about IDMS precompiler directives that are not associated with SQL statements and host variable
declarations.

Overriding DDLDML Area Ready Mode

Syntax

►─┬─────────────────────┬────────────────────────────────────────────────────►◄

  ├─ *RETRIEVAL ────────┤

  └─ *PROTECTED-UPDATE ─┘

Parameters
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*RETRIEVAL
Overrides the default ready mode for the DDLDML area of the dictionary by specifying that the area is to be
readied for retrieval only. This allows concurrent database transactions to access the area in shared retrieval,
shared update, protected retrieval, or protected update modes.

*PROTECTED-UPDATE
Overrides the default ready mode for the DDLDML area of the dictionary by specifying that the area is to be
readied for both retrieval and update. This allows concurrent database transactions to ready the area in shared
retrieval mode only. The protected update usage mode prevents concurrent update of the area.
The dictionary ready override statement is printed on the source listing but is not passed to the COBOL compiler.

No Logging of Program Activity Statistics

Syntax

►─┬────────────────────┬─────────────────────────────────────────────────────►◄

  └─ *NO-ACTIVITY-LOG ─┘

Parameters

 

*NO-ACTIVITY-LOG
Suppresses the logging of program activity statistics. The precompiler generates and logs the following program
activity statistics unless the *NO-ACTIVITY-LOG option is specified:

• Program name
• Language
• Date last compiled
• Number of lines
• Number of compilations
• Date created
• Schema name
• File statistics
• Database access statistics

Generating a Source Listing

Syntax

►─┬──────────────┬───────────────────────────────────────────────────────────►◄

  ├─ *DMLIST ────┤

  └─ *NODMLIST -─┘

Parameters
*DMLIST

Specifies that the source listing is to be generated for the statements that follow.
*DMLIST overrides a previous *NODMLIST directive and the NOLIST precompiler parameter.

*NODMLIST
Specifies that the source listing is not to be generated for the statements that follow.
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*NODMLIST overrides a previous *DMLIST directive and the LIST precompiler parameter.

Usage

Column Position

Precompiler directives must be coded beginning in column 7.

Default Ready Mode

The default ready for the DDLDML area mode is shared update. Shared update readies the area for both retrieval and
update and allows concurrent database transactions to ready the DDLDML area in shared update or shared retrieval.

Program Activity Statistics

Program activity statistics will not be logged if the DDLDML area is readied for retrieval only.

Using IDMS Extractor
This section provides the information that you need to significantly speed up the testing and maintenance phases
of applications development by using IDMS Extractor. In addition, the many features that IDMS Extractor offers are
documented.

IDMS Extractor is an application development tool that significantly speeds up the testing and maintenance phases of
applications development by reducing or eliminating the need to develop special test database load programs.

To use IDMS Extractor, three basic steps are necessary:

1. Choose an appropriate IDMS database as input (that is, the source database).
2. Use the Selection Criteria Specification Component of IDMS Extractor to describe the records of the source database

that you want extracted from the source database and loaded to the target database.
3. Tell IDMS Extractor to extract the selected records from the source database and load them to the target database.

The source database remains unchanged.

IDMS Extractor Components
IDMS Extractor consists of several components, some of which execute in an online environment, and others in a batch
environment.

Online Components
The IDMS Extractor online components are described below. They include:

• Selection Criteria Specification Component
• Specification Utilities Component
• JCL Editor Component
• JCL Utilities Component
• JCL Submission Component
• User Profile Component
• Online Documentation Component

The Selection Criteria Specification Component

The Selection Criteria Specification Component manages your library of selection criteria specifications. Use this
component to:
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• Describe the existing source database that is used as the basis for generating the target database
• Describe the paths to use when selecting the records from the source database
• Describe the selection criteria to be used when following these paths
• Save your specifications under a specification name of your choice.

The Selection Criteria Specification Component allows you to specify criteria for selection in these ways:

• Select particular areas/records/fields/sets
• Limit the selection of a record type to a specific FROM/TO page range
• Select a record by field value(s), including by CALC key and integrated index SORT key values
• Select a record by direct DBKEY
• Select a group of records within a specified page range, beginning with the first record occurrence within the range
• Select a group of records within a specified page range beginning with the nth occurrence within the range
• Skip a specified number of records before selecting the next record occurrence
• Specify the number of levels to be extracted in a recursive bill-of-materials structure
• Specify whether you want to extract all owners of extracted recursive records
• Limit the total number of records selected by record type
• Limit the number of records selected in each set occurrence

The Specification Utilities Component

Use the Specification Utilities Component to copy, delete, print, and rename your Selection Criteria Specifications.

The JCL Editor Component

Use the JCL Editor Component to create and modify the JCL used to run the Batch Components of IDMS Extractor. It
contains sample JCL members that you can quickly modify online to suit the needs of your environment.

The JCL Utilities Component

Use the JCL Utilities Component to copy, delete, print, and rename JCL members.

The JCL Submission Component

Use the JCL Submission Component to submit JCL online to the internal reader for executing the batch extract and batch
load components of IDMS Extractor.

The User Profile Component

Use the User Profile Component to tailor PF keys to suit your needs. Use the KEYS command to access the User Profile
Component and change your PF key settings. The PF key assignments that you make are saved, and are in effect for
every session of IDMS Extractor until you change them again.

The Online Documentation Component

The Online Documentation Component gives you information about the IDMS Extractor screens, commands, the Transfer
Facility, available PF keys, and IDMS Extractor message text.

 463



 Programming

The Online Documentation Print Utility provided with IDMS Extractor allows you to print the information included in the
Online Documentation Component. The sample JCL library member GSIPRINT contains the JCL to execute the Online
Documentation Print Utility.

The printed version of the online documentation is presented one screen per page and includes page reference indexes
for screen options. Characters highlighted in the online documentation appear bolded in the printed version.

For more information about the Online Documentation Print Utility, see the section “Operations.”

Batch Components
The IDMS Extractor Batch Components are described below. They include:

• Database Extract Component
• Database Load Component
• Specification Print Utility
• JCL Member Print Utility

The Database Extract Component

The Database Extract Component accesses the specified source database to extract record and set information. The
number and type of set and record occurrences selected is governed by both the description you provided during the
Selection Criteria Specification process and the structure and information contained within the source database.

Selected information is written to an Extract File and an audit report is produced. The audit report displays the parameters
that you submitted and a summary of the information extracted from the source database.

The Database Load Component

The Database Load Component uses the extract file created during the database extract process and loads the target
database with information extracted from the source database.

The Specification Print Utility

The Specification Print Utility allows you to print a Selection Criteria Specification that you created and saved using the
online Selection Criteria Specification Component.

The JCL Member Print Utility

The JCL Member Print Utility allows you to print a JCL member that you created and saved using the JCL Editor
Component.

Customization Macro
The IDMS Extractor customization macro gives you the ability to change the following operational parameters:
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• The task code used to invoke IDMS Extractor.
• The dictionary into which the online documentation modules were loaded at installation.
• The number of entries to allocate for the IDMS Extractor set stack.
• From whom a user can copy other JCL members and Selection Criteria Specifications.
• The default for the RETAIN PHYSICAL SEQUENCE OF MEMBER RECORDS IN THE SET? field on the Record Level

Selection Criteria screen.
• The default for the EXTRACT ALL OWNERS FOR EXTRACTED RECURSIVE RECORDS? field on the Record Level

Selection Criteria screen.
• The default for the BEGIN VIEWING/EDITING IN THE MIDDLE OF A PATH DEFINITION? field on the Specify

Database Extract Specification screen.
• Whether to have message NLYZ008 be a warning (W) message or an error (E) message. NLYZ008 is displayed at

extract time when a mandatory member is being extracted without its owner. An error message prevents the Selection
Criteria Specification from being used.

See the section "Operations" for information on customizing IDMS Extractor.

Writing a User Exit Module
IDMS Extractor Release gives you the ability to write an assembler user exit module to be called prior to a record's being
written to the Extract File. This exit is called by the Database Extract Component when:

• IDMS Extractor is walking the source database looking for records to be extracted, and
• A record meets its Record Level Selection Criteria.

You can change the record data, add or delete fields to/from the record data, or prevent the record from being written to
the file. We supply the descriptions of the parameters that are passed to your exit module in both Assembler and COBOL
formats.

Concepts
This section briefly discusses the procedure for extracting a test database. Also presented are several important concepts
about IDMS Extractor. Understanding these concepts should help you to more easily extract a test database. Using a
test database allows you to overcome the problems encountered by creating a mirror copy of your existing production
database to use for testing purposes.

Consider a Test Database

A very large database, by virtue of its size alone, prohibits creating a mirror copy for use as a test database. Logical
segregation, to simplify testing and to help isolate problems discovered during the testing phase, is not easily achieved
with mirror copies of large databases.

IDMS Extractor Implementation
IDMS Extractor allows you to create a test database that contains a meaningful sampling of data. Use this extracted data
to test the known data interactions encountered by a unit of work in day-to-day processing.

To extract a test database, you must segregate data and all the programs that impact or are impacted by that same data.
To do this:

1. Prepare an information model from business methods so that you can identify and group data according to business
procedures. If test database implementation is considered in the design phase, this information model could evolve as
a result of data flow diagrams.

2. Segregate all the dialogs that access (update or retrieve) a given set of record types:
a. Select a major dialog and identify all the record types that it uses.
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b. Find all the dialogs that use the same record types used by the dialog in the previous step.
3. Create a subschema with the records and sets identified through the segregation process detailed above.

If your existing database is already grouped into functional areas, an existing subschema can be used with IDMS
Extractor. If no existing subschema is appropriate, create a new one.

4. Use the identified set of dialogs to begin testing.

This implementation method creates multiple test databases. Using this method actually simplifies the testing process and
helps to isolate problems encountered.

Phased Implementation

IDMS Extractor can be used when you do not have a pre-existing database. Phased implementation allows data input
programs to be implemented first. While this implementation does not create a test database, it does provide data for the
subsequent implementation phases that require test data.

IDMS Extractor Database Paths
A database path describes the records/sets that IDMS Extractor looks at in your source database. For each record that
IDMS Extractor retrieves in a path, Record Level Selection Criteria that you define are applied. If the record meets the
selection criteria, it is written to an Extract File. The records on the Extract File are loaded onto the target database.

Database Entry Point 

A database entry point defines the beginning of a database path. A database path describes the records/sets that IDMS
Extractor walks in your source database. You can have one or more entry points or database paths depending on your
particular database structure.

An entry point can be a record, or a system-owned integrated index that is used to retrieve a record:

If an Entry Record is used
, the Database Extract Component needs to sweep the area in which the record resides to retrieve the record

If an Entry Index is used
, the index is used to retrieve the record without having to perform an area sweep.

However, if you specify CALC or IIX SORT keys by means of Field Level Selection Criteria for an Entry Record or an
Entry Index, IDMS Extractor retrieves the Entry Record or indexed record by the specified CALC or SORT key value.
This specification eliminates the need for IDMS Extractor to sweep an area looking for occurrences of the Entity Record
and significantly speeds up extract time. See the section "Online Sessions" for more information about the Field Level
Selection Criteria screen.

Record Level Selection Criteria

Record Level Selection Criteria define what record occurrences in the source database are going to be extracted. The
Criteria is maintained by set type and must be specified for each owner and member record of all sets selected in a path
definition. If a record type is retrieved by two different sets, two sets of record level selection criteria must be specified.

For example, in Example Data Structure Diagram, IX-SUBJ-LNAME is selected as an entry index, the PREREQSFOR
set is selected walking from owner to member, and the PREREQSARE set is selected walking member to owner. The
SUBJECT record is retrieved twice in this path definition: once as member of the Entry Index and once as owner of
the PREREQSARE set. Therefore, Record Level Selection Criteria must be defined for the SUBJECT record both as
a member of the Entry Index and as owner of the PREREQSARE set. Thus, the Record Level Selection Criteria for
the SUBJECT record as it is retrieved as a member of the entry index can be different than the Record Level Selection
Criteria for the SUBJECT as it is retrieved as owner of the PREREQSARE set.

Records can be selected from the source database in a variety of ways. Refer to the example of Sample Record Level
Selection Criteria Screen.
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Direct DBKEY
--Extract the record occurrence with the DBKEY specified by the page/line fields. If you do not want to use Field
Level Selection Criteria, use Direct DBKEY to select an OOAK Entry Record or to select a record containing
specific values in a particular field.

Limit Page Range
--Limits the extraction of record occurrences to the page range specified by the from/to page numbers.

Limit Records of This Type
--Limit the number of record occurrences extracted from the source database by:

• Total number of record occurrences that you want IDMS Extractor to extract from the source database. This
value is the maximum number of record occurrences that IDMS Extractor extracts for the record type.

• Maximum number of record occurrences that IDMS Extractor extracts for each set occurrence in which the
record participates as a member.

Skip Between Records
--Bypasses the number of record occurrences specified by the skip count record type. For example, to extract
every fifth record occurrence on the source database, specify a Skip Count of "4".

Specify First Within Range
--Tells IDMS Extractor to extract the first occurrence of a record type accessed within a record's specified range.
For a CALC record that is a member of a set being walked, the first occurrence retrieved may NOT be the first
physical occurrence in the range.

Field values tell IDMS Extractor to compare field data in record occurrences to entered Field Level Selection Criteria. You
may indicate that a record is to be extracted if the data in the record occurrence is:

• Equal
• Not Equal
• Less Than
• Less Than or Equal
• Greater Than
• Greater Than or Equal

to the data you specify, or:

• Within
• Not Within

a range of values you specify.

Sample Record Level Selection Criteria Screen

CA─IDMS/DBX Rnn.nn ───  Record Level Selection Criteria ─────── hh:mm mm/dd/yy

COMMAND ===>

Entry Record: CRITERIA

Path Record:  CRITERIA          From Page:     370000

To Page:     372999

Accessed By:  AREA SWEEP   of area      USV-DATA-AREA

Enter S to Select, D or blank to Deselect selection criteria,

press ENTER.

Note: The specification is currently not complete.

      Direct DBKEY              Page ===> 0000000000 Line ===> 0000

      Limit Page Range     From Page ===> 0000370000 To Page ===> 0000372999

    S Limit Records of This Type          Total Record Count ===> 0000000050
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                                          Per Set Occurrence ===> 0000000000

      Skip Between Records                Skip Count         ===> 0000000000

      First Within Range

      Nth   Within Range                  Which Occurrence   ===> 0000000000

      Field Level Selection Criteria      Display Criteria?  ===> Y  (Y/N)

      Logical Key Selection Criteria      Display Criteria?  ===> Y  (Y/N)

      Retain Physical Sequence of Member Records in the Set? ===> Y  (Y/N)

      Extract All Owners of Extracted Recursive Records?     ===> Y  (Y/N)

      Number of Levels to Extract in the Recursive Structure ===> 00000000

• In a situation where a record is retrieved by two different sets, you must tell IDMS Extractor how many levels of the
recursive structure are to be extracted.
Using the same example shown in Sample Record Level Selection Criteria Screen, where the IX-SUBJ-LNAME
is selected as an Entry Index, the PREREQSFOR set is selected walking from owner to member, and the
PREREQSARE set is selected walking member to owner, the SUBJECT record as owner of the PREREQSARE set
would be retrieved a second time. You need to tell IDMS Extractor how many occurrences of the SUBJECT record are
to be retrieved, as owner of the PREREQSARE set, after each occurrence of the SUBJECT is retrieved by the Entry
Index.
A more detailed discussion of extracting from recursive structures is presented below.

• When a selected set is accessed by walking from member to owner and the set is a non-sorted set, IDMS Extractor
must perform an OBTAIN NEXT IN SET until end of set in order to keep the logical integrity of the set intact. For
extremely large sets, this walking may impose a tremendous amount of overhead. An option is provided to have IDMS
Extractor perform an OBTAIN OWNER in the set if you do not require IDMS Extractor to maintain logical set integrity
for the member records.
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Example Data Structure Diagram

Recursive Data Structures

A structure is considered to be recursive if a record type is retrieved by more than one set type in the same path. A Bill-of-
Materials (BOM) structure is an example of a recursive structure.

IDMS Extractor lets you know that a recursive structure is in the path once you reach the Record Level Selection Criteria
screen when a record type is retrieved a second or more time in the same path.

The following fields appear on the Record Level Selection Criteria screen only when a record type is retrieved a second or
more time in the same path:
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• EXTRACT ALL OWNERS OF EXTRACTED RECURSIVE RECORDS?===> is displayed if the current record is
recursive and the set is walked member to owner. You must tell IDMS Extractor whether to extract all of the record's
owners.
This action imposes a great deal of overhead. Enter an N in this field if you are certain that the owner records of all
extracted recursive records are extracted because they are retrieved via some OTHER SET in your path definition.
Otherwise, your target database will NOT be complete.

• NUMBER OF LEVELS TO EXTRACT IN THE RECURSIVE STRUCTURE===> In most recursive structures, this value
should be set to zero (0), except for true BOM structures. Your situation may dictate otherwise. You must be aware,
however, of the additional overhead needed to process recursive structures.

In the simplified data structure diagram shown below, the structure in Example 1 contains a BOM structure. In both
examples, Record A is an Entry Record and SETS AB and BC1 are selected walking from owner to member. After
defining Record Level Selection Criteria for record C as a member of the BC1 set, SET BC2 is selected walking from
member to owner in Example 1. Set Broadcom is selected walking owner to member in Example 2.

At this point, IDMS Extractor determines that Record B in Example 1 and Record A in Example 2 participate in recursive
structures and are regarded as recursive records. These records/sets define the beginning of the recursive structure.
You must tell IDMS Extractor how many times the recursive structure is to be walked once the beginning of the recursive
structure is found.

In these examples, once Record B is retrieved through set BC2 and Record A is retrieved through set CA, you must tell
IDMS Extractor how many more times sets selected in the path after Record B in Example 1 and Record A in Example
2 are to be walked. Specifying zero (0) in the NUMBER OF LEVELS TO EXTRACT IN THE RECURSIVE STRUCTURE
field tells IDMS Extractor to not retrieve any more records/sets in the path at that point.

For each recursive record that is extracted, IDMS Extractor also extracts all owners of selected sets in which the
recursive record is currently a member. In these examples, after Record B is retrieved and extracted through set BC2,
IDMS Extractor extracts the owning Record A even though set AB is being walked from owner to member.

You may specify a value for NUMBER OF LEVELS TO EXTRACT IN THE RECURSIVE STRUCTURE that is greater than
the actual number of levels present in your database. IDMS Extractor uses this value as the maximum number of levels
that it traverses.
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Examples of Recursive Structures

Creating IDMS Extractor Database Paths
You can use several methods to create a database path in IDMS Extractor:

• Manual -- You select the sets to be included in the path and then define record level selection criteria for owner and
member records of the selected sets.

• Hierarchical -- IDMS Extractor automatically selects all records and sets accessible by walking down the structure, that
is, from owner to member.

• Network -- IDMS Extractor automatically selects all records and sets accessible in the entire structure.

Manual Selection of Records/Sets

Manually selecting sets in a path is an iterative process that consists of selecting sets to be included in the path, then
defining Record Level Selection Criteria for owner and member records of the selected sets.

To begin the process, you first select an Entry Record or Entry Index to define the beginning of a database path. IDMS
Extractor then displays the Record Level Selection Criteria screen for the Entry Record or Entry Index record. You define
the Record Level Selection Criteria for the record. IDMS Extractor then displays the Path-Record Set Selection list screen
that shows the sets that may be walked from the entry record. Sets are displayed only if they are not already selected in a
path for the current specification.
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If you select any sets from the Path-Record Level Selection Criteria screen, and the selected set is walked from:

Owner to Member
-- The Record Level Selection Criteria screen is displayed for the member record. If the set is a multi-member set,
a Record Level Selection Criteria screen is displayed for each member.

Member to Owner
-- The Record Level Selection Criteria screen is displayed for the owner record.

Record Level Selection Criteria must be specified for each owner/member of all selected sets.

The process of selecting sets to be included in a path and defining Record Level Selection Criteria for all owner and
member records of selected sets continues until:

• No sets are selected from the Path-Record Set Selection List screen, or all sets accessible from path records are
already included in a path; and

• Record Level Selection Criteria have been defined for all owner and member records of selected sets.

Hierarchical Selection

With a hierarchical selection, IDMS Extractor automatically selects all records and sets accessible walking down the
structure, that is, from owner to member. When you make a hierarchical selection of a record or index, IDMS Extractor
marks it as an Entry Record or Entry Index. All members of sets owned by the Entry Record or Entry Indexed record,
which do not already participate in a path and which are not indexed by an Entry Index, are selected in the path. All
selected records that are themselves owners of sets are subject to the same selection process as the Entry Record.

There is an exception to the hierarchical selection process regarding a Bill-Of-Material (BOM) structure. The AUTOMATIC
member of the BOM set is selected walking from the BOM record to the junction record. The MANUAL member of the
BOM set is selected walking from the junction record to the BOM record.

The Record Level Selection Criteria from all records selected in this manner indicate to extract all record occurrences.
You may modify the selection criteria of any or all of these records to limit the number of records extracted.

Network Selection

With a network selection, IDMS Extractor automatically selects all records and sets accessible in the entire structure.
When you make a network selection of a record in index, IDMS Extractor marks it as an Entry Record or Entry Index. All
owners of sets of which the Entry Record or Entry Indexed record is a member and, which do not already participate in
a path and which are not indexed by an Entry Index, are selected in the path. All selected records that are themselves
owners or members of sets are treated as if it were an Entry Record.

There is an exception to the network selection process regarding a Bill-Of-Material (BOM) structure. The AUTOMATIC
member of the BOM set is selected walking from the BOM record to the junction record. The MANUAL member of the
BOM set is selected walking from the junction record to the BOM record.

The Record Level Selection Criteria for all records selected in this manner indicate to extract all record occurrences. You
may modify the selection criteria of any or all of these records to limit the number of records extracted.

You should verify that sets are walked in the manner in which you want them walked, that is, from owner to member or
member to owner. IDMS Extractor may select a set as being walked from member to owner when you really want the
set walked from owner to member. If this is the case, you must deselect the set and then select it again using a manual
selection.

For a data structure containing recursive records (records that are accessed by more than one set type in the same path),
IDMS Extractor sets the number of levels to extract to zero. You may need to modify this value. Refer to Recursive Data
Structures for more information.
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Deselecting Previously Selected Records/Sets

To remove records/sets from a path definition or to delete an entire path definition, you may deselect a path set, an Entry
Record or Entry Index, or an area. Deselection of:

• An Entry Record/Entry Index deletes the entire path definition.
• An area deselects all Entry Records residing in the area.
• A path set deselects all sets in the path accessed after the deselected set. The deselection process stops at recursive

records. However, sets selected in the path after recursive records are not deselected.

Deselection causes all Record Level Selection Criteria to be removed from the record, including all Field Level Selection
Criteria. Once deselected, a record or set can be selected again.

Terminating Record Level Selection Criteria

When you tell IDMS Extractor to terminate the specification for the current specification session, by typing the END
command or pressing the End PF key at the Record Level Selection screen, the session may not be complete. There may
be record types in selected path-record sets for which Record Level Selection Criteria have not been specified. IDMS
Extractor flags the specification so that you are not able to use it without completing it.

IDMS Extractor indicates whether or not the specification is complete at the time the Record Level Selection Criteria
screen is displayed.

Online Session
This section presents an overview of a typical IDMS Extractor online session. It describes how to sign on and sign off
IDMS Extractor and introduces the IDMS Extractor screens.

Signing on to IDMS Extractor

Follow the steps below to sign on to IDMS Extractor (unless your DBA or security administrator has implemented a
different procedure):

1. Access your online IDMS/DC system.
2. At the IDMS/DC system prompt, type the task code assigned to the IDMS Extractor system and press the ENTER key.

Obtain the task code, which is assigned at the time of installation, from your DBA. The default is DBX.

Online Documentation
At any point in an IDMS Extractor session, you can use the HELP command or the Help PF key to access the online
documentation, which includes:

• Information about the IDMS Extractor screens
• Complete details about each of the commands, options, and keys used to edit a JCL member
• The IDMS Extractor online message facility.

To access the online documentation:

• Select option T at the Main Menu screen
• Enter the HELP command in the command field of any IDMS Extractor screen
• Use the PF key associated with the HELP command.

You can print the text for all IDMS Extractor online documentation and messages using the Online Documentation Print
Utility. See the section "Operations" for detailed information on using the Online Documentation Print Utility.
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Online Documentation Message Facility

IDMS Extractor allows you to view message text online.

To access the Message Index screen:

1. Access the online documentation
2. Type M in the OPTION field of the first screen of any IDMS Extractor online documentation module.
3. Press the ENTER key.

The Message Index screen is displayed. To view the message text:

1. Type the message number in the INDEX field of the Message Index screen.
2. Press the ENTER key.

The text for that message is displayed.

You can print the text for all IDMS Extractor messages using the Online Documentation Print Utility. See Error! Reference
source not found. page=no. for detailed information on using this utility.

Transfer Facility
The Transfer Facility allows you to move between major components of IDMS Extractor without returning to the Main
Menu screen. An equal sign followed by an alphanumeric string (=3.1) or the option command name (=SUTIL) transfers
you to the function you want. The available transfer commands are shown below.

Transfer Facility Values and Commands

System Level Assigned Value Option Command
IDMS/DC =X
Main Menu =0 =MENU
Specify Database Extract Specification =1 =SPECIFY
Edit JCL =2 =JCL
Edit JCL Member List =2.1
Utilities Menu =3 =UTIL
Specification Utilities =3.1 =SUTIL
Specification Utilities List =3.1.1
JCL Utilities =3.2 =JUTIL
JCL Utilities List =3.2.1
Copy Utility =3.3 =COPY
Submit JCL for Execution =4 =SUBMIT

Typical Session Activities
There are three categories of activity that you might perform during a typical IDMS Extractor session. Each of these
activities are detailed below:

• Naming the source and target subschemas
• Creating a Selection Criteria Specification
• Running the Batch Components of IDMS Extractor.

 474



 Programming

This section introduces these activities and shows how to access the IDMS Extractor screens where these activities can
be performed. Detailed field descriptions and information about how to input data are found in the online documentation.

Naming the Source and Target Subschemas

You must name the source and target subschemas to be used by the Extract and Load Components of IDMS Extractor.
Do this naming with the Specify Database Build Specification screen, which is displayed when you select option 1 from
the Main Menu screen.

Creating a Selection Criteria Specification

After you have named the source subschema, you must specify the selection criteria IDMS Extractor will use to extract the
target database. This may include:

• Selecting particular areas/records/fields/sets
• Limiting the selection of a record type to a specific FROM/TO page range
• Selecting a record by field value(s)
• Selecting a record by direct DBKEY
• Selecting a group of records within a specified page range, beginning with the first record occurrence within the range
• Selecting a group of records within a specified page range beginning with the nth occurrence within the range
• Skipping a specified number of records before selecting the next record occurrence
• Specifying the number of levels to be extracted in a bill-of-materials structure
• Specifying whether you want to extract all owners of extracted recursive records
• Limiting the total number of records selected by record type
• Limiting the number of records selected in each set occurrence

Running the Batch Components

After you have specified the selection criteria, you need to run the Batch Components of IDMS Extractor. To do this:

1. Create a JCL stream. Sample JCL is provided with IDMS Extractor. Edit this JCL to meet the requirements at your site.
2. Submit the JCL for execution.

See the section "Operations" for a detailed description of the JCL.

A Sample Selection Criteria Specification Session
The remainder of this section takes you through a sample session that includes the following steps:

1. Sign on to IDMS Extractor.
2. Specify the source and target subschemas.
3. Define the database path.
4. Limit the number of records displayed.
5. Select the entry record.
6. Define Record Level Selection Criteria for the DEPT record.
7. Select sets for the Extract Component.
8. Define Record Level Selection Criteria for the TEACHER record.
9. Select additional record/sets.
10. Return to the Database Entry Point Selection Menu screen.
11. Return to the Specify Database Extract Specification screen.
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12. Edit JCL.
13. Submit JCL for execution.
14. Sign off from IDMS Extractor.

The data structure diagram for the STUDENT-TEACHER database used in this sample session is shown below.

Information specific to the sample session is shown in each step.

Data Structure Diagram for the Sample Session
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Step 1. Sign On to IDMS Extractor

To sign on to IDMS Extractor:

1. Access your online IDMS/DC system.
2. At the IDMS/DC system prompt, type the task code assigned by your system administrator to IDMS Extractor and

press the ENTER key. The default is DBX.

The IDMS Extractor Main Menu screen is displayed.

The user ID (or, if you did not sign on to IDMS/DC, the LTERM ID) is displayed in the upper right corner of the screen.
This ID is the ID under which all specifications and JCL members are saved.

For the sample session

You have signed on to IDMS/DC prior to invoking IDMS Extractor. The user ID in this example is JSMITH. Your
specifications and JCL members are saved under the user ID JSMITH.

Main Menu Screen

                                                                   Rnn.n                                          USVMMEN

                                           LTERM-ID:  VL10301              mm/dd/yy hh:mm

                                                           CA IDMS Extractor

                                                           Copyright  (C)  2013

                                                           CA. All rights reserved.  Inc. 

                                            OPTION  ===>

 

                      1 Specify    - Specify a Database Extract Selection Criteria Specification

                      2 Edit JCL  - Edit Execution JCL

                      3 Utilities    - Perform Utility Functions

                      4 Submit    - Submit JCL for Execution

                      T Tutorial   - Display Information (Help) about Database Extractor

                      X Exit         - Exit Database Extractor

Step 2. Specify the Source and Target Subschemas

The Specify Database Extract Specification screen is shown below.

To access this screen:

1. Type 1 in the OPTION field of the IDMS Extractor Main Menu screen.
2. Press the ENTER key.

The Specify Database Extract Specification screen is displayed.

Specify Database Extract Specification Screen

CA─IDMS/DBX Rnn.nn ───  Specify Database Extract Specification ─ hh:mm mm/dd/yy

COMMAND ===>                                                            USVMSPC
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Enter Spec Name and, if a new spec, Subschema and DB Names, press ENTER

Specification

   Name ===> dept-teacher                       (blank for Specification list)

Source Subschema  ====> testsub1   DMCL ===> CVDMCL

   Dictionary Name ===>

   Dictionary Node ===>

   Database Name   ===>            (or Segment)

   Database Node   ===>

Target Subschema  ====> loadsub1   DMCL ===> CVDMCL

   Dictionary Name ===>

   Dictionary Node ===>

   Database Name   ===>            (or Segment)

   Database Node   ===>

Compare Subschemas ===> Y  (Y/N)

Because the specification shown in the Name field is a new specification, you must also enter the names of the source
and target subschemas. IDMS Extractor allows the same subschema to be named as the source subschema and the
target subschema.

For the sample session

The data structure diagram for the STUDENT-TEACHER database shown in Data Structure Diagram for the Sample
Session. For this sample session, the target database is to consist of DEPT records that own TEACHER records, selected
from an existing source database. The other selection criteria follow:

• Define a path that has the DEPT record as an Entry Record
• Extract the first DEPT, and every fifth DEPT record after the first
• Limit the number of extracted DEPT records to 40
• Limit the extracted records to a subset of its from/to page range
• Extract every second TEACHER record in the DEPT-TEACHER set
• Place no limit on the number of TEACHER records.

The name of the specification is DEPT-TEACHER and both source and target databases reside in the primary dictionary
for the CV under which you are running.

1. Type DEPT-TEACHER in the Specification Name field.
2. Use the TAB key to move to the Source Subschema field and type TESTSUB1.
3. Use the TAB key to move to the Source Subschema Database Name field and type STUDTCHR.
4. Use the TAB key to move to the Target Subschema field and type LOADSUB1.
5. Use the TAB key to move to the Target Subschema Database Name field and type STUDTCHR.
6. Press the ENTER key.

The Database Entry Point Selection Menu screen is displayed.

Rules for Source and Target Subschemas

All non-system-owned, integrated index records and sets in the source subschema must also be in the target database.
The records defined in the source and target subschemas can reside in different areas and can have different page
ranges. Additionally, the source and target subschemas must:

 478



 Programming

• Have record types that are the same length.
• Contain the same record/set relationships. That is, an owner or member of a set in the source database must be an

owner or member of the same set type in the target database.
• Be accessible to the online component so that the above rules can be validated. Either subschema can reside in a

dictionary load area or in a load/core-image library.

NOTE
The Compare Subschemas field allows IDMS Extractor to bypass comparisonof the source and target
subschemas. This allows the batch Database Extract Component of IDMS Extractor to access a database
whose subschema is not accessible by the online Selection Criteria Specification component.

Step 3. Define the Database Path

Use the Database Entry Point Selection Menu screen, shown below, to begin the definition of a database path. A
database path tells the Extract Component how to walk through your source database. A path must begin with either an
Entry Record or an Entry Index.

• If you want to have only one Entry Record or Index, select either Record or Index and enter the name of the record or
index on this screen.

• If you want to have more than one Entry Record or Entry Index or cannot recall the names of the records or indexes
in the source subschema, select either Area, Record, or Index and leave the associated name field blank. The names
of all areas, records, or system-owned integrated indexes in the source subschema are displayed, and you can select
from them.

Database Entry Point Selection Menu Screen

 CA─IDMS/DBX Rnn.nn───  Database Entry Point Selection Menu  ───  hh:mm mm/dd/yy

 COMMAND   ===>                                                          USVMENT

 Enter S to Show a list of records residing in the area, or

       S to Select a Record or Index as an Entry point, or

       H to Select a Hierarchy of records starting with the named Record or

         Index as an Entry point (this option is not valid with Area), or

       N to Select a Network of records starting with the named Record or

         Index as an Entry point (this option is not valid with Area), or

       D to Deselect a previously selected (*S) item, press ENTER

 Note: Leave the name field blank to obtain a list of names.

  S   Area

        Area Name    ===>                       (blank for Area Name list)

      Record

        Record Name  ===>                       (blank for Record Name list)

      Index

        Index Name   ===>                       (blank for Index Name list)

       An Entry Index must be a System Owned Integrated Index or SPF Index

For the sample session

For a list of all areas in the database:

1. Type S in the selection field to the left of AREA.
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2. Press the ENTER key.

The Area Selection List screen is displayed.

NOTE
Because we are defining only one path for the sample session Selection Criteria Specification, beginning with
the DEPT record, we could have selected Record and filled in the Record Name field with DEPT. However, to
illustrate the Area and Record Entry Point Selection List screens, we have selected Area.

Step 4. Limit the Number of Records Displayed

Use the Area Selection List screen to limit the number of records displayed on the Record Entry Point Selection List
screen. Select the areas for which you want resident records displayed. An area name is displayed only if it contains at
least one user-defined record. Areas containing only integrated index control records are not displayed.

Area Selection List Screen

 CA─IDMS/DBX Rnn.nn  ───  Area Selection List  ─────────────────  hh:mm mm/dd/yy

 COMMAND   ===>                                        SCROLL ===> PAGE  USVMARE

 Enter S to Show a list of records residing in the area(s),

       D to Deselect all Entry Records in a selected (*S) area,

       blank to not show records residing in a selected area, press ENTER

      CLASS-REGION

 s    DEPT-REGION

      LOC-REGION

      STUDENT-REGION

      **END**

For the sample session

Because the DEPT record is the only Entry Record and it resides in the DEPT-REGION:

1. Type S in the selection field to the left of DEPT-REGION.
2. Press the ENTER key.

The Record Entry Point Selection List screen is displayed.

Step 5. Select the Entry Record

The Record Entry Point Selection List screen is shown below. A list of all records in the area or areas selected on the Area
Entry Point Selection screen is displayed. Because the DEPT-REGION was the only area selected, only records residing
in the DEPT-REGION are displayed.

Record Entry Point Selection List Screen

 CA─IDMS/DBX Rnn.nn──────  Record Entry Point Selection List  ─── hh:mm mm/dd/yy

 COMMAND   ===>                                        SCROLL ===> PAGE  USVMREC

 Enter S to Select an Entry Record,

       H to Select a Hierarchy of records starting with the selected Record as

         an Entry Record,

       N to Select a Network of records starting with the selected Record as
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         an Entry Record,

       D to Deselect a previously selected (*S) Record,

       blank to not show a previously selected path, press ENTER

 s    DEPT

      PREREQ

      SUBJECT

      TEACHER

      **END**

For the sample session

You want DEPT to be the only Entry Record.

1. Type S in the selection field to the left of the DEPT record.
2. Press the ENTER key.

The Record Level Selection Criteria screen is displayed for the DEPT record.

Step 6. Define Record Level Selection Criteria--DEPT Record

You must define Record Level Selection Criteria for each Entry Record selected or record indexed by an Entry Index and
all records selected in subsequent sets within the path definition. This is the criteria the Database Extract Component
uses. The Record Level Selection Criteria screen for the DEPT record is shown below.

IDMS Extractor fills in the current Entry Record or Index Name; the current Path Record Name; its from/to page numbers;
how the record is accessed; and the area, record, or set name. The record can be accessed by either an area sweep, an
Entry Index, or a set walk. In this case, the DEPT record is accessed by an area sweep because it is an Entry Record.

There is also an indication on the screen as to whether the Selection Criteria Specification is complete or not complete.
For the example, the Specification is not complete.

Record Level Selection Criteria Screen--DEPT Record

CA─IDMS/DBX Rnn.nn ───  Record Level Selection Criteria  ─────── hh:mm mm/dd/yy

COMMAND ===>                                                            USVMRLS

Entry Record: DEPT

Path Record:  DEPT                    From Page:     088001  To Page:     088015

Accessed By:  AREA SWEEP   of area      DEPT-REGION

Enter S to Select, D or blank to Deselect selection criteria, press ENTER.

Note: The specification is currently complete.

      Direct DBKEY              Page ===> 0000000000 Line    ===> 0000

    s Limit Page Range     From Page ===> 0000088003 To Page ===> 0000088008

    s Limit Records of This Type          Total Record Count ===> 0000000050

                                          Per Set Occurrence ===> 0000000000

    s Skip Between Records                Skip Count         ===> 0000000004

      First Within Range

      Nth   Within Range                  Which Occurrence   ===> 0000000000

      Field Level Selection Criteria      Display Criteria?  ===> Y  (Y/N)
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For the sample session

You want to limit the selection of DEPT records to a subset of its from/to page range, have the first DEPT and every fifth
DEPT record after the first selected, and select no more than 40 DEPT records.

1. Type S to the left of the Limit Page Range field.
2. Type 88003 in the From Page field and press the EOF key.
3. Type 88008 in the To Page field and press the EOF key.
4. Type S to the left of the Limit Records of This Type field.
5. Type 40 in the Record Count field and press the EOF key.
6. Type S to the left of the Skip Between Records field.
7. Type 4 in the Skip Count field and press the EOF key.
8. Type S to the left of the First Within Range field.
9. Press the ENTER key.

The Path Record Set Selection List screen is displayed.

Step 7. Select Sets for the Extract Component

The Path-Record Set Selection List screen is shown below. Use this screen to select the sets that you want the Extract
Component to walk from the current path record. All sets owned by the current record and all sets in which the current
record participates as a member are displayed, except a set already selected in a path of this specification. The field in
front of the set name indicates whether the current record is an owner or member of that set.

IDMS Extractor fills in the current record name and shows how the record is accessed. The DEPT record participates in
three sets: DEPT-TEACHER, DEPT-ACADEMIC, and DEPT-GENERAL. The DEPT record is an owner of all of these sets
and does not participate as a member in any sets. It is being accessed by an area sweep.

NOTE
A set can only be selected once in a specification. If you need toaccess the same set in more than one way, you
must define multiple Selection Criteria Specifications. Remember that you can run the IDMS Extractor Database
Load Component on a non-empty target database.

Path-Record Set Selection List Screen--DEPT Record

 CA─IDMS/DBX Rnn.nn ─────  Path─Record Set Selection List  ────── hh:mm mm/dd/yy

 COMMAND   ===>                                        SCROLL ===> PAGE  USVMSET

 Entry Record: DEPT

 Path Record:  DEPT

 Accessed By:  AREA SWEEP   of area      DEPT-REGION

 Enter S to Select a set (include set in the current path), or

       D to Deselect a previously selected (*S) Set (remove set from path), or

       END command to terminate the path at current record when creating a new

           path, to not process selected sets when viewing an existing path, or

       QUIT command to terminate editing of an existing path, press ENTER

 Note: You will need to specify Record Level Selection Criteria for each owner

       and member record type of all sets included in the path.

      Own/Mbr  ────Set Name────

 s     Owner   DEPT-TEACHER
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       Owner   DEPT-ACADEMIC

       Owner   DEPT-GENERAL

               **END**

For the sample session

You want to select the DEPT-TEACHER set.

1. Type S in the selection field to the left of the DEPT-TEACHER set.
2. Press the ENTER key.

The Record Level Selection Criteria screen is displayed again for you to specify the Record Level Selection Criteria for the
next record in the path definition.

Step 8. Define Record Level Selection Criteria--TEACHER Record

Because the DEPT-TEACHER set was included in the path definition, you must define Record Level Selection Criteria for
the TEACHER record. The Record Level Selection Criteria screen for the TEACHER record is shown below.

In this case, DEPT is the Entry Record. The current path record for which Record Level Selection Criteria is being defined
is the TEACHER record. The TEACHER record is accessed by walking from the owner (SET-WALK) in the DEPT-
TEACHER set.

There is an indication on the screen as to whether this Selection Criteria Specification is complete or not complete. For the
example, the specification is not complete.

A302101.Record Level Selection Criteria Screen--TEACHER Record

CA─IDMS/DBX Rnn.nn ───  Record Level Selection Criteria  ───────  hh:mm mm/dd/yy

COMMAND ===>                                                            USVMRLS

Entry Record: DEPT

Path Record:  TEACHER           From Page:     088001  To Page:     088015

Accessed By:  SET WALK     of area      DEPT-TEACHER   set, walked own to mb

Enter S to Select, D or blank to Deselect selection criteria, press ENTER.

Note: The specification is currently not complete.

      Direct DBKEY              Page ===> 0000000000 Line    ===> 0000

      Limit Page Range     From Page ===> 0000088001 To Page ===> 0000088015

      Limit Records of This Type          Total Record Count ===> 0000000040

                                          Per Set Occurrence ===> 0000000000

    s Skip Between Records                Skip Count         ===> 0000000002

      First Within Range

      Nth   Within Range                  Which Occurrence   ===> 0000000000

      Field Level Selection Criteria      Display Criteria?  ===> Y  (Y/N)

For the sample session

You want to specify that a TEACHER record should be skipped in between selections:

1. Type S to the left of the SKIP BETWEEN RECORDS field.
2. TAB to the SKIP COUNT field, type 2, and press the EOF key.
3. Press the ENTER key.

The Path Record Set Selection screen is displayed.
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If you want to all records of this type displayed:

1. Type A to the left of the LIMIT RECORDS OF THIS TYPE field.
2. Press the ENTER key.

Step 9. Select Additional Record/Sets

The names of all sets owned by the TEACHER record and all sets in which the TEACHER record participates as a
member are displayed on the Path Record Set Selection List screen. If you want to have more records/sets in the path,
select the appropriate sets at this time.

NOTE
After a path set is selected, IDMS Extractor displays the Record Level Selection Criteria screen for all
associated owner and member records of selected paths. You must specify Record Level Selection Criteria for
all records in the path.

Path-Record Set Selection List Screen--TEACHER Record

 CA─IDMS/DBX  Rnn.nn ───  Path─Record Set Selection List  ──────  hh:mm mm/dd/yy

 COMMAND   ===>                                        SCROLL ===> PAGE  USVMSET

 Entry Record: DEPT

 Path Record:  TEACHER

 Accessed By:  SET WALK     as member of DEPT-TEACHER     set, walked own to mb

 Enter S to Select a set (include set in the current path), or

       D to Deselect a previously selected (*S) Set (remove set from path), or

       END command to terminate the path at the current record, or

       QUIT command to terminate editing of an existing path, press ENTER

 Note: You will need to specify Record Level Selection Criteria for each owner

       and member record type of all sets included in the path.

      Own/Mbr  ────Set Name────

       Owner   TEACHER-CLASS

               **END**

For the sample session

You only want to select the DEPT-TEACHER set. Therefore, the path definition is complete.

1. Press PF3. The Record Entry Point Selection screen is displayed.
2. Press PF3. The Database Entry Point Selection Menu screen is displayed.

Record Entry Point Selection List Screen 1

 CA─IDMS/DBX Rnn.nn──────  Record Entry Point Selection List  ─── hh:mm mm/dd/yy

 COMMAND   ===>                                        SCROLL ===> PAGE  USVMREC

 Enter S to Select an Entry Record,

       H to Select a Hierarchy of records starting with the selected Record as

         an Entry Record,

       N to Select a Network of records starting with the selected Record as
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         an Entry Record,

       D to Deselect a previously selected (*S) Record,

       blank to not show a previously selected path, press ENTER

 s    DEPT

      PREREQ

      SUBJECT

      TEACHER

      **END**

Step 10. Return to the Database Entry Point Selection Menu Screen

The Database Entry Point Selection Menu is shown below. If you want to define another path, or modify the path just
defined, select the appropriate area, record, or index and continue with the definition.

Database Entry Point Selection Menu Screen 1

 CA─IDMS/DBX Rnn.nn───  Database Entry Point Selection Menu  ───  hh:mm mm/dd/yy

 COMMAND   ===>                                                          USVMENT

 Enter S to Show a list of records residing in the area, or

       S to Select a Record or Index as an Entry point, or

       H to Select a Hierarchy of records starting with the named Record or

         Index as an Entry point (this option is not valid with Area), or

       N to Select a Network of records starting with the named Record or

         Index as an Entry point (this option is not valid with Area), or

       D to Deselect a previously selected (*S) item, press ENTER

 Note: Leave the name field blank to obtain a list of names.

  s   Area

        Area Name    ===>                       (blank for Area Name list)

      Record

        Record Name  ===>                       (blank for Record Name list)

      Index

        Index Name   ===>                       (blank for Index Name list)

       An Entry Index must be a System Owned Integrated Index

For the sample session

The Selection Specification Criteria are complete.

Press PF3 to end the specification process. The specification is saved on the IDMS Extractor database.

The Specify Database Extract Specification screen is displayed.

Step 11. Return to the Specify Database Extract Specification Screen

IDMS Extractor returns you to the Specify Database Extract Specification screen shown below. You can edit the
specification again, create a new specification, or modify another existing specification. For specifications that you
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have saved, IDMS Extractor allows you to modify the values that you specified, add new path definitions, or delete old
specifications.

Specify Database Extract Specification Screen 1

CA─IDMS/DBX Rnn.nn ───  Specify Database Extract Specification ─ hh:mm mm/dd/yy

COMMAND ===>                                                            USVMSPC

Enter Spec Name and, if a new spec, Subschema and DB Names, press ENTER

Specification

   Name ===> dept-teacher                       (blank for Specification list)

Source Subschema  ====> testsub1   DMCL ===> CVDMCL

   Dictionary Name ===>

   Dictionary Node ===>

   Database Name   ===>            (or Segment)

   Database Node   ===>

Target Subschema  ====> loadsub1   DMCL ===> CVDMCL

   Dictionary Name ===>

   Dictionary Node ===>

   Database Name   ===>            (or Segment)

   Database Node   ===>

Compare Subschemas ===> Y  (Y/N)

For the sample session

1. Press PF3.

The IDMS Extractor Main Menu screen is displayed.

Step 12. Edit JCL

You need to create JCL that executes the Extract and Load Components for the selection criteria that you just specified.
The Edit JCL Entry screen is shown below.

To access this screen:

1. Type 2 in the OPTION field on the IDMS Extractor Main Menu screen.
2. Press the ENTER key. The Edit JCL screen is displayed.

The EDITOR is invoked from this screen, allowing you to edit the JCL member.

You should not specify the PROCESS parameter statement in the JCL member because IDMS Extractor creates it for you
when the JCL is submitted for execution. You can use one JCL member for several specifications.

Edit JCL Screen

 CA IDMS/DBX  Rnn.nn ───────────  Edit JCL  ──────────────────

 COMMAND   ===>                                                          USVMEDJ
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 Enter JCL Member Name to Edit, press ENTER

 JCL Member

    Name ===>                                       (blank for Member Name list

For the sample session

Create a new JCL member called STUDENT-DATABASE:

Type STUDENT-DATABASE in the JCL Member Name field.

1. Press the ENTER key. The EDITOR is invoked.
2. Create the needed JCL statements (shown in Error! Reference source not found. page=no.).

NOTE
Model execution JCL may have been uploaded to the IDMS Extractordatabase during installation of IDMS
Extractor. If it was, the member -MODEL-JCL can be edited; renamed to STUDENT-DATABASE and edited; or
copied to STUDENT-DATABASE and edited. Use the JCL Utilities screen (option 3.2) to rename or copy a JCL
member.

EDITOR Screen

EDIT ────STUDENT─DATABASE                                     COLUMNS 001 072

COMMAND ===>                                                  SCROLL ===> CSR

****** *** TOP OF DATA ************************* CA IDMS/DBX ***

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

Step 13. Submit JCL for Execution

Use the Submit JCL for Execution screen shown below to submit the JCL you created in the prior step.

To access this screen:

1. Type 4 in the OPTION field on the IDMS Extractor Main Menu screen.
2. Press the ENTER key. The Submit JCL for Execution screen is displayed.
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IDMS Extractor creates the correct PROCESS parameter statement for you and bases the parameter statement on the
Specification that you enter in the Specification Name field. The parameter statement is placed after the first SYSIPT
statement in your JCL.

Submit JCL for Execution Screen

CA─IDMS/DBX Rnn.nn ─── Submit JCL for Execution ──────────────&cont.

  hh:mm mm/dd/yy

COMMAND ===> USVMSUB

Enter JCL Member Name and Specification Name to be submitted, press ENTER.

Note: You need to fill in the rest of the fields if you are having DBX insert

      a parameter statement into the JCL stream.

JCL Member

   Name ===> STUDENT-DATABASE                    (blank for Member Name list)

Specification

   Name ===> DEPT-TEACHER                        (blank for Specification list)

Insert Parms into JCL? ===> Y  (Y/N)      Compare Subschemas? ===> Y  (Y/N)

 Transient SSC Name    ===>               Extract User Exit   ===>

 Create SIGNON stmt?   ===> Y  (Y/N)      Dictionary Password ===> password

        SIGNON User ID ===> userid

 New Source SSC Name   ===>               DMCL Name  ===>

   Dict Name/Node =>          /           DB Name/Node =>          /

For the sample session

Press the ENTER key, accepting all of the default values and actions. The Submit JCL for Execution screen is redisplayed
with the message DBX0039I JCL SUBMITTED displayed under the COMMAND field.

Step 14. Sign Off From IDMS Extractor

To sign off IDMS Extractor:

• Return to the IDMS Extractor Main Menu screen, type X in the OPTION field, and press the ENTER key
• Type =X in the COMMAND/OPTION field of any screen, or press the PF key associated with the =X command.

You return to IDMS/DC system prompt.

If you were editing a JCL member or specifying a Selection Criteria Specification when either the X or =X command is
entered, your JCL member or Selection Criteria Specification is saved prior to exiting to IDMS/DC.

Signing off ends your IDMS Extractor session. Any changes you have made to your PF key assignments are saved.

How Specifications and JCL Members are Saved

If you are signed onto IDMS/DC when you execute IDMS Extractor, your specifications and JCL members are saved on
the IDMS Extractor database under your user ID. If you are not signed onto IDMS/DC when you execute IDMS Extractor,
your specifications and JCL members are saved on the IDMS Extractor database under your logical terminal identifier
(LTERM ID) of the terminal you are using.
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If you enter IDMS Extractor again and have not signed on to IDMS/DC, you are not able to access your specifications
saved in the previous session.

If you enter IDMS Extractor again, either after signing on to IDMS/DC, or after your terminal is given a different LTERM ID
by IDMS/DC, you are also not able to access your specifications saved in the previous session.

You should sign on to IDMS/DC before using IDMS Extractor.

Additional Screens
The IDMS Extractor screens listed below were not covered in the sample IDMS Extractor session:

• Specify Specification List
• Begin Edit Record Selection List
• Index Entry Point Selection List
• Area Deselection
• Entry Record/Index Deselection
• Path Set Deselection
• Field Level Selection Criteria
• Record/Element Review
• Field Level Criteria Deselection
• Confirm Subschema Record Date
• Field Mismatch
• Utilities Menu
• Specification Utilities
• JCL Utilities
• Copy Utility

The topics in this section provide a brief description of each screen.

Specify Specification List Screen

The Specify Specification List screen displays when the Specification Name field on the Specify Database Extract
Specification screen is left blank. The names of all specifications that you have previously saved are displayed on this
screen.

The COMPLETE field indicates whether you have specified Record Level Selection Criteria for ALL selected records/sets
in all paths in the specification. If N(o) is shown, you must finish the specification before using it.

To select a specification for viewing or modification:

1. Type S in the selection field to the left of the specification name you want to select.
2. Press the ENTER key.

CA─IDMS/DBX Rnn.nn ───  Specify Specification List  ──────────── hh:mm mm/dd/yy

COMMAND ===>                                          SCROLL ===> PAGE  USVMSPL

Enter S to Select a Specification to Edit, press ENTER

  ───────Specification Name───────   Created   Last Modified   Size   Complete

s DEPARTMENT-TEACHER                mm/dd/yy  mm/dd/yy hh:mm     11       Y

  **END**
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Begin Edit Record Selection List Screen

The Begin Edit Record Selection List screen displays when Y is specified in the Begin viewing/editing in the middle of
a path definition field on the Specify Database Extract Specification screen. This field is only displayed when viewing a
previously saved specification.

Use this screen to bypass the viewing of all the Record Level Selection Criteria and Path-Record Set Selection List
screens that would appear if you were to view the path definition beginning with the Entry Record or Index. A list of all
records and the sets in which the record participates, and which are included in your path definition, are displayed on this
screen.

The RLSC field indicates whether Record Level Selection Criteria have been specified for the indicated record/set.

The Recursive field indicates whether or not the record in the set is recursive.

To select a record to begin viewing or editing:

1. Type S in the selection field to the left of the record name you want to select.
2. Press the ENTER key.

CA─IDMS/DBX Rnn.nn ───  Begin Edit Record Selection List  ────── hh:mm mm/dd/yy

COMMAND ===>                                          SCROLL ===> PAGE  USVMBER

DBX0018I EDITING AN EXISTING SELECTION CRITERIA SPECIFICATION

Enter S to Select the record/set at which viewing/editing of an existing path

          definition is to begin, or

      END command to return to the Specify Database Extract Specification

          screen, press ENTER

  ──Record Name───  ─Type─  ────Set Name────  Set Walked From  RLSC  Recursive

  DEPT              Owner   DEPT-TEACHER      Entry Record       Y       N

  SUBJECT           Member  DEPT-ACADEMIC     Owner to Member    Y       N

  **END**

Index Entry Point Selection List Screen

The Index Entry Point Selection List screen displays when Index is selected on the Database Entry Point Selection Menu
screen and the Index Name field is left blank.

To select indexes that are to be entry points into the source database (that is, indexes that define the beginning of a path
definition):

1. Type S in the selection field to the left of the index you want to select as an entry point.
2. Press the ENTER key.

 CA─IDMS/DBX Rnn.nn─────  Index Entry Point Selection List  ────  hh:mm mm/dd/yy

 COMMAND   ===>                                        SCROLL ===> PAGE  USVMIDX

 Enter S to Select an Entry Index,

       H to Select a Hierarchy of records starting with the selected Index as

         an Entry Index,

       N to Select a Network of records starting with the selected Index as

         an Entry Index,

       D to Deselect a previously selected (*S) Index,
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       blank to not show a previously selected path, press ENTER

 s    IX-SUBJ-LNAME

     **END**

Area Deselection Screen

The Area Deselection screen displays when you deselect an entry area on the Database Entry Point Selection Menu
screen.

Deselecting an entry area implies that ALL entry records residing in the area are deselected. Deselecting an entry record
implies that the ENTIRE path definition will be deleted.

Each previously selected area is shown with an *S to the left of its name. To deselect an area, type a D to the left of the
name you want deselected and press the ENTER key.

When the Area Deselection screen appears, you have two processing options:

• Press the ENTER key to continue with the deselection or
• Type the END command or press the End PF key to cancel the deselection.

CA─IDMS/DBX Rnn.nn ───  Area/Record/Index/Set Deselection  ───── hh:mm mm/dd/yy

COMMAND ===>                                                            USVMDSL

 *****************************************************************************

 **                                                                         **

 **       WARNING ────────────── WARNING ────────────── WARNING

 **                                                                         **

 **                                                                         **

 **     You are requesting to DESELECT a previously selected AREA           **

 **                                                                         **

 **                   Entry Area:   DEPT-REGION                             **

 **                                                                         **

 **     Note:  Deselecting an Entry Area implies that ALL Entry             **

 **            Records residing in the area will be deselected.             **

 **                                                                         **

 **       Do you want only THIS set deselected or this set and ALL          **

 **       selected sets in the path AFTER this set also deselected?         **

 **       Enter Deselection Type (T/A) ===> A                               **

 **                                                                         **

 **     Press ENTER key to Deselect or enter an END command to cancel.      **

 **                                                                         **

 *****************************************************************************

Entry Record/Index Deselection Screen

The Entry Record/Index Deselection screen, shown below, is displayed when you deselect an Entry Record or Entry Index
on the Database Entry Point Selection Menu screen.

Deselecting an Entry Record or Entry Index implies that the ENTIRE path definition is deleted.

Each previously selected Entry Record or Entry Index is shown with an *S to the left of its name. To deselect the Entry
Record or Entry Index, type a D to the left of the name you want deselected and press the ENTER key.
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When the Entry Record/Index Deselection screen appears, you have two processing options:

• Press the ENTER key to continue with the deselection or
• Type the END command or press the End PF key to cancel the deselection.

CA─IDMS/DBX Rnn.nn ───  Area/Record/Index/Set Deselection  ───── hh:mm mm/dd/yy

COMMAND ===>                                                            USVMDSL

 *****************************************************************************

 **                                                                         **

 **       WARNING ────────────── WARNING ────────────── WARNING

 **                                                                         **

 **                                                                         **

 **     You are requesting to DESELECT a previously selected RECORD         **

 **                                                                         **

 **                   Entry Record: SUBJECT                                 **

 **                                                                         **

 **     Note:  Deselecting an Entry Record/Index implies that the           **

 **            ENTIRE path definition will be deleted.                      **

 **                                                                         **

 **       Do you want only THIS set deselected or this set and ALL          **

 **       selected sets in the path AFTER this set also deselected?         **

 **       Enter Deselection Type (T/A) ===> A                               **

 **                                                                         **

 **     Press ENTER key to Deselect or enter an END command to cancel.      **

 **                                                                         **

 *****************************************************************************

  

Path Set Deselection Screen

The Path Set Deselection screen is displayed when you deselect a path set on the Path-Record Set Selection List screen.
Deselecting a path implies that all sets selected in the path after the deselected set are also deselected. However, the
deselected process stops at recursive records. Sets selected in the path after recursive records are not deselected. This
allows you to flip-flop the way sets are walked in recursive structures.

Deselecting a path set can have one of two effects:

If the path set does not participate in a recursive structure
, deselecting a path set implies that ALL sets selected in the path AFTER the deselected set are also deselected.

If the owner-member record of this set participates in a recursive structure
and is therefore accessed by other sets in the path, you have one of the following options:

• Deselect THIS set only (Option T)
• Deselect this set and ALL selected sets in the path AFTER this set (Option A).

You can deselect only one set or flip-flop the way a recursive bill-of-materials structure is walked.

Path Set Deselection Screen Non-Recursive Structure

CA─IDMS/DBX Rnn.nn ───  Area/Record/Index/Set Deselection  ───── hh:mm mm/dd/yy

COMMAND ===>                                                            USVMDSL
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 *****************************************************************************

 **                                                                         **

 **       WARNING ────────────── WARNING ────────────── WARNING

 **                                                                         **

 **                                                                         **

 **     You are requesting to DESELECT a previously selected SET            **

 **                                                                         **

 **                   Path Set:     DEPT-TEACHER                            **

 **                                                                         **

 **     Note:  Deselecting a Path Set implies that ALL sets                 **

 **            selected in the path AFTER the deselected set                **

 **            will also be deselected. However, the destination            **

 **            process stops at recursive records. Sets selected            **

 **            in the path AFTER recursive records will not be              **

 **            disectected.                                                 **

 **                                                                         **

 **     Press ENTER key to Deselect or enter an END command to cancel.      **

 **                                                                         **

 *****************************************************************************

      

Field Level Selection Criteria Screen

The Field Level Selection Criteria screen displays when the Field Level Selection Criteria field is selected on the Record
Level Selection Criteria screen. This screen is used to select field-level criteria for the specified path record.

To define field level selection criteria, follow these steps:

1. Type S in the selection field to the left of one of the operands you want to select or type S in the selection field to the
left of one of the range options you want to select.

2. Press the ENTER key.

 CA─IDMS/DBX Rnn.nn───  Field Level Selection Criteria  ────────  hh:mm mm/dd/yy

 COMMAND   ===>                                                          USVMFLS

 Entry Index:  DEPT                      VIEWING  Criterion 001 of 002

 Path Record:  TEACHER

 Accessed By:  SET WALK     as member of DEPT-TEACHER     set, walked own to mb

 Enter the criterion number you wish to view/edit, or

       S to Select one (1) of the operators to be applied against the data you

         specify on subsequent Record Element screen(s), or

       END command to end viewing/editing field level criteria, press ENTER

   Extract a record from the source database if its data is

       EQ (=)   S NE ( =)     LT (<)     LE (<=)     GT (>)     GE (>=)

      the data specified on the following Record Element screen,  OR

       Within     Not Within
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      the range of data specified on the following two Record Element screens.

   Despecify Character for Record Element screen ===> \

Record/Element Review Screen

The Record/Element Review screen, shown below, is displayed after selecting an operand on the Field Level Selection
Criteria screen. This screen is used to specify values that IDMS Extractor uses to determine which records to extract from
the source database.

 GSI Rnn.nn ────────  Record/Element Review  ──────────────────── h

 COMMAND ==>                                                            GSIRECC0

 TDB0077I MODIFY FIELD SELECTION DATA FOR "NOT_EQUAL" (NE) CONDITION

 RECORD: DEPT V 6                                  DICT:

                                                   DSPEC: \    LINE 0001 OF 009

 02 DEPT-NAME................................ A

 02 DEPT-HEAD................................ A

 02 DEPT-ROOM................................ G

  05 DEPT-ROOM-NO(OOO1)...................... P  000

  05 DEPT-ROOM-NO(0002)...................... P  000

  05 DEPT-ROOM-NO(0003)...................... P  000

  05 DEPT-ROOM-NO(0004)...................... P  000

  05 DEPT-ROOM-NO(0005)...................... P  000

  05 DEPT-ROOM-NO(0006)...................... P  000

  

Example

To have IDMS Extractor select records where the DEPT-ROOM-NO is not equal to zero:

1. Type 0 for all the field values for the DEPT-ROOM-NO field and press the EOF key.
When values are entered in multiple fields, each field must satisfy the condition or database record is not extracted.
In this example, DEPT-ROOM-NO(1) must be not=0 and DEPT-ROOM-NO(2) must be not=0, etc. for the database
record to be extracted.

2. Type the END command or press the End PF key to save the criteria and return to the Field Level Selection Criteria
screen.
At this time, another criteria can be specified by selecting another operator and pressing the ENTER key again. In this
situation, the database record would be extracted if its data satisfied either Criteria 1 or Criteria 2.

Record/Element Display &amp; Modification Commands

The following commands are active at the Record/Element Review screen:

Command Function
DISPLAY Redisplay the record after using the SET command.
EXIT Leave the record display and return to the IDMS Extractor

session.
INITIALIZE Ensure that all record element descriptions are available and

initialize elements to null values.
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QUIT Leave record display, terminate the IDMS Extractor session, and
return to the IDMS/DC system prompt.

SET HEX/NATIVE Change the display format to/from hexadecimal format.
SET AUTOHEX Change the display format of any element whose data content

does not match its picture and/or usage to hexadecimal.
SET LOWERCASE Change the display format of any element to lowercase.

Record/Element Display & Modification Commands Syntax Summary

 DISPLAY [CONTINUE]

 EXIT

 INITialize record-name

 QUIT

               /     \

 [SET] AutoHEX < ON  >

               \ OFF /

               /        \

 [SET] element < HEX    >

               \ NATIVE /

                 /     \

 [SET] LowerCASE < ON  >

                 \ OFF /

DISPLAY Command

DISPLAY [CONTINUE]

Use the DISPLAY command to redisplay the record under review or modification. You must enter this command in order to
enact a SET AUTOHEX, SET HEX/NATIVE, or SET LOWERCASE command.

Rule for the DISPLAY Command

Record display may exhaust available IDMS Extractor storage before all fields (or occurrences) are formatted. IDMS
Extractor responds by displaying a warning message to inform you of this condition. Use the DISPLAY CONTINUE
command to begin formatting at the point in the record where storage is exhausted.

EXIT Command

eXit

Use the EXIT command to leave the record display and return to the IDMS Extractor session.

INITIALIZE Command

INITialize record-name

 495



 Programming

Use the INITIALIZE command at the Record/Element Review screen to ensure that all record element descriptions are
available and to initialize elements to null values appropriate to usage: numeric fields are initialized to zero and others are
initialized to spaces.

QUIT Command

Quit

Use the QUIT command to leave the record display, terminate the IDMS Extractor session, and return to the IDMS/DC
system prompt.

SET AUTOHEX Command

               /     \

 [SET] AutoHEX < ON  >

               \ OFF /

Use the SET AUTOHEX command to automatically change the record/element display format of any element whose data
contents does not match its PICTURE and/or USAGE to hexadecimal. Items with valid data are not affected.

If ON or OFF is not specified, the option is toggled.

If AUTOHEX is specified while a record is being displayed, enter the DISPLAY command to change the fields on the
current display.

SET HEX/NATIVE Command

               /        \

 [SET] element < HEX    >

               \ NATIVE /

Use the SET HEX/NATIVE command to change the display format of a specific element to/from hexadecimal format.

The command does not cause the record, group, or element to be displayed. The new mode takes effect only when you
enter the DISPLAY command or when a new occurrence of the record is obtained from the database.

When you specify NATIVE at the element level, IDMS Extractor displays the level number and usages of the specified
element in the message area.

SET LOWERCASE Command

                 /     \

 [SET] LowerCASE < ON  >

                 \ OFF /
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Use the SET LOWERCASE command to change the display format of any element to lowercase.

If ON or OFF is not specified, the option is toggled.

If LOWERCASE is specified while a record is being displayed, enter the display command to change the fields on the
current display.

Field Level Criteria Deselection Screen

The Field Level Criteria Deselection screen, shown below, is displayed when you want to deselect ALL field level selection
criteria for a selected record. To deselect the field level criteria, place a D to the left of the Field Level Selection Criteria
field on the Record Level Selection Criteria screen and press the ENTER key.

When the Field Level Criteria Deselection screen appears, you have two processing options:

• Press the ENTER key to continue with the deselection or
• Type the END command or press the End PF key to cancel the deselection.

 CA─IDMS/DBX Rnn.nn───  Field Level Selection Criteria  ────────  hh:mm mm/dd/yy

 COMMAND   ===>                                                          USVMFLS

 Entry Index:  DEPT                      VIEWING  Criterion 001 of 002

 Path Record:  TEACHER

 Accessed By:  SET WALK     as member of DEPT-TEACHER     set, walked own to mb

 Enter the criterion number you wish to view/edit, or

       S to Select one (1) of the operators to be applied against the data you

         specify on subsequent Record Element screen(s), or

       END command to end viewing/editing field level criteria, press ENTER

   Extract a record from the source database if its data is

       EQ (=)   S NE ( =)     LT (<)     LE (<=)     GT (>)     GE (>=)

      the data specified on the following Record Element screen,  OR

       Within     Not Within

      the range of data specified on the following two Record Element screens.

   Despecify Character for Record Element screen ===> \

  

Confirm Subschema Record Date Screen

The Confirm Subschema Record Date screen displays when you are viewing or editing an existing path definition and
want to look at Field Level Selection Criteria for a record. If the dictionary has been updated and any element within that
record has changed since the last time the specification was saved, this screen is displayed.

The Confirm Subschema Record Date screen warns you that the dictionary has been updated since the last time you
specified Field Level Selection Criteria for that record. If elements were added to or deleted from the dictionary, or the
lengths of any element changed, you will not be able to use the Field Level Selection Criteria you specified. The name of
the record and the date at which the record was updated in the dictionary are displayed.
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When the Confirm Subschema Record Date screen appears, you have two processing options:

• Press the ENTER key to continue with the deletion of the Field Level Selection Criteria or
• Type the END command or press the End PF key to continue using the Field Level Selection Criteria.

 CA─IDMS/DBX Rnn.nn─────  Confirm Subschema Record Date  ───────  hh:mm mm/dd/yy

 COMMAND   ===>                                                          USVMCFD

  *****************************************************************************

  **                                                                         **

  **          WARNING ────────────── WARNING ────────────── WARNING

  **                                                                         **

  **                                                                         **

  **      The DEPT record in the dictionary was updated as of mm/dd/yy.      **

  **          You created and saved Field Level Selection Criteria for       **

  **             this record prior to it being updated.                      **

  **                                                                         **

  **                                                                         **

  **         If elements were added or deleted or the lengths of any         **

  **            elements changed, you will NOT be able to use the            **

  **              Field Level Selection Criteria you specified.              **

  **                                                                         **

  **                                                                         **

  **  Press ENTER to delete the Field Level Selection Criteria.              **

  **                                                                         **

  **  Use END command to continue using the Field Level Selection Criteria.  **

  **                                                                         **

  *****************************************************************************

      

Field Mismatch Screen

The Field Mismatch screen displays when you are viewing or editing an existing path definition and you want to look at the
Field Level Selection Criteria for a record. This screen displays after the Confirm Subschema Record Date screen.

The Field Mismatch screen informs you that the dictionary has been updated since the last time you specified Field Level
Selection Criteria for the record. The data lengths or displacements of the fields that are defined in the dictionary no longer
match the data lengths or displacements of the fields in your Field Level Selection Criteria.

When the Field Mismatch screen appears, you have two processing options:

• Press the ENTER key to continue with the deletion of the Field Level Selection Criteria.
• Type the END command or press the End PF key to return to the Field Level Selection Criteria screen.

 CA─IDMS/DBX Rnn.nn─────  Field Mismatch  ──────────────────────  h

 COMMAND   ===>                                                          USVMFMM

 DBX0079E FIELD LEVEL CRITERIA CANNOT BE USED FOR THE DEPT RECORD

  *****************************************************************************

  **                                                                         **

  **          WARNING ────────────── WARNING ────────────── WARNING

  **                                                                         **

  **         The data lengths or displacements of fields defined in the      **
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  **                                                                         **

  **         dictionary for the  DEPT             record do  NOT  match      **

  **                                                                         **

  **             the data lengths or displacements of fields in the          **

  **                                                                         **

  **             Field Level Selection Criteria  which was saved on          **

  **                                                                         **

  **                             the DBX database.                           **

  **                                                                         **

  **                                                                         **

  **   Press ENTER to delete the Field Level Selection Criteria.             **

  **                                                                         **

  **   Use END command to return to Field Level Selection Criteria screen.   **

  **                                                                         **

  *****************************************************************************

  

Utilities Menu Screen

The Utilities Menu screen displays when option 3 (utilities) is specified on the IDMS Extractor Main Menu. The Utilities
Menu screen provides the following options:

Delete, Print, or Rename Selection Criteria Specifications
Type 1 in the OPTION field and press the ENTER key. The Specification Utilities screen displays.

Delete, Print, or Rename JCL Members
Type 2 in the OPTION field and press the ENTER key. The JCL Utilities screen displays.

Copy Selection Criteria Specifications or JCL Members
Type 3 in the OPTION field and press the ENTER key. The Copy Utility screen displays.

 CA─IDMS/DBX Rnn.nn──────  Utilities Menu  ──────────────────────

 OPTION    ===> 1                                                        USVMUTI

 Enter Option, press ENTER

     1  Specification - Delete, Print, or Rename Selection Criteria

                        Specifications

     2  JCL Member    - Delete, Print, or Rename JCL Members

     3  Copy          - Copy Selection Criteria Specifications or JCL Members

      

Specification Utilities Screen

The Specification Utilities screen displays when option 1 is specified on the Utilities Menu screen. The Specification
Utilities screen allows you to delete, rename, or print a specification.

To delete a selection specification, following these steps:

1. Type D in the OPTION field.
2. Type the name of the specification you want to delete in the Name field.
3. Press the ENTER key.
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To rename a selection criteria specification, follow these steps:

1. Type R in the OPTION field.
2. Type the name of the specification you want to rename in the Name field.
3. Type a new name for the specification in the Newname field.
4. Press the ENTER key.

To print a selection criteria specification, follow these steps:

1. The -MODEL-PRINT-SPEC member must first be copied and renamed to PRINT-SPEC then edited to tailor it for your
environment. This JCL is submitted to perform the actual printing of the specification.

2. Type P in the OPTION field.
3. Type the name of the specification you want to print in the Name field.
4. Press the ENTER key.

 CA─IDMS/DBX Rnn.nn─────  Specification Utilities  ─────────────  hh:mm mm/dd/yy

 OPTION    ===> D                                                        USVMSUT

    blank - Display Specification List

    D - Delete Spec        R - Rename Spec (From "Name" to "Newname")

    P - Print Spec

 Enter Option and optional Specification Name(s), press ENTER

 Specification

   Name =====> DEPT-TEACHER                       (if option "D", "P", or "R")

   Newname ==>                                    (if option "R")

      

JCL Utilities Screen

The JCL Utilities screen, shown below, is displayed when option 2 is specified on the Utilities Menu screen. Use the JCL
Utilities screen to delete a JCL member, rename a JCL member, or print a JCL member.

To delete a JCL member, follow these steps:

1. Type D in the OPTION field.
2. Type the name of the JCL member you want to delete in the Name field.
3. Press the ENTER key.

To rename a JCL member, follow these steps:

1. Type B in the OPTION field.
2. Type the name of the JCL member you want to rename in the Name field.
3. Type a new name for the JCL member in the Newname field.
4. Press the ENTER key.

To print a JCL member, follow these steps:

1. The -MODEL-PRINT-JCL member must first be copied and renamed to PRINT-JCL and then edited to tailor it for your
environment. This JCL is submitted to perform the actual printing of the JCL member.

2. Type P in the OPTION field.
3. Type the name of the JCL member you want to print in the Name field.
4. Press the ENTER key.
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 CA─IDMS/DBX Rnn.nn──────  JCL Utilities  ──────────────────────

 OPTION    ===> D                                                        USVMJUT

    blank - Display JCL Member List

    D - Delete JCL         R - Rename JCL (From "Name" to "Newname")

    P - Print JCL

 Enter Option and optional JCL Member Name(s), press ENTER

 JCL Member

   Name =====> STUDENT-DATABASE                  (if option "D", "P", or "R")

   Newname ==>                                    (if option "R")

  

Copy Utility Screen

The Copy Utility screens displays when option 3 is specified on the Utilities Menu screen. Use the Copy Utility screen to
copy a Selection Criteria Specification or copy a JCL member from any IDMS Extractor user ID, including yourself.

To copy a selection criteria specification, follow these steps:

1. Type 1 in the OPTION field.
2. Type the user ID or LTERM ID you want to copy from in the Copy from User-id field.
3. Type the name of the Selection Criteria Specification in the Name field.
4. Type a name for the copied Selection Criteria Specification in the Newname field.
5. Press the ENTER key.

To copy a JCL member, follow these steps:

1. Type 2 in the OPTION field.
2. Type the user ID or LTERM ID you want to copy from in the Copy from User-id field.
3. Type the name of the JCL member in the Name field.
4. Type a name for the copied JCL member in the Newname field.
5. Press the ENTER key.

 CA─IDMS/DBX Rnn.nn──────  Copy Utility  ──────────────────────&

 OPTION    ===> 1                                                        USVMCPY

    1 - Copy a Selection Criteria Specification

    2 - Copy a JCL Member

 Enter Option, From User-id, and optional Name(s), press ENTER

 Copy from User-id  ===> userid

 Specification/JCL

   Name =====> DEPT-TEACHER                     (blank for member list)

   Newname ==> NEW-DEPT-TEACHER
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IDMS Extractor Logical System Overview
IDMS Extractor is menu-driven. The diagram below shows a logical overview of the system. To perform some of the
functions, several screens may be used. Each screen and its associated fields are described in detail in the online
documentation that you can access from any IDMS Extractor screen by using the HELP command or the appropriate PF
key.

Operations
This section covers IDMS Extractor operations. It describes the IDMS Extractor system requirements, storage
requirements, and recovery procedures.

Before running IDMS Extractor, consider these operational factors:
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• All IDMS conventions regarding locking of the source and target databases are used. To ensure accurate extraction of
data from the source database while IDMS Extractor is executing, you may want to prevent other jobs from updating
the source database.

• You may either load a new database (that is, a database that was just formatted) or update an existing database. If
you update an existing database, unexpected problems may arise if an attempt is made to store or connect a duplicate
record unless the store or connect is prevented by a DUPLICATES NOT ALLOWED clause.

• The target subschema must reside in a dictionary load area. The Database Load Component of IDMS Extractor
requires all user-defined and non-system owned integrated index sets have a set CONNECT option of MANUAL and a
set ORDER of NEXT or SORTED. Further, if a SORTED set allows duplicates, and the source database was created
with duplicates FIRST, the target database must be created with DUPLICATES LAST. To assist in complying with these
requirements, a transient (temporary) subschema is created from the specified target so that you do not have to create
a special target schema/subschema for IDMS Extractor use. The transient subschema is added to the target dictionary,
used by the Database Load Component, and subsequently deleted from the target dictionary. Optionally, the transient
subschema may be linked into a load library that is defined as a STEPLIB for the Database Load Component.

IDMS Extractor Requirements
The system requirements and storage requirements for executing both the Online and Batch Components of IDMS
Extractor are outlined below.

System Requirements

The system requirements of IDMS Extractor are as follows:

CIS Requirements for IDMS

The following CIS (Common Infrastructure Services) components must be installed prior to the installation of IDMS.:

NOTE
If you are installing only the IDMS CMS Option in order to accessa z/OS or z/VSE back end environment, it is
not nessary to install any of the Common Services.

• CAISSF Standard Security Facility
– Required by IDMS. security implementation
– Required during installation as well as runtime

• CAICCI Common Communications Interface
– Required if installing IDBGS.

The CIS software is installed using Activator. If this is the first time you have installed CIS, the initial installation process
only offloads the Activator software; it will not install any of the actual CIS applications.

CIS expects all other software packages on the z/VM platform to also use CA Activator for their installation. Each package
would then 'request' Activator to tell CIS which of its products were required.

IDMS. does not use Activator for its installation. In order to simulate this 'request', an EXEC, CAE5ACT, is provided on the
installation file which is downloaded at the beginning of the installation process. See Complete Installation of CIS Software
for information on when to run this EXEC.

NOTE
Access to the CIS software is required to use the IDMS. software. You must be linked to the CIS software
installation minidisks. If this is not done, you may receive S-806 (or other) abends when IDMS. makes calls to
the CIS software and the system is unable to locate the required CIS modules, such as CAS9SEC.
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IDMS System Requirements

The following list contains the IDMS. system requirements:

• DASD requirements
– 472 cylinders (default configuration)
– More or less depending on products installed
– Each site may tailor database disk sizes but should not make smaller

• Tape drive requirement
– 3480 cartridge tape drive

NOTE
Use of a physical tape is optional if you use the Electronic filedelivery option.

– Any release of COBOL and TXTLIB (optional)

NOTE
TXTLIB is required only for the installation of the demonstrationdatabase.

• Assembler
• Separate user ID for IDMS. CV machine

– 16M+ region
(default SYSGEN requires 20M)

– MAXCONN should be at least 50M for database access
– IUCV authorization for ALLOW and ANY

Environments Supported

These lists contain the IBM mainframe computer systems and IBM operating systems supported by the IDMS. installation.

Mainframe systems

• S/390
• zSeries 900 enterprise server
• Or any mainframe computer system that is plug-compatible with the above

Operating systems

• z/VM Release V5R3 or higher

Minidisk Space Requirements

The product install minidisk requires approximately 200-225 cylinders depending on the products selected. The following
files reside on the install disk:

• IDMSLIB MACLIB
• DBALIB LOADLIB
• IDMSLIB LOADLIB
• TEXT modules
• SYSLIN members
• Install EXECs
• APARs and APAR control files

NOTE
If you plan to install IDTOOL on the same minidisk as IDMS, account for it in your initial allocation.

Database Minidisks
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Minidisk parameters are customized for ALL files:

Page size - 1024, 2048, 4096, or FBA

• File name - used for FILEDEFS or dynamic allocation
• Starting page number
• Number of pages

Total cylinders required (using defaults) if all products installed - 272 cylinders

NOTE
If you change the number of pages, the installation verifies there are no page overlaps before creating your
DMCL. If page overlaps are reported, you must correct them. This includes:

• Required Database Files
• Demo Database Files (only if installing the demonstration database)
• ASF Database Files (ASF Option only)
• SQL Database Files (SQL Option only)

Required Database Files

This table contains space requirements for required database files. You may change:

• Minidisk addresses
• Page ranges
• And/or the number of pages

for all files during the install process as dictated by your site requirements.

File name Disk address Page size Starting page
number

Number pages
(3380)

Number pages
(3390)

Number
cylinders

DCCAT 500 4096 1 592 1432 4
DCCATX 501 4096 801 142 172 1
DCCATL 502 4096 1001 142 172 1
DCDML 503 4096 2001 1040 1250 7
DCLOD 504 4096 3501 142 172 1
DCLOG 505 4096 30001 4038 4847 27
DCRUN 506 2048 40001 1069 1250 4
DCSCR 507 2048 50001 2147 2505 8
DIRLDB 508 4096 5001 2089 2509 14
DIRLLOD 509 4096 4001 142 172 1
DCMSG 50A 4096 10001 4038 4847 27
DICTDB 50B 4096 60001 2089 2509 14
DLODDB 50C 4096 70001 592 712 4
SECDD 50D 4096 90001 592 712 4
DCLSCR 520 2048 95001 2147 2505 8
Subtotal: 125

Demo Database Files (only if installing the demonstration database)
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The following table contains minidisk space requirements for the Commonweather database files.

File name Disk address Page size Starting page
number

Number pages
(3380)

Number pages
(3390)

Number
cylinders

EMPDEMO 511 4096 75001 142 172 1
INSDEMO 512 4096 75201 142 172 1
ORGDEMO 513 4096 75401 142 172 1
Subtotal: 3

ASF Database Files (ASF Option only)

The following table contains minidisk space requirements for ASF database files.

NOTE
Allocation of new ASF files is optional. ASF users may choose to use existing files and only install the ASF
software.

File name Disk address Page size Starting page
number

Number pages
(3380)

Number pages
(3390)

Number
cylinders

ASFDML 518 4096 80001 2089 2509 14
ASFLOD 519 4096 83001 1040 1250 7
ADEFN 51A 4096 85001 1040 1250 7
ADATA 51B 4096 87001 2089 2509 14
Subtotal: 42

SQL Database Files (SQL Option only)

The following table contains minidisk space requirements for SQL database files.

File name Disk address Page size Starting page
number

Number pages
(3380)

Number pages
(3390)

Number
cylinders

SQLDD 50E 4096 20001 2089 2509 14
SQLLOD 50F 4096 28001 592 712 4
SQLXDD 510 4096 27001 592 712 4
EMPLDEMO 514 4096 77001 142 172 1
INFODEMO 515 4096 77201 142 172 1
INDXDEMO 516 4096 77401 142 172 1
PROJDEMO 517 4096 77601 142 172 1
Subtotal: 26

Journal Database Files

A minimum of two journal files are required. The following table contains minidisk space requirements for journal database
files.

File name Disk address Page size Starting page
number

Number pages
(3380)

Number pages
(3390)

Number
cylinders

J1JRNL 51C 2048 N/A 5112 5964 19
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J2JRNL 51D 2048 N/A 5112 5964 19
J3JRNL 51E 2048 N/A 5112 5964 19
J4JRNL 51F 2048 N/A 5112 5964 19
Subtotal: 76

Operating Environment

IDMS Extractor supports the following product releases:

• IDMS Release 16.0
• IDMS/DC Release 16.0

Terminal Type

The online components of IDMS Extractor can be used from any 3270-compatible terminal, model 2, 3, 4, or 5.

Security

Normal IDMS/DC security applies when using the Online Components of IDMS Extractor. You can access only selection
criteria specifications and JCL members that you create during the current session, or that you have previously created
and saved. Your ability to access to other users' Selection Criteria Specifications and JCL members is controlled using the
IDMS Extractor customization macro described in this section.

Online Storage Requirements

IDMS Extractor requires program storage, working storage, scratch storage, and queue storage.

Program Storage

All IDMS Extractor modules are reentrant. Therefore, one copy supports multiple users. All modules, except modules
related to the following functions, are pseudo-conversational:

• Recovery
• Area/Record/Index/Set Deselection
• Online Documentation.

The total program storage requirement for the IDMS Extractor online modules is approximately 750K. In addition, the Edit
JCL function, which uses the EDITOR, requires 120K of program storage.

Working Storage

Each user that is currently executing a command uses between 10K and 20K of working storage, depending upon the
function being performed. In addition, each active user shares the program storage, which is noted above.

Scratch Storage

Scratch records are used during the session to store information about the executing task. Approximately 4K of scratch
area are used per task. The EDIT JCL function uses an additional 1K of scratch area for every 10 lines of source code.

Queue Storage

IDMS Extractor does not use IDMS/DC queue storage.
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Batch Storage Requirements

IDMS Extractor batch storage requirements depend on the following factors:

• The size of the source and target subschemas.
• The size of the largest database record included in a database path.
• The sort storage requirements.
• Whether the components are run under a central version (CV) or in local mode.

The tables in the Batch Storage Requirements--EXTRACT Step and Batch Storage Requirements--LOAD Step sections
show the amount of batch storage that is required for the Database Extract and Database Load Components, respectively,
when executing the components under a CV. If the components are to run in local mode, additional storage is required for:

• IDMS runtime system modules
• Journal and database buffers.

Batch Storage Requirements--EXTRACT Step

Category Description
Database Extract Component 250K - size of the largest module loaded into virtual storage at one

time for the Batch Database Extract Component.
File Buffers Size of the operating system buffers for the files used by the

Database Extract Component.
Pseudo Subschema Approximately 3 times the size of the source or target

subschemas.
Extract Record Size of the largest database record being extracted plus 28 bytes,

or 256 bytes, whichever is greater.
Set Stack Area 8K - size of area for saving set information when walking sets.

Batch Storage Requirements--LOAD Step

Category Description
Database Load Component 100K - size of the largest modules loaded into virtual storage at

one time for the batch Database Load Component.
File Buffers Size of the operating system buffers for the files used by the

Database Load Component.
Pseudo Subschema Approximately 3 times the size of the target subschema.
Extract Record Size of the largest database record being extracted plus 28 bytes,

or 256 bytes, whichever is greater.
Sort Storage Use you installation's default sort storage.

Recovery Procedure
During an IDMS Extractor session, information is stored in the scratch area. While editing a JCL member, the member you
are editing is also stored in the scratch area. In the event of an abend, you can recover the changes you have made since
your last save only if the scratch area is left intact. If IDMS Extractor abends, the scratch area is unaffected and recovery
is possible unless you were in the middle of an online Selection Criteria Specification session. If your system goes down,
the scratch area is lost.

When an abend does occur, you are returned to the IDMS/DC prompt and a message is displayed. When you invoke
IDMS Extractor again, you are returned to the point in the session when the abend occurred.
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Executing IDMS Extractor
Once a Selection Criteria Specification is created, you must run the Database Extract Component to extract data from the
source database and the Database Load Component to load the extracted data onto the target database.

• To run the extract and load batch components, the model JCL and key for:
– z/OS-Target or Distribution source library member USVEXEC
– z/VSE- SAMPJCL library member USVEXEC.S
– z/VM- USVEXEC EXEC

• To run the JCL Member Print Utility, the model JCL and key for:
– z/OS-Target or Distribution source library member USVPJCL
– z/VSE- SAMPJCL library member USVPJCL.S
– z/VM- USVPJCL EXEC

• To run the Specification Print Utility, the model JCL and key for:
– z/OS-Target or Distribution source library member USVPSPC
– z/VSE- SAMPJCL library member USVPSPC.S
– z/VM- USVPSPC EXEC

The sample JCL and keys for these components and utilities are shown below.

Sample JCL

When IDMS Extractor is installed, sample JCL is loaded onto the IDMS Extractor database by USVUJCL. This sample
JCL is associated with the user ID of DBXADMIN. When you access the Edit JCL Component, if you do not already have
a copy of the sample JCL, it is copied to your user ID. You must edit the JCL, using the JCL Editor Component, to tailor it
to your environment. You can copy the JCL member first, using the JCL Utilities Component, to a name of your choice so
that the original model JCL is not modified.

Extract Information from the Source Dictionary - z/VSE

The JCL in TOOLJCL library member USMXTRCT.S (z/VSE) allocates the work files, allocates the syntax files, extracts
information from the source dictionary, compares the extract to the object dictionary, reports on the comparison, and
produces the syntax files.

 *    ----- Dictionary Migrator STEP ----- 'USMXTRCT' SAMPLE JCL -----

 *     **** CREATE A SYSIDMS PARAMETER FILE *****

 // UPSI  1

 // OPTION   LOG,PARTDUMP

 // DLBL     anyname,'work.file.SYSIDMS',0,SD

 // EXTENT   SYS041,volser,,,948,1

 // ASSGN    SYS041,DISK,VOL=volser,SHR

 // EXEC     DITTO

 $$DITTO CSQ FILEOUT=anyname

 * SYSIDMS parameters.

 * For Local Mode specify :

 *

 DMCL=dmcl-name,LOCAL=ON,JOURNAL=OFF

 FILENAME=SYSIPT,FILETYPE=D,BLKSIZE=80,DEVADDR=SYSIPT

 *

 * For CV runs specify :

 *
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 DMCL=dmcl-name,LOCAL=OFF,JOURNAL=OFF

 FILENAME=SYSIPT,FILETYPE=D,BLKSIZE=80,DEVADDR=SYSIPT

 /*

 *

 // OPTION PARTDUMP

 *  **** z/VSE library where CA IDMS Dictionary Migrator resides

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    DBMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 *  ******* PARAMETER INPUT FOR DICT. MIGRATOR AND IDMS UTILITIES ******

 *

 // ASSGN   SYS011,SYSRDR                         SYNTAX FILE

 // ASSGN   SYS010,SYSPCH                         HOLD SYSPCH ASSGN

 // DLBL    IJSYSPH,'work.file.SYSIPT',0,SD       IJSYSPH IS USED TO

 // EXTENT         SYSPCH,volser,,,00100,050          CREATE VTOC ENTRY

    ASSGN          SYSPCH,DISK,VOL=volser,SHR         FOR SYSIPT ASSGN

    CLOSE          SYSPCH,SYS010

 // DLBL    IJSYSIN,'work.file.SYSIPT',0,SD       SAME FILE-ID AND

 // EXTENT         SYSIPT,volser,,,00100,050          TRACKS AS IJSYSPH

    ASSGN          SYSIPT,DISK,VOL=volser,SHR     PERMANENT ASSIGNMENT

 // DLBL    SYSIPT,'work.file.SYSIPT',0,SD        SAME FILE-ID AND

 // EXTENT         SYS012,volser,,,00100,050          TRACKS AS IJSYSPH

 // ASSGN          SYS012,DISK,VOL=volser,SHR

 *

 *  **** OUTPUT FROM IDMS UTILITIES AND INPUT TO Dictionary Migrator ***

 *

 // ASSGN   SYSPCH,IGN

 // DLBL    SYSPCH,'work.file.SYSPCH',0,SD

 // EXTENT         SYS018,volser,,,00150,200

 // DLBL    IDMSPCH,'work.file.SYSPCH',0,SD       SAME FILE-ID AND

 // EXTENT         SYS018,volser,,,00150,200          TRACKS AS SYSPCH

 // ASSGN          SYS018,DISK,VOL=volser,SHR

 *

 *  ************************ REPORT FILE *******************************

 *

 // ASSGN   SYS013,SYSLST

 *

 *  ************** Dictionary Migrator WORK FILES **********************

 *

 // DLBL    EXTRACT,'work.file.EXTRACT',0,SD

 // EXTENT         SYS015,volser,,,00350,200

 // ASSGN          SYS015,DISK,VOL=volser,SHR

 // DLBL    VSAMEXT,'vsam.file.VSAMEXT',0,VSAM

 // EXTENT         SYS016,volser

 // ASSGN          SYS016,DISK,VOL=volser,SHR

 // DLBL    SELECT,'work.file.SELECT',0,SD
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 // EXTENT         SYS014,volser,,,00550,003

 // ASSGN          SYS014,DISK,VOL=volser,SHR

 // DLBL    VALDRPT,'work.file.VALDRPT',0,SD

 // EXTENT         SYS017,volser,,,00553,007

 // ASSGN          SYS017,DISK,VOL=volser,SHR

 // DLBL    WORKFIL,'work.file.WORKFIL',0,SD

 // EXTENT         SYS034,volser,,,00560,100

 // ASSGN          SYS034,DISK,VOL=volser,SHR

 // DLBL    WORKFL2,'work.file.WORKFL2',0,SD

 // EXTENT         SYS039,volser,,,00660,100

 // ASSGN          SYS039,DISK,VOL=volser,SHR

 *

 *  ******* SYNTAX FILES FROM DICT MIGRATOR FOR IDMS UTILITIES *********

 *

 // DLBL    RHDCDEL,'SYNTAX.FILE.RHDCDEL',0,SD     MAP & PANEL DELETES

 // EXTENT         SYS019,volser,,,00760,005

 // ASSGN          SYS019,DISK,VOL=volser,SHR

 // DLBL    SCHMDEL,'SYNTAX.FILE.SCHMDEL',0,SD     SCHEMA DELETES

 // EXTENT         SYS020,volser,,,00765,005

 // ASSGN          SYS020,DISK,VOL=volser,SHR

 // DLBL    SUBSDEL,'SYNTAX.FILE.SUBSDEL',0,SD     SUBSCHEMA DELETES

 // EXTENT         SYS021,volser,,,00770,005

 // ASSGN          SYS021,DISK,VOL=volser,SHR

 // DLBL    DDDLDEL,'SYNTAX.FILE.DDDLDEL',0,SD     ENTITY DELETES

 // EXTENT         SYS022,volser,,,00775,010

 // ASSGN          SYS022,DISK,VOL=volser,SHR

 // DLBL    DDDLUPD,'SYNTAX.FILE.DDDLUPD',0,SD     ENTITY ADD/MODIFIES

 // EXTENT         SYS023,volser,,,00785,100

 // ASSGN          SYS023,DISK,VOL=volser,SHR

 // DLBL    BCFUPD,'SYNTAX.FILE.BCFUPD',0,SD       SQL UPDATES

 // EXTENT         SYS040,volser,,,00950,003

 // ASSGN          SYS040,DISK,VOL=volser,SHR

 // DLBL    TABLLOD,'SYNTAX.FILE.TABLLOD',0,SD     TABLE LOAD MODULES

 // EXTENT         SYS024,volser,,,00885,005

 // ASSGN          SYS024,DISK,VOL=volser,SHR

 // DLBL    DDDLLOD,'SYNTAX.FILE.DDDLLOD',0,SD     ENTITY LOAD MODULES

 // EXTENT         SYS025,volser,,,00890,005

 // ASSGN          SYS025,DISK,VOL=volser,SHR

 // DLBL    SCHMUPD,'SYNTAX.FILE.SCHMUPD',0,SD     ADD SCHEMAS

 // EXTENT         SYS026,volser,,,00895,005

 // ASSGN          SYS026,DISK,VOL=volser,SHR

 // DLBL    SUBSUPD,'SYNTAX.FILE.SUBSUPD',0,SD     ADD SUBSCHEMA

 // EXTENT         SYS028,volser,,,00905,005

 // ASSGN          SYS028,DISK,VOL=volser,SHR

 // DLBL    SUBSLOD,'SYNTAX.FILE.SUBSLOD',0,SD     REGENERATE SUBSCHEMAS

 // EXTENT         SYS029,volser,,,00910,005

 // ASSGN          SYS029,DISK,VOL=volser,SHR

 // DLBL    RHDCUPD,'SYNTAX.FILE.RHDCUPD',0,SD     ADD PANELS & MAPS

 // EXTENT         SYS030,volser,,,00915,005

 // ASSGN          SYS030,DISK,VOL=volser,SHR

 // DLBL    RHDCLOD,'SYNTAX.FILE.RHDCLOD',0,SD     RECOMPILE MAPS

 // EXTENT         SYS031,volser,,,00920,005

 // ASSGN          SYS031,DISK,VOL=volser,SHR
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 // DLBL    ADSOBGN,'SYNTAX.FILE.ADSOBGN',0,SD     REGENERATE DIALOGS

 // EXTENT         SYS032,volser,,,00930,005

 // ASSGN          SYS032,DISK,VOL=volser,SHR

 // DLBL    DDDLPGM,'SYNTAX.FILE.DDDLPGM',0,SD     ADD PROGRAM

 // EXTENT         SYS033,volser,,,00925,005

 // ASSGN          SYS033,DISK,VOL=volser,SHR

 // DLBL    ADSBTAT,'SYNTAX.FILE.ADSBTAT',0,SD     REGENERATE ADSA

 // EXTENT         SYS037,volser,,,00942,003

 // ASSGN          SYS037,DISK,VOL=volser,SHR

 // DLBL    USERUPD,'SYNTAX.FILE.USERUPD',0,SD     PASSWORD MIGRATION

 // EXTENT         SYS038,volser,,,00945,003

 // ASSGN          SYS038,DISK,VOL=volser,SHR

 *

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC    USMGRTR,SIZE=(USMGRTR,400K)

 *

 *  ********************* Dictionary Migrator SYNTAX *******************

 PROCESS,

     RUN= ???????,

 *

 *** IDENTIFY SOURCE DICTIONARY

     IDSOURCE=(USER-ID,PASSWORD),

     DICT=????????,

 *

 *** IDENTIFY OBJECT DICTIONARY

     IDOBJECT=(USER-ID,PASSWORD),

     OBJDICT=????????

            .

            .

            .

 EXTRACT,..........

            .

            .

            .

 /*

 /&

 // JOB RESET SYSIPT

    CLOSE SYSIPT,SYSRDR

 /&

your.corelib
-- The file id of the z/VSE library into which IDMS Dictionary Migrator was installed.

idms.corelib
-- The file id of the z/VSE library which contains the IDMS utility executable phases.

volser
-- The volume serial number or generic assignment of the disk volume on which the library, as specified in the
previous statement, resides.

.sublib
-- The name of the sublibrary of the z/VSE library specified by the previous filename.
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vsam.file
-- It is recommended that you retain the DLBL name VSAMEXT within the vsam file name. Replace vsam.file with
a name suitable to your site.

work.file
-- It is recommended that you retain the corresponding DLBL name within each file-id. Replace work.file with
names suitable to your site.

syntax.file
-- It is recommended that you retain the corresponding DLBL name within each file-id. Replace syntax.file with
names suitable to your site.

anyname
-- Any suitable name for your SYSIDMS file. Note that the name chosen must be identical to the FILEOUT value
in the DITTO copy step.

Export Syntax Files--z/VSE

The JCL in TOOLJCL library member USMEXPRT.S (z/VSE) allocates the work files, allocates the syntax files, extracts
information from the source dictionary and puts it onto disk, and produces syntax files on disk.

 *    ----- Dictionary Migrator STEP ----- 'USMEXPRT' SAMPLE JCL -----

 *

 *     **** CREATE A SYSIDMS PARAMETER FILE *****

 // UPSI  1

 // OPTION   LOG,PARTDUMP

 // DLBL     anyname,'work.file.SYSIDMS',0,SD

 // EXTENT   SYS041,volser,,,948,1

 // ASSGN    SYS041,DISK,VOL=volser,SHR

 // EXEC     DITTO

 $$DITTO CSQ FILEOUT=anyname

 * SYSIDMS parameters.

 * For Local Mode specify :

 *

 DMCL=dmcl-name,LOCAL=ON,JOURNAL=OFF

 FILENAME=SYSIPT,FILETYPE=D,BLKSIZE=80,DEVADDR=SYSIPT

 *

 * For CV runs specify :

 *

 DMCL=dmcl-name,LOCAL=OFF,JOURNAL=OFF

 FILENAME=SYSIPT,FILETYPE=D,BLKSIZE=80,DEVADDR=SYSIPT

 /*

 // OPTION PARTDUMP

 *  **** z/VSE library where CA IDMS Dictionary Migrator resides

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 *  ******* PARAMETER INPUT FOR DICT. MIGRATOR AND IDMS UTILITIES ******

 *
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 // ASSGN   SYS011,SYSRDR                         SYNTAX FILE

 // ASSGN   SYS010,SYSPCH                         HOLD SYSPCH ASSGN

 // DLBL    IJSYSPH,'work.file.sysipt',0,SD       IJSYSPH IS USED TO

 // EXTENT         SYSPCH,volser,,,00100,050          CREATE VTOC ENTRY

    ASSGN          SYSPCH,DISK,VOL=volser,SHR         FOR SYSIPT ASSGN

    CLOSE          SYSPCH,SYS010

 // DLBL    IJSYSIN,'work.file.sysipt',0,SD       SAME FILE-ID AND

 // EXTENT         SYSIPT,volser,,,00100,050          TRACKS AS IJSYSPH

    ASSGN          SYSIPT,DISK,VOL=volser,SHR     PERMANENT ASSIGNMENT

 // DLBL    SYSIPT,'work.file.sysipt',0,SD        SAME FILE-ID AND

 // EXTENT         SYS012,volser,,,00100,050          TRACKS AS IJSYSPH

 // ASSGN          SYS012,DISK,VOL=volser,SHR

 *

 *  **** OUTPUT FROM IDMS UTILITIES AND INPUT TO Dictionary Migrator ***

 *

 // ASSGN   SYSPCH,IGN

 // DLBL    SYSPCH,'work.file.SYSPCH',0,SD

 // EXTENT         SYS018,volser,,,00150,200

 // DLBL    IDMSPCH,'work.file.SYSPCH',0,SD       SAME FILE-ID AND

 // EXTENT         SYS018,volser,,,00150,200          TRACKS AS SYSPCH

 // ASSGN          SYS018,DISK,VOL=volser,SHR

 *

 *  ************************ REPORT FILE *******************************

 *

 // ASSGN   SYS013,SYSLST

 *

 *  ************** Dictionary Migrator WORK FILES **********************

 *

 *  ******* EXPORT EXTRACT FILE ON TAPE FOR INPUT TO IMPORT STAGE ******

 *

 // DLBL    EXTRACT,'WORK.FILE.EXTRACT'

 // EXTENT         SYS015,volser,,,00350,200

 // ASSGN          SYS015,DISK,VOL=volser,SHR

 // DLBL    SELECT,'WORK.FILE.SELECT',0,SD

 // EXTENT         SYS014,volser,,,00550,003

 // ASSGN          SYS014,DISK,VOL=volser,SHR

 // DLBL    WORKFIL,'WORK.FILE.WORKFIL',0,SD

 // EXTENT         SYS034,volser,,,00560,100

 // ASSGN          SYS034,DISK,VOL=volser,SHR

 // DLBL    WORKFL2,'WORK.FILE.WORKFL2',0,SD

 // EXTENT         SYS039,volser,,,00660,100

 // ASSGN          SYS039,DISK,VOL=volser,SHR

 *

 *  ******* SYNTAX FILES FROM DICT MIGRATOR FOR IDMS UTILITIES *********

 *

 // DLBL    RHDCDEL,'syntax.file.RHDCDEL',0,SD     MAP & PANEL DELETES

 // EXTENT         SYS019,volser,,,00760,005

 // ASSGN          SYS019,DISK,VOL=volser,SHR

 // DLBL    SCHMDEL,'syntax.file.SCHMDEL',0,SD     SCHEMA DELETES

 // EXTENT         SYS020,volser,,,00765,005

 // ASSGN          SYS020,DISK,VOL=volser,SHR

 // DLBL    SUBSDEL,'syntax.file.SUBSDEL',0,SD     SUBSCHEMA DELETES

 // EXTENT         SYS021,volser,,,00770,005
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 // ASSGN          SYS021,DISK,VOL=volser,SHR

 // DLBL    DDDLDEL,'syntax.file.DDDLDEL',0,SD     ENTITY DELETES

 // EXTENT         SYS022,volser,,,00775,010

 // ASSGN          SYS022,DISK,VOL=volser,SHR

 // DLBL    DDDLUPD,'syntax.file.DDDLUPD',0,SD     ENTITY ADD/MODIFIES

 // EXTENT         SYS023,volser,,,00785,100

 // ASSGN          SYS023,DISK,VOL=volser,SHR

 // DLBL    BCFUPD,'syntax.file.BCFUPD',0,SD       SQL UPDATES

 // EXTENT         SYS040,volser,,,00950,003

 // ASSGN          SYS040,DISK,VOL=volser,SHR

 // DLBL    TABLLOD,'syntax.file.TABLLOD',0,SD     TABLE LOAD MODULES

 // EXTENT         SYS024,volser,,,00885,005

 // ASSGN          SYS024,DISK,VOL=volser,SHR

 // DLBL    DDDLLOD,'syntax.file.DDDLLOD',0,SD     ENTITY LOAD MODULES

 // EXTENT         SYS025,volser,,,00890,005

 // ASSGN          SYS025,DISK,VOL=volser,SHR

 // DLBL    SCHMUPD,'syntax.file.SCHMUPD',0,SD     ADD SCHEMAS

 // EXTENT         SYS026,volser,,,00895,005

 // ASSGN          SYS026,DISK,VOL=volser,SHR

 // DLBL    SUBSUPD,'syntax.file.SUBSUPD',0,SD     ADD SUBSCHEMA

 // EXTENT         SYS028,volser,,,00905,005

 // ASSGN          SYS028,DISK,VOL=volser,SHR

 // DLBL    SUBSLOD,'syntax.file.SUBSLOD',0,SD     REGENERATE SUBSCHEMAS

 // EXTENT         SYS029,volser,,,00910,005

 // ASSGN          SYS029,DISK,VOL=volser,SHR

 // DLBL    RHDCUPD,'syntax.file.RHDCUPD',0,SD     ADD PANELS & MAPS

 // EXTENT         SYS030,volser,,,00915,005

 // ASSGN          SYS030,DISK,VOL=volser,SHR

 // DLBL    RHDCLOD,'syntax.file.RHDCLOD',0,SD     RECOMPILE MAPS

 // EXTENT         SYS031,volser,,,00920,005

 // ASSGN          SYS031,DISK,VOL=volser,SHR

 // DLBL    ADSOBGN,'syntax.file.ADSOBGN',0,SD     REGENERATE DIALOGS

 // EXTENT         SYS032,volser,,,00930,005

 // ASSGN          SYS032,DISK,VOL=volser,SHR

 // DLBL    DDDLPGM,'syntax.file.DDDLPGM',0,SD     ADD PROGRAM

 // EXTENT         SYS033,volser,,,00925,005

 // ASSGN          SYS033,DISK,VOL=volser,SHR

 // DLBL    ADSBTAT,'syntax.file.ADSBTAT',0,SD     REGENERATE ADSA

 // EXTENT         SYS037,volser,,,00942,003

 // ASSGN          SYS037,DISK,VOL=volser,SHR

 // DLBL    USERUPD,'syntax.file.USERUPD',0,SD     PASSWORD UPDATE

 // EXTENT         SYS038,volser,,,00945,003

 // ASSGN          SYS038,DISK,VOL=volser,SHR

 *

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC    USMGRTR,SIZE=(USMGRTR,400K)

 *

 *  ********************* Dictionary Migrator SYNTAX *******************

 PROCESS,

     RUN=EXPORT,

 *
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 *** IDENTIFY SOURCE DICTIONARY

 *

     IDSOURCE=(USER-ID,PASSWORD),

     DICT=????????,

 *

 *     THE OBJECT DICTIONARY WILL NOT BE ACCESSED IN THIS STEP.

 *

 *     VALUES USED FOR IDOBJECT AND OBJDICT WILL BE PASSED TO THE

 *     UPLOAD STEP VIA THE SYNTAX FILES CREATED IN THIS STEP.

 *

     IDOBJECT=(USER-ID,PASSWORD),

     OBJDICT=????????

            .

            .

 EXTRACT,..........

            .

            .

            .

 EXTRACT,..........

 /*

 /&

 // JOB RESET SYSIPT

    CLOSE SYSIPT,SYSRDR

 /&

your.corelib
-- The file id of the z/VSE library into which IDMS Dictionary Migrator was installed.

idms.corelib
-- The file id of the z/VSE library which contains the IDMS utility executable phases.

volser
-- The volume serial number or generic assignment of the disk volume on which the library, as specified in the
previous statement, resides.

.sublib
-- The name of the sublibrary of the z/VSE library specified by the previous filename.

work.file
-- It is recommended that you retain the corresponding DLBL name within each file-id. Replace work.file with
names suitable to your site.

syntax.file
-- It is recommended that you retain the corresponding DLBL name within each file-id. Replace syntax.file with
names suitable to your site.

anyname
-- Any suitable name for your SYSIDMS file. Note that the name chosen must be identical to the FILEOUT value
in the DITTO copy step.

Import the Extract Tape -- z/VSE

The JCL in TOOLJCL library member USMIMPRT.S (z/VSE) imports the extract tape, compares extract to object
dictionary, and reports on the comparison.

NOTE
Suggested space allocations for all work files are contained in the Work Files Table in the section "Operations."
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 *    ----- Dictionary Migrator STEP ----- 'USMIMPRT' SAMPLE JCL -----

 *

 *     **** CREATE A SYSIDMS PARAMETER FILE *****

 // UPSI  1

 // OPTION   LOG,PARTDUMP

 // DLBL     anyname,'work.file.SYSIDMS',0,SD

 // EXTENT   SYS041,volser,,,948,1

 // ASSGN    SYS041,DISK,VOL=volser,SHR

 // EXEC     DITTO

 $$DITTO CSQ FILEOUT=anyname

 * SYSIDMS parameters.

 * For Local Mode specify :

 *

 DMCL=dmcl-name,LOCAL=ON,JOURNAL=OFF

 FILENAME=SYSIPT,FILETYPE=D,BLKSIZE=80,DEVADDR=SYSIPT

 *

 * For CV runs specify :

 *

 DMCL=dmcl-name,LOCAL=OFF,JOURNAL=OFF

 FILENAME=SYSIPT,FILETYPE=D,BLKSIZE=80,DEVADDR=SYSIPT

 /*

 // OPTION PARTDUMP

 *  **** z/VSE library where CA IDMS Dictionary Migrator resides

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'your.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 *  ******* PARAMETER INPUT FOR DICT. MIGRATOR AND IDMS UTILITIES ******

 *

 // ASSGN   SYS011,SYSRDR                         SYNTAX FILE

 // ASSGN   SYS010,SYSPCH                         HOLD SYSPCH ASSGN

 // DLBL    IJSYSPH,'work.file.sysipt',0,SD       IJSYSPH IS USED TO

 // EXTENT         SYSPCH,volser,,,00100,050          CREATE VTOC ENTRY

    ASSGN          SYSPCH,DISK,VOL=volser,SHR         FOR SYSIPT ASSGN

    CLOSE          SYSPCH,SYS010

 // DLBL    IJSYSIN,'work.file.sysipt',0,SD       SAME FILE-ID AND

 // EXTENT         SYSIPT,volser,,,00100,050          TRACKS AS IJSYSPH

    ASSGN          SYSIPT,DISK,VOL=volser,SHR     PERMANENT ASSIGNMENT

 // DLBL    SYSIPT,'work.file.sysipt',0,SD        SAME FILE-ID AND

 // EXTENT         SYS012,volser,,,00100,050          TRACKS AS IJSYSPH

 // ASSGN          SYS012,DISK,VOL=volser,SHR

 *

 *  **** OUTPUT FROM IDMS UTILITIES AND INPUT TO Dictionary Migrator ***

 *

 // ASSGN   SYSPCH,IGN

 // DLBL    SYSPCH,'work.file.SYSPCH',0,SD

 // EXTENT         SYS018,volser,,,00150,200

 // DLBL    IDMSPCH,'work.file.SYSPCH',0,SD       SAME FILE-ID AND
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 // EXTENT         SYS018,volser,,,00150,200          TRACKS AS SYSPCH

 // ASSGN          SYS018,DISK,VOL=volser,SHR

 *

 *  ************************ REPORT FILE *******************************

 *

 // ASSGN   SYS013,SYSLST

 *

 *  ************** Dictionary Migrator WORK FILES **********************

 *

 // DLBL    EXTRACT,'WORK.FILE.EXTRACT'

 // EXTENT         SYS015,volser,,,00350,200

 // ASSGN          SYS015,DISK,VOL=volser,SHR

 // DLBL    VSAMEXT,'WORK.FILE.VSAMEXT',0,VSAM

 // EXTENT         SYS016,volser

 // ASSGN          SYS016,DISK,VOL=volser,SHR

 // DLBL    SELECT,'WORK.FILE.SELECT',0,SD

 // EXTENT         SYS014,volser,,,00550,003

 // ASSGN          SYS014,DISK,VOL=volser,SHR

 // DLBL    VALDRPT,'WORK.FILE.VALDRPT',0,SD

 // EXTENT         SYS017,volser,,,00553,007

 // ASSGN          SYS017,DISK,VOL=volser,SHR

 // DLBL    WORKFIL,'WORK.FILE.WORKFIL',0,SD

 // EXTENT         SYS034,volser,,,00560,100

 // ASSGN          SYS034,DISK,VOL=volser,SHR

 // DLBL    WORKFL2,'WORK.FILE.WORKFL2',0,SD

 // EXTENT         SYS039,volser,,,00660,100

 // ASSGN          SYS039,DISK,VOL=volser,SHR

 *

 *  ******* SYNTAX FILES FROM DICT MIGRATOR FOR IDMS UTILITIES *********

 *

 // DLBL    RHDCDEL,'syntax.file.RHDCDEL',0,SD     MAP & PANEL DELETES

 // EXTENT         SYS019,volser,,,00760,005

 // ASSGN          SYS019,DISK,VOL=volser,SHR

 // DLBL    SCHMDEL,'syntax.file.SCHMDEL',0,SD     SCHEMA DELETES

 // EXTENT         SYS020,volser,,,00765,005

 // ASSGN          SYS020,DISK,VOL=volser,SHR

 // DLBL    SUBSDEL,'syntax.file.SUBSDEL',0,SD     SUBSCHEMA DELETES

 // EXTENT         SYS021,volser,,,00770,005

 // ASSGN          SYS021,DISK,VOL=volser,SHR

 // DLBL    DDDLDEL,'syntax.file.DDDLDEL',0,SD     ENTITY DELETES

 // EXTENT         SYS022,volser,,,00775,010

 // ASSGN          SYS022,DISK,VOL=volser,SHR

 // DLBL    DDDLUPD,'syntax.file.DDDLUPD',0,SD     ENTITY ADD/MODIFIES

 // EXTENT         SYS023,volser,,,00785,100

 // ASSGN          SYS023,DISK,VOL=volser,SHR

 // DLBL    BCFUPD,'syntax.file.BCFUPD',0,SD       SQL UPDATES

 // EXTENT         SYS040,volser,,,00950,003

 // ASSGN          SYS040,DISK,VOL=volser,SHR

 // DLBL    TABLLOD,'syntax.file.TABLLOD',0,SD     TABLE LOAD MODULES

 // EXTENT         SYS024,volser,,,00885,005

 // ASSGN          SYS024,DISK,VOL=volser,SHR

 // DLBL    DDDLLOD,'syntax.file.DDDLLOD',0,SD     ENTITY LOAD MODULES

 // EXTENT         SYS025,volser,,,00890,005
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 // ASSGN          SYS025,DISK,VOL=volser,SHR

 // DLBL    SCHMUPD,'syntax.file.SCHMUPD',0,SD     ADD SCHEMAS

 // EXTENT         SYS026,volser,,,00895,005

 // ASSGN          SYS026,DISK,VOL=volser,SHR

 // DLBL    SUBSUPD,'syntax.file.SUBSUPD',0,SD     ADD SUBSCHEMA

 // EXTENT         SYS028,volser,,,00905,005

 // ASSGN          SYS028,DISK,VOL=volser,SHR

 // DLBL    SUBSLOD,'syntax.file.SUBSLOD',0,SD     REGENERATE SUBSCHEMAS

 // EXTENT         SYS029,volser,,,00910,005

 // ASSGN          SYS029,DISK,VOL=volser,SHR

 // DLBL    RHDCUPD,'syntax.file.RHDCUPD',0,SD     ADD PANELS & MAPS

 // EXTENT         SYS030,volser,,,00915,005

 // ASSGN          SYS030,DISK,VOL=volser,SHR

 // DLBL    RHDCLOD,'syntax.file.RHDCLOD',0,SD     RECOMPILE MAPS

 // EXTENT         SYS031,volser,,,00920,005

 // ASSGN          SYS031,DISK,VOL=volser,SHR

 // DLBL    ADSOBGN,'syntax.file.ADSOBGN',0,SD     REGENERATE DIALOGS

 // EXTENT         SYS032,volser,,,00930,005

 // ASSGN          SYS032,DISK,VOL=volser,SHR

 // DLBL    DDDLPGM,'syntax.file.DDDLPGM',0,SD     ADD PROGRAM

 // EXTENT         SYS033,volser,,,00925,005

 // ASSGN          SYS033,DISK,VOL=volser,SHR

 // DLBL    ADSBTAT,'syntax.file.ADSBTAT',0,SD     REGENERATE ADSA

 // EXTENT         SYS037,volser,,,00942,003

 // ASSGN          SYS037,DISK,VOL=volser,SHR

 // DLBL    USERUPD,'syntax.file.USERUPD',0,SD     PASSWORD UPDATE

 // EXTENT         SYS038,volser,,,00945,003

 // ASSGN          SYS038,DISK,VOL=volser,SHR

 *

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC    USMGRTR,SIZE=(USMGRTR,400K)

 *  ********************* Dictionary Migrator SYNTAX *******************

 PROCESS,

     RUN=IMPORT,

 *

 *

 *     IDENTIFY OBJECT DICTIONARY

 *

     IDOBJECT=(USER-ID,PASSWORD),

     OBJDICT=????????

            .

            .

 /*

 /&

 // JOB RESET SYSIPT

    CLOSE SYSIPT,SYSRDR

 /&

your.corelib
-- The file id of the z/VSE library into which IDMS Dictionary Migrator was installed.
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idms.corelib
-- The file id of the z/VSE library which contains the IDMS utility executable phases.

volser
-- The volume serial number or generic assignment of the disk volume on which the library, as specified in the
previous statement, resides.

.sublib
-- The name of the sublibrary of the z/VSE library specified by the previous filename.

work.file
-- It is recommended that you retain the corresponding DLBL name within each file-id. Replace work. file with
names suitable to your site.

syntax.file
-- It is recommended that you retain the corresponding DLBL name within each file-id. Replace syntax.fil e with
names suitable to your site.

anyname
-- Any suitable name for your SYSIDMS file. Note that the name chosen must be identical to the FILEOUT value
in the DITTO copy step.

Upload Syntax Files -- z/VSE

The JCL in TOOLJCL library member USMLOAD1.S (z/VSE) is used to upload syntax files to the object dictionary
usingthe IDMS utilities, or using the Broadcom user password upload utility supplied by Broadcom. There can be from 1 to
16 steps involved in the upload, depending on your site and type of migration.

For more information on uploading syntax files, see the section "Operations."

Note that if you want to delete entities from the source dictionary after migration, make a second non-CHANGEONLY run
using the same parameters as the real migration, specify the same dictionary for both source and object.

 *    --- USE IDMS TO LOAD OBJECT DICT ----- 'USMLOAD1' SAMPLE JCL ---

 *

 // JOB RHDCDEL

 * *-------------------------------------------------------------------*

 * *RHDCDEL - DELETE PANELS AND MAPS                                   *

 * *-------------------------------------------------------------------*

 *     **** CREATE A SYSIDMS PARAMETER FILE *****

 // UPSI  1

 // OPTION   LOG,PARTDUMP

 // DLBL     anyname,'work.file.SYSIDMS',0,SD

 // EXTENT   SYS041,volser,,,nnnn,1

 // ASSGN    SYS041,DISK,VOL=volser,SHR

 // EXEC     DITTO

 $$DITTO CSQ FILEOUT=anyname

 * SYSIDMS parameters.

 * For Local Mode specify :

 *

 DMCL=dmcl-name,LOCAL=ON,JOURNAL=OFF

 FILENAME=SYSIPT,FILETYPE=D,BLKSIZE=80,DEVADDR=SYSIPT

 *

 * For CV runs specify :

 *

 DMCL=dmcl-name,LOCAL=OFF,JOURNAL=OFF
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 FILENAME=SYSIPT,FILETYPE=D,BLKSIZE=80,DEVADDR=SYSIPT

 /*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.RHDCDEL',0,SD

 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   RHDCMAP1

 *

 /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 // JOB SCHMDEL

 *-------------------------------------------------------------------*

 *SCHMDEL - DELETE SCHEMA, AND SUBSCHEMA SOURCE                      *

 *-------------------------------------------------------------------*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.SCHMDEL',0,SD

 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   IDMSCHEM

 *

 /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 // JOB SUBSDEL
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 *-------------------------------------------------------------------*

 *SUBSDEL - DELETE SUBSCHEMA                                         *

 *N O T E:  THIS IS REQUIRED ONLY IF A SUBSCHEMA WAS MIGRATED        *

 *          WITHOUT ITS SCHEMA                                       *

 * *-------------------------------------------------------------------*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.SUBSDEL',0,SD

 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   IDMSUBSC

 *

 /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 // JOB DDDLDEL

 *-------------------------------------------------------------------*

 *DDDLDEL - DELETE OTHER ENTITIES                                    *

 *-------------------------------------------------------------------*

 // upsi 00000000

   **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 * // DLBL   IJSYSIN,'syntax.file.DDDLDEL',0,SD

 * // EXTENT SYSIPT,volser

 *    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   IDMSDDDL

 *

 /&

 // JOB RESET SYSIPT
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    CLOSE  SYSIPT,SYSRDR

 /&

 // JOB DDDLUPD

 *-------------------------------------------------------------------*

 *DDDLUPD - ADD/MODIFY CLASS, ATTRIBUTE, SYSTEM, RECORD, ELEMENT,    *

 *          MESSAGE, MODULE, AND TABLE ENTITIES                      *

 *-------------------------------------------------------------------*

 // upsi 00000000

   **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

   **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.DDDLUPD',0,SD

 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   IDMSDDDL

 *

 /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 /&

 // JOB TABLLOD

 *-------------------------------------------------------------------*

 *TABLLOD - GENERATE TABLE LOAD MODULES                              *

 *-------------------------------------------------------------------*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.TABLLOD',0,SD

 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   IDMSDDDL
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 *

 /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 // JOB DDDLLOD

 *-------------------------------------------------------------------*

 *DDDLLOD - ADD/MODIFY LOAD MODULES FOR SUBSCHEMA, MAP, MAP EDIT     *

 *          TABLE, AND DIALOG                                        *

 *-------------------------------------------------------------------*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.DDDLLOD',0,SD

 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   IDMSDDDL

 /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 // JOB SCHMUPD

 *-------------------------------------------------------------------*

 *SCHMUPD - ADD SCHEMA SOURCE                                        *

 *-------------------------------------------------------------------*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.SCHMUPD',0,SD

 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser
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 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   IDMSCHEM

 *                                                                               /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 // JOB SUBSUPD

 *-------------------------------------------------------------------*

 *SUBSUPD - ADD SUBSCHEMA SOURCE                                     *

 *-------------------------------------------------------------------*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.SUBSUPD',0,SD

 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   IDMSUBSC

 *

 /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 // JOB SUBSLOD

 *-------------------------------------------------------------------*

 *SUBSLOD - GENERATE SUBSCHEMA LOAD MODULE                           *

 *-------------------------------------------------------------------*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.SUBSLOD',0,SD

 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser
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 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   IDMSUBSC

 *

 /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 // JOB RHDCUPD

 *-------------------------------------------------------------------*

 *RHDCUPD - ADD/MODIFY PANEL AND MAP SYNTAX                          *

 *-------------------------------------------------------------------*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.RHDCUPD',0,SD

 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   RHDCMAP1

 *

 /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 // JOB RHDCLOD

 *-------------------------------------------------------------------*

 *RHDCLOD - COMPILE MAP                                              *

 *-------------------------------------------------------------------*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.RHDCLOD',0,SD

 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 526



 Programming

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   RHDCMPUT

 *

 /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 // JOB ADSOBGN

 *-------------------------------------------------------------------*

 *ADSOBGN - GENERATE ADS DIALOG                                      *

 *N O T E:  THIS STEP CAN ONLY BE EXECUTED IF DIALOG LOAD MODULES    *

 *          WERE MIGRATED.                                           *

 *-------------------------------------------------------------------*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.ADSOBGN',0,SD

 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   ADSOBCOM

 *

 /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 // JOB DDDLPGM

 *-------------------------------------------------------------------*

 *DDDLPGM - ADD/MODIFY PROGRAM SYNTAX                                *

 *-------------------------------------------------------------------*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.DDDLPGM',0,SD
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 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   IDMSDDDL

 *

 /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 *-------------------------------------------------------------------*

 *ADSBTAT - UPDATE TASK APPLICATION TABLE.                           *

 *          IF THERE IS APPLICATION WHICH USES THE REVISED ADSA,     *

 *          EXECUTE THIS STEP.                                       *

 *-------------------------------------------------------------------*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.ADSBTAT',0,SD

 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   ADSOBTAT

 *

 //*

 //*-------------------------------------------------------------------*

 //* BCFUPD - ADD SQL ENTITY DEFINITIONS                               *

 //*                                                                   *

 //*-------------------------------------------------------------------*

 // upsi 00000000

 // **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS 'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(idms.sublib)

 *

 // DLBL    IJSYSIN,'syntax.file.BCFUPD',0,SD

 // EXTENT  SYSIPT,volser

 // ASSGN   SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 528



 Programming

 // EXEC    IDMSBCF

 /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 // JOB USMULOD

 *-------------------------------------------------------------------*

 *USMULOD - MODIFY MIGRATED USER-PASSWORDS. DO NOT RUN THIS STEP     *

 *          IS DISCONNECT=USER WAS SPECIFIED.                        *

 *-------------------------------------------------------------------*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // ASSGN  SYS013,SYSLST

 *

 // DLBL   USERUPD,'syntax.file.USERUPD',0,SD

 // EXTENT SYS038,volser

    ASSGN  SYS038,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   USMULOD,SIZE=USMULOD

 *

 /&

your.corelib
-- The file id of the z/VSE library into which IDMS Dictionary Migrator was installed.

idms.corelib
-- The file id of the z/VSE library which contains the IDMS utility executable phases.

volser
-- The volume serial number or generic assignment of the disk volume on which the library, as specified in the
previous statement, resides.

upsi
-- Replace 'UPSI 00000000' with the central version UPSI setting appropriate to your site. If you wish to run in
local mode, add the JCL appropriate to local mode processing.

.sublib
-- The name of the sublibrary of the z/VSE library specified by the previous filename.

vsam.file
-- It is recommended that you retain the DLBL name VSAMEXT within the VSAM file name. Replace vsam.file
with a name suitable to your site.

syntax.file
-- The syntax files were created in a previous step or job. Use the file-id's for these files that were used when the
files were created.
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anyname
-- Any suitable name for your SYSIDMS file. Note that the name chosen must be identical to the FILEOUT value
in the DITTO copy step.

nnnn
-- The beginning relative track number for SYSIDMS file (1 track required).

Delete Migrated Source from Source Dictionary -- z/VSE

The JCL in TOOLJCL library member USMLOAD3.S (z/VSE) is an optional job that, when executed, deletes the migrated
source from the source dictionary after migration.

NOTE
If you want to delete entities from the source dictionary after migration, make a second non-CHANGEONLY run
using the same parameters as the real migration, specify the same dictionary for both source and object.

 *    --- DELETE ENTITIES FROM SOURCE DICT - 'USMLOAD3' SAMPLE JCL ---

 *

 // JOB RHDCDEL

 *-------------------------------------------------------------------*

 *RHDCDEL - DELETE PANELS AND MAPS                                   *

 *-------------------------------------------------------------------*

 *     **** CREATE A SYSIDMS PARAMETER FILE *****

 // UPSI  1

 // OPTION   LOG,PARTDUMP

 // DLBL     anyname,'work.file.SYSIDMS',0,SD

 // EXTENT   SYS041,volser,,,nnnn,1

 // ASSGN    SYS041,DISK,VOL=volser,SHR

 // EXEC     DITTO

 $$DITTO CSQ FILEOUT=anyname

 * SYSIDMS parameters.

 * For Local Mode specify :

 *

 DMCL=dmcl-name,LOCAL=ON,JOURNAL=OFF

 FILENAME=SYSIPT,FILETYPE=D,BLKSIZE=80,DEVADDR=SYSIPT

 *

 * For CV runs specify :

 *

 DMCL=dmcl-name,LOCAL=OFF,JOURNAL=OFF

 FILENAME=SYSIPT,FILETYPE=D,BLKSIZE=80,DEVADDR=SYSIPT

 /*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.RHDCDEL',0,SD

 // EXTENT SYSIPT,volser
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    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   RHDCMAP1

 *

 /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 // JOB SCHMDEL

 *-------------------------------------------------------------------*

 *SCHMDEL - DELETE SCHEMA, DMCL, AND SUBSCHEMA SOURCE                *

 *-------------------------------------------------------------------*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.SCHMDEL',0,SD

 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   IDMSCHEM

 *

 /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 // JOB SUBSDEL

 *-------------------------------------------------------------------*

 *SUBSDEL - DELETE SUBSCHEMA                                         *

 *N O T E:  THIS IS REQUIRED ONLY IF A SUBSCHEMA WAS MIGRATED        *

 *          WITHOUT ITS SCHEMA                                       *

 *-------------------------------------------------------------------*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)
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 *

 // DLBL   IJSYSIN,'syntax.file.SUBSDEL',0,SD

 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   IDMSUBSC

 *

 /&

 // JOB RESET SYSIPT

   CLOSE  SYSIPT,SYSRDR

 /&

 // JOB DDDLDEL

 *-------------------------------------------------------------------*

 *DDDLDEL - DELETE OTHER ENTITIES                                    *

 *-------------------------------------------------------------------*

 // upsi 00000000

 *  **** z/VSE library where CA IDMS Dictionary Migrator resided

 // DLBL    DBMS,'your.corelib'

 // EXTENT  ,volser

 *

 *  **** z/VSE library where CA IDMS/DB executable phases reside

 // DLBL    IDMS,'idms.corelib'

 // EXTENT  ,volser

 *

 // LIBDEF  PHASE,SEARCH=(dbms.sublib,idms.sublib)

 *

 // DLBL   IJSYSIN,'syntax.file.DDDLDEL',0,SD

 // EXTENT SYSIPT,volser

    ASSGN  SYSIPT,DISK,VOL=volser,SHR

 // DLBL    SYSIDMS,'work.file.SYSIDMS'

 // EXTENT  SYS041,volser

 // ASSGN   SYS041,DISK,VOL=volser,SHR

 // EXEC   IDMSDDDL

 *

 /&

 // JOB RESET SYSIPT

    CLOSE  SYSIPT,SYSRDR

 /&

your.corelib
-- The file id of the z/VSE library into which IDMS Dictionary Migrator was installed.

idms.corelib
-- The file id of the z/VSE library which contains the IDMS utility executable phases.

volser
-- The volume serial number or generic assignment of the disk volume on which the library, as specified in the
previous statement, resides.

upsi
-- Replace 'UPSI 00000000' with the central version UPSI setting appropriate to your site. If you wish to run in
local mode, add the JCL appropriate to local mode processing.
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.sublib
-- The name of the sublibrary of the z/VSE library specified by the previous filename.

syntax.file
-- The syntax files were created in a previous step or job. Use the file-id's for these files that were used when the
files were created.

anyname
-- Any suitable name for your SYSIDMS file.

NOTE
The name chosen must be identical to the FILEOUT value in the DITTO copy step.

nnnn
-- The beginning relative track number for SYSIDMS file (1 track required).

Allocate the VSAM Work File--z/VM

The USMVSAM EXEC allocates the VSAM work file.

NOTE
For more information, see the section "Operations."

 /*  */

 TRACE OFF; SIGNAL ON ERROR

 /*                                                                   */

    DELETE         -

                   (work.file.vsamext) -

                    CLUSTER

    DEFINE CLUSTER ( -

                   NAME(work.file.vsamext) -

                   TRACKS(prialloc secalloc) -

                   INDEXED -

                   VOLUMES(volser) -

                   RECSZ(228 228) -

                   KEYS(84 2) -

                   usetype -

                   )

work.file.vsamext
-- The data set name of the VSAM KSDS work file. It is recommended that the data set name include the work file
name VSAMEXT.

volser
-- The volume serial of the disk that will contain the VSAM KSDS work file.

usetype
-- The appropriate usage type: REUSE or UNIQUE. If you specify UNIQUE, you must delete and define this
cluster prior to each execution of IDMS Dictionary Migrator>

prialloc secalloc
-- The primary and secondary space allocations for the VSAM KSDS work file. A track allocation of 60 primary
tracks and 30 secondary tracks (60 30) on a 3350 disk device should be adequate for this file. You may need to
change these allocations for your DASD type and migration needs.
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Extract Information from the Source Dictionary -- z/VM

The USMXTRCT EXEC allocates the work files, allocates the syntax files, extracts information from the source dictionary,
compares the extract to the object dictionary, reports on the comparison, and produces the syntax files.

 /*   */

 TRACE OFF; SIGNAL ON ERROR

 /*                                                                   */

 /* USMXTRCT                                                          */

 /*                                                                   */

 CA_LOADLIB_FN      = 'yourlib'

 IDMS_LOADLIB_FN    = 'idmslib'

 SORT_TXTLIB_FN     = 'sortlib'

 INPUT_PARM_FN      = 'USMXTRCT'

 INPUT_PARM_FT      = 'MIGPARM'

 INPUT_PARM_FM      = 'A'

 /*                                                                   */

 /* Link and access the Minidisks containing the required librarie(s) */

 /*                                                                   */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'GLOBAL  LOADLIB ' CA_LOADLIB_FN IDMS_LOADLIB_FN

  'GLOBAL  TXTLIB ' SORT_TXTLIB_FN

 /*                                                                   */

 /* Create the input parameter file.                                  */

 /*                                                                   */

   CALL CREATE_INPUT_PARM_FILE

 /*                                                                   */

 /* Product specific files.                                           */

 /*                                                                   */

  'FILEDEF SYSPRT  PRINTER'

  'FILEDEF SYSLST  PRINTER'

  'FILEDEF SYSOUT  PRINTER'

  'FILEDEF AUDIT   PRINTER'

  'FILEDEF SELECT  DISK USMXTRCT SELECT  a'

  'FILEDEF SYSIPT  DISK USMXTRCT MIGIN   a'

  'FILEDEF VALDRPT DISK USMXTRCT VALDRPT a4'

  'FILEDEF WORKFIL DISK USMXTRCT WORKFIL a4'

  'FILEDEF WORKFL2 DISK USMXTRCT WORKFL2 a4'

  'FILE EXTRACT DISK USMFILE  EXTRACT a4 (RECFM FB LRECL 228 BLOCK 228'

  'FILEDEF RHDCDEL DISK USMFILE  RHDCDEL a'

  'FILEDEF SCHMDEL DISK USMFILE  SCHMDEL a'

  'FILEDEF SUBSDEL DISK USMFILE  SUBSDEL a'

  'FILEDEF DDDLDEL DISK USMFILE  DDDLDEL a'

  'FILEDEF DDDLUPD DISK USMFILE  DDDLUPD a'

  'FILEDEF BCFUPD DISK USMFILE   BCFUPD a'

  'FILEDEF TABLLOD DISK USMFILE  TABLLOD a'

  'FILEDEF DDDLLOD DISK USMFILE  DDDLLOD a'

  'FILEDEF SCHMUPD DISK USMFILE  SCHMUPD a'

  'FILEDEF SUBSUPD DISK USMFILE  SUBSUPD a'

  'FILEDEF SUBSLOD DISK USMFILE  SUBSLOD a'

  'FILEDEF RHDCUPD DISK USMFILE  RHDCUPD a'

  'FILEDEF RHDCLOD DISK USMFILE  RHDCLOD a'
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  'FILEDEF ADSOBGN DISK USMFILE  ADSOBGN a'

  'FILEDEF DDDLPGM DISK USMFILE  DDDLPGM a'

  'FILEDEF ADSBTAT DISK USMFILE  ADSBTAT a'

  'FILEDEF USERUPD DISK USMFILE  USERUPD a'

  'FILEDEF MIGPARM DISK' INPUT_PARM_FN INPUT_PARM_FT INPUT_PARM_FM

 /*  Product specific VSAM files.                                     */

  'DLBL IJSYSCT vsam_fm DSN vsamcat'

  'DLBL IJSYSUC vsam_fm DSN vsamcat'

  'DLBL VSAMEXT vsam_fm DSN vsamext (VSAM'

 /*                                                                   */

 /*  You must create a file 'MIGR SYSIDMS a'  containing the SYSIDMS  */

 /*  parameters you use to specify your runtime environment.          */

 /*  If you wish to run in Local Mode specify the following values :   */

 /*  LOCAL=ON,JOURNAL=OFF,DMCL=dmcl-name                              */

 /*  If you wish to run CV an 80 byte blank record will suffice.      */

 /*                                                                   */

  'FILEDEF SYSIDMS  DISK MIGR SYSIDMS a'

 /*  Insert FILEDEF statements for SORT work space as required by     */

 /*  your SORT product.                                               */

 SIGNAL OFF ERROR

 SAY 'STARTING CA IDMS/Dictionary Migrator RUN'

  'EXECOS OSRUN USMGRTR'

  USMXTRCT_RC = RC

 IF USMXTRCT_RC > 4

  THEN DO

   CALL ERROR

  END

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME USMXTRCT LISTING'

  'CP SPOOL PRINTER OFF'

  SAY 'USMXTRCT FINISHED WITH A RETURN CODE OF' USMXTRCT_RC

  'GLOBAL LOADLIB'

  'GLOBAL TXTLIB'

  'FILEDEF * CLEAR'

  EXIT USMXTRCT_RC

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 CREATE_INPUT_PARM_FILE:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  SIGNAL OFF ERROR

  'ERASE' INPUT_PARM_FN INPUT_PARM_FT INPUT_PARM_FM

  SIGNAL ON ERROR

 /*                                                                   */

  PUSH 'FFILE'

  PUSH

  PUSH 'EXTRACT,user extract statements'

  PUSH 'DICT=srcdict,IDOBJECT=(userid,passwd),OBJDICT=objdict'

  PUSH 'PROCESS,RUN=runtype,'

  PUSH 'INPUT'

  PUSH 'SET LRECL 80'

  PUSH 'SET RECFM F'

  'XEDIT' INPUT_PARM_FN INPUT_PARM_FT INPUT_PARM_FM ,

   '(NOPROFILE NOSCREEN NOMSG'

  RETURN
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 /*                                                                   */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 ERROR:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  ERROR_RC = RC

  TRACE OFF; SIGNAL OFF ERROR

  SAY 'NON-ZERO RETURN CODE ENCOUNTERED IN EXEC AT LINE' SIGL

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USMXTRCT LISTING'

 'CP SPOOL PRINTER OFF'

  'GLOBAL LOADLIB'

  'GLOBAL TXTLIB'

  'FILEDEF * CLEAR'

  EXIT ERROR_RC

 /*

                                                                     */

yourlib
-- The file name of the load library into which you downloaded IDMS Dictionary Migrator.

idmslib
-- The file name of the load library containing your IDMS SUBSCHEMA and DMCL modules.

sortlib
-- The file name of the text library containing your sort modules.

a
-- The file mode for the relevant file.

vsam_fm
-- The file mode of the accessed minidisk which contains your VSAM catalog(s) and file(s).

vsamcat
-- The data set name of your VSAM catalog.

vsamext
-- The data set name of the PAGUTIL VSAM file.

Export Syntax Files--z/VM

The USMEXPRT EXEC allocates the work files, allocates the syntax files, extracts information from the source dictionary
and puts it onto disk, and produces syntax files on disk.

 /*  */

 TRACE OFF; SIGNAL ON ERROR

 /*                                                                   */

 /* USMEXPRT                                                          */

 CA_LOADLIB_FN      = 'yourlib'

 IDMS_LOADLIB_FN    = 'idmslib'

 SORT_TXTLIB_FN     = 'sortlib'

 INPUT_PARM_FN      = 'USMEXPRT'

 INPUT_PARM_FT      = 'MIGPARM'

 INPUT_PARM_FM      = 'A'

 /*                                                                   */

 /* Link and access the Minidisks containing the required librarie(s) */

  'CP SPOOL PRINTER NOCONT CLOSE'
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  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'GLOBAL  LOADLIB ' CA_LOADLIB_FN IDMS_LOADLIB_FN

  'GLOBAL  TXTLIB ' SORT_TXTLIB_FN

 /*                                                                   */

 /* Create the input parameter file.                                  */

 /*                                                                   */

   CALL CREATE_INPUT_PARM_FILE

 /*                                                                   */

 /* Product specific files.                                           */

  'FILEDEF SYSPRT  PRINTER'

  'FILEDEF SYSLST  PRINTER'

  'FILEDEF SYSOUT  PRINTER'

  'FILEDEF AUDIT   PRINTER'

  'FILEDEF SYSIPT  DISK USMEXPRT MIGIN   a'

  'FILEDEF SYSPCH  DISK USMEXPRT MIGPCH  a'

  'FILEDEF SELECT  DISK USMEXPRT SELECT  a'

  'FILEDEF VALDRPT DISK USMEXPRT VALDRPT a'

  'FILEDEF WORKFIL DISK USMEXPRT WORKFIL a'

  'FILEDEF WORKFL2 DISK USMEXPRT WORKFL2 a'

  'FILE EXTRACT DISK USMFILE  EXTRACT a4 (RECFM FB LRECL 228 BLOCK 228'

  'FILEDEF RHDCDEL DISK USMFILE  RHDCDEL a'

  'FILEDEF SCHMDEL DISK USMFILE  SCHMDEL a'

  'FILEDEF SUBSDEL DISK USMFILE  SUBSDEL a'

  'FILEDEF DDDLDEL DISK USMFILE  DDDLDEL a'

  'FILEDEF DDDLUPD DISK USMFILE  DDDLUPD a'

  'FILEDEF BCFUPD  DISK USMFILE  BCFUPD a'

  'FILEDEF TABLLOD DISK USMFILE  TABLLOD a'

  'FILEDEF DDDLLOD DISK USMFILE  DDDLLOD a'

  'FILEDEF SCHMUPD DISK USMFILE  SCHMUPD a'

  'FILEDEF SUBSUPD DISK USMFILE  SUBSUPD a'

  'FILEDEF SUBSLOD DISK USMFILE  SUBSLOD a'

  'FILEDEF RHDCUPD DISK USMFILE  RHDCUPD a'

  'FILEDEF RHDCLOD DISK USMFILE  RHDCLOD a'

  'FILEDEF ADSOBGN DISK USMFILE  ADSOBGN a'

  'FILEDEF DDDLPGM DISK USMFILE  DDDLPGM a'

  'FILEDEF ADSBTAT DISK USMFILE  ADSBTAT a'

  'FILEDEF USERUPD DISK USMFILE  USERUPD a'

  'FILEDEF MIGPARM DISK' INPUT_PARM_FN INPUT_PARM_FT INPUT_PARM_FM

 /*                                                                   */

 /*  You must create a file 'SYSIDMS INPUT a' containing the SYSIDMS  */

 /*  parameters you use to specify your runtime environment.          */

 /*  If you wish to run in Local Mode specify the following values :   */

 /*  LOCAL=ON,JOURNAL=OFF,DMCL=dmcl-name                              */

 /*  If you wish to run CV an 80 byte blank record will suffice.      */

  'FILEDEF SYSIDMS  DISK SYSIDMS INPUT a'

 /*  Insert FILEDEF statements for SORT work space as required by     */

 /*  your SORT product.                                               */

 /*                                                                   */

 SAY 'STARTING CA IDMS/Dictionary Migrator EXPORT RUN'

 SIGNAL OFF ERROR

  'EXECOS OSRUN USMGRTR'

  USMEXPRT_RC = RC

 IF USMEXPRT_RC > 4
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  THEN DO

   CALL ERROR

  END

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME USMEXPRT LISTING'

  'CP SPOOL PRINTER OFF'

  SAY 'USMEXPRT FINISHED WITH A RETURN CODE OF' USMEXPRT_RC

  'GLOBAL LOADLIB'

  'GLOBAL TXTLIB'

  'FILEDEF * CLEAR'

  EXIT USMEXPRT_RC

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 CREATE_INPUT_PARM_FILE:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  SIGNAL OFF ERROR

  'ERASE' INPUT_PARM_FN INPUT_PARM_FT INPUT_PARM_FM

  SIGNAL ON ERROR

 /*                                                                   */

  PUSH 'FFILE'

  PUSH

  PUSH 'EXTRACT,user extract statements'

  PUSH 'DICT=srcdict,IDOBJECT=(userid,passwd),OBJDICT=objdict'

  PUSH 'PROCESS,RUN=EXPORT,'

  PUSH 'INPUT'

  PUSH 'SET LRECL 80'

  PUSH 'SET RECFM F'

  'XEDIT' INPUT_PARM_FN INPUT_PARM_FT INPUT_PARM_FM ,

   '(NOPROFILE NOSCREEN NOMSG'

  RETURN

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 ERROR:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  ERROR_RC = RC

  TRACE OFF; SIGNAL OFF ERROR

  SAY 'NON-ZERO RETURN CODE ENCOUNTERED IN EXEC AT LINE' SIGL

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USMEXPRT LISTING'

 'CP SPOOL PRINTER OFF'

  'GLOBAL LOADLIB'

  'GLOBAL TXTLIB'

  'FILEDEF * CLEAR'

  EXIT ERROR_RC

 /*                                                                   */

yourlib
-- The file name of the load library into which you downloaded
IDMS Dictionary Migrator.

idmslib
-- The file name of the load library containing your IDMS SUBSCHEMA and DMCL modules.

sortlib
-- The file name of the text library containing your sort modules.
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a
-- The file mode for the relevant file.

Import the Extract Tape--z/VM

The USMIMPRT EXEC imports the extract tape, compares extract to object dictionary, and reports on the comparison.

NOTE
Suggested space allocations for all work files are contained in the Work Files Table in the section "Operations."

 /*  */

 TRACE OFF; SIGNAL ON ERROR

 /*                                                                   */

 /* USMIMPRT                                                          */

 /*                                                                   */

 CA_LOADLIB_FN      = 'yourlib'

 IDMS_LOADLIB_FN    = 'idmslib'

 SORT_TXTLIB_FN     = 'sortlib'

 INPUT_PARM_FN      = 'USMIMPRT'

 INPUT_PARM_FT      = 'MIGPARM'

 INPUT_PARM_FM      = 'A'

 /*                                                                   */

 /* Link and access the Minidisks containing the required librarie(s) */

 /*                                                                   */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'GLOBAL  LOADLIB ' CA_LOADLIB_FN IDMS_LOADLIB_FN

  'GLOBAL  TXTLIB ' SORT_TXTLIB_FN

 /*                                                                   */

 /* Create the input parameter file.                                  */

 /*                                                                   */

   CALL CREATE_INPUT_PARM_FILE

 /*                                                                   */

 /* Product specific files.                                           */

 /*                                                                   */

  'FILEDEF SYSPRT  PRINTER'

  'FILEDEF SYSLST  PRINTER'

  'FILEDEF SYSOUT  PRINTER'

  'FILEDEF AUDIT   PRINTER'

  'FILEDEF SELECT  DUMMY'

  'FILEDEF SYSIPT  DISK USMIMPRT MIGIN   a'

  'FILEDEF VALDRPT DISK USMIMPRT VALDRPT a'

  'FILEDEF WORKFIL DISK USMIMPRT WORKFIL a'

  'FILEDEF WORKFL2 DISK USMIMPRT WORKFL2 a'

  'FILEDEF EXTRACT DISK USMFILE  EXTRACT a'

  'FILEDEF RHDCDEL DISK USMFILE  RHDCDEL a'

  'FILEDEF SCHMDEL DISK USMFILE  SCHMDEL a'

  'FILEDEF SUBSDEL DISK USMFILE  SUBSDEL a'

  'FILEDEF DDDLDEL DISK USMFILE  DDDLDEL a'

  'FILEDEF DDDLUPD DISK USMFILE  DDDLUPD a'

  'FILEDEF BCFUPD  DISK USMFILE  BCFUPD a'

  'FILEDEF TABLLOD DISK USMFILE  TABLLOD a'

  'FILEDEF DDDLLOD DISK USMFILE  DDDLLOD a'
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  'FILEDEF SCHMUPD DISK USMFILE  SCHMUPD a'

  'FILEDEF SUBSUPD DISK USMFILE  SUBSUPD a'

  'FILEDEF SUBSLOD DISK USMFILE  SUBSLOD a'

  'FILEDEF RHDCUPD DISK USMFILE  RHDCUPD a'

  'FILEDEF RHDCLOD DISK USMFILE  RHDCLOD a'

  'FILEDEF ADSOBGN DISK USMFILE  ADSOBGN a'

  'FILEDEF DDDLPGM DISK USMFILE  DDDLPGM a'

  'FILEDEF ADSBTAT DISK USMFILE  ADSBTAT a'

  'FILEDEF USERUPD DISK USMFILE  USERUPD a'

  'FILEDEF MIGPARM DISK' INPUT_PARM_FN INPUT_PARM_FT INPUT_PARM_FM

 /*                                                                   */

 /*  Product specific VSAM files.                                     */

 /*                                                                   */

  'DLBL IJSYSCT vsam_fm DSN vsamcat'

  'DLBL IJSYSUC vsam_fm DSN vsamcat'

  'DLBL VSAMEXT vsam_fm DSN vsamext (VSAM'

 /*                                                                   */

 /*  You must create a file 'SYSIDMS INPUT a' containing the SYSIDMS  */

 /*  parameters you use to specify your runtime environment.          */

 /*  If you wish to run in Local Mode specify the follwing values :   */

 /*  LOCAL=ON,JOURNAL=OFF,DMCL=dmcl-name                              */

 /*  If you wish to run CV an 80 byte blank record will suffice.      */

 /*                                                                   */

  'FILEDEF SYSIDMS  DISK SYSIDMS INPUT a'

 /*                                                                   */

 /*  Insert FILEDEF statements for SORT work space as required by     */

 /*  your SORT product.                                               */

 /*                                                                   */

 SAY 'STARTING CA IDMS/Dictionary Migrator IMPORT'

 SIGNAL OFF ERROR

  'EXECOS OSRUN USMGRTR'

  USMIMPRT_RC = RC

 IF USMIMPRT_RC > 4

  THEN DO

   CALL ERROR

  END

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME USMIMPRT LISTING'

  'CP SPOOL PRINTER OFF'

  SAY 'USMIMPRT FINISHED WITH A RETURN CODE OF' USMIMPRT_RC

  'GLOBAL LOADLIB'

  'GLOBAL TXTLIB'

  'FILEDEF * CLEAR'

  EXIT USMIMPRT_RC

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 CREATE_INPUT_PARM_FILE:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  SIGNAL OFF ERROR

  'ERASE' INPUT_PARM_FN INPUT_PARM_FT INPUT_PARM_FM

  SIGNAL ON ERROR

 /*                                                                   */

  PUSH 'FFILE'

  PUSH
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  PUSH 'OBJDICT=objdict'

  PUSH 'PROCESS,RUN=IMPORT,'

  PUSH 'INPUT'

  PUSH 'SET LRECL 80'

  PUSH 'SET RECFM F'

  'XEDIT' INPUT_PARM_FN INPUT_PARM_FT INPUT_PARM_FM ,

   '(NOPROFILE NOSCREEN NOMSG'

  RETURN

 /*                                                                   */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 ERROR:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  ERROR_RC = RC

  TRACE OFF; SIGNAL OFF ERROR

  SAY 'NON-ZERO RETURN CODE ENCOUNTERED IN EXEC AT LINE' SIGL

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USMIMPRT LISTING'

 'CP SPOOL PRINTER OFF'

  'GLOBAL LOADLIB'

  'GLOBAL TXTLIB'

  'FILEDEF * CLEAR'

  EXIT ERROR_RC

 /*                                                                   */

yourlib
-- The file name of the load library into which you downloaded IDMS Dictionary Migrator.

idmslib
-- The file name of the load library containing your IDMS SUBSCHEMA and DMCL modules.

sortlib
-- The file name of the text library containing your sort modules.

a
-- The file mode for the relevant file.

vsam_fm
-- The file mode of the accessed minidisk which contains your VSAM catalog(s) and file(s).

vsamcat
-- The data set name of your VSAM catalog.

vsamext
-- The data set name of the PAGUTIL VSAM file.

Upload Syntax Files -- z/VM

The USMLOAD1 EXEC is used to upload syntax files to the object dictionary using IDMS utilities, or using the Broadcom
user password upload utility supplied by Broadcom. There can be from 1 to 16 steps involved in the upload, depending on
your site and type of migration.

More information:

For more information on uploading syntax files, see Syntax Files Table in the section "Operations."

If you want to delete entities from the source dictionary after migration, make a second non-CHANGEONLY run using the
same parameters as the real migration, specify the same dictionary for both source and object.
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 /*  */

 TRACE OFF; SIGNAL ON ERROR

 /*                                                                   */

 /* USMLOAD1                                                          */

 /*                                                                   */

 CA_LOADLIB_FN      = 'yourlib'

 IDMS_LOADLIB_FN    = 'idmslib'

 /*                                                                   */

 /* Link and access the Minidisks containing the required librarie(s) */

 /*                                                                   */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'GLOBAL  LOADLIB ' CA_LOADLIB_FN IDMS_LOADLIB_FN

 /*                                                                   */

 MAX_RC = 0

 /*                                                                   */

  CALL RHDCDEL

  IF RHDCDEL_RC > 0

     THEN SAY 'RHDCDEL STEP ENDED WITH RETURN CODE' RHDCDEL_RC

  IF RHDCDEL_RC > MAX_RC

     THEN MAX_RC = RHDCDEL_RC

 /*                                                                   */

  CALL SCHMDEL

  IF RHDCDEL_RC > 0

     THEN SAY 'SCHMDEL STEP ENDED WITH RETURN CODE' SCHMDEL_RC

  IF SCHMDEL_RC > MAX_RC

     THEN MAX_RC = SCHMDEL_RC

 /*                                                                   */

  CALL SUBSDEL

  IF SUBSDEL_RC > 0

     THEN SAY 'SUBSDEL STEP ENDED WITH RETURN CODE' SUBSDEL_RC

  IF SUBSDEL_RC > MAX_RC

     THEN MAX_RC = SUBSDEL_RC

 /*                                                                   */

  CALL DDDLDEL

  IF DDDLDEL_RC > 0

     THEN SAY 'DDDLDEL STEP ENDED WITH RETURN CODE' DDDLDEL_RC

  IF DDDLDEL_RC > MAX_RC

     THEN MAX_RC = DDDLDEL_RC

 /*                                                                   */

  CALL DDDLUPD

  IF DDDLUPD_RC > 0

     THEN SAY 'DDDLUPD STEP ENDED WITH RETURN CODE' DDDLUPD_RC

  IF DDDLUPD_RC > MAX_RC

     THEN MAX_RC = DDDLUPD_RC

 /*                                                                   */

  CALL TABLLOD

  IF TABLLOD_RC > 0

     THEN SAY 'TABLLOD STEP ENDED WITH RETURN CODE' TABLLOD_RC

  IF TABLLOD_RC > MAX_RC

     THEN MAX_RC = TABLLOD_RC

 /*                                                                   */

  CALL DDDLLOD
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  IF DDDLLOD_RC > 0

     THEN SAY 'DDDLLOD STEP ENDED WITH RETURN CODE' DDDLLOD_RC

  IF DDDLLOD_RC > MAX_RC

     THEN MAX_RC = DDDLLOD_RC

 /*                                                                   */

  CALL SCHMUPD

  IF SCHMUPD_RC > 0

     THEN SAY 'SCHMUPD STEP ENDED WITH RETURN CODE' SCHMUPD_RC

  IF SCHMUPD_RC > MAX_RC

     THEN MAX_RC = SCHMUPD_RC

 /*                                                                   */

  CALL SUBSUPD

  IF SUBSUPD_RC > 0

     THEN SAY 'SUBSUPD STEP ENDED WITH RETURN CODE' SUBSUPD_RC

  IF SUBSUPD_RC > MAX_RC

     THEN MAX_RC = SUBSUPD_RC

 /*                                                                   */

  CALL SUBSLOD

  IF SUBSLOD_RC > 0

     THEN SAY 'SUBSLOD STEP ENDED WITH RETURN CODE' SUBSLOD_RC

  IF SUBSLOD_RC > MAX_RC

     THEN MAX_RC = SUBSLOD_RC

 /*                                                                   */

  CALL RHDCUPD

  IF RHDCUPD_RC > 0

     THEN SAY 'RHDCUPD STEP ENDED WITH RETURN CODE' RHDCUPD_RC

  IF RHDCUPD_RC > MAX_RC

     THEN MAX_RC = RHDCUPD_RC

 /*                                                                   */

  CALL RHDCLOD

  IF RHDCLOD_RC > 0

     THEN SAY 'RHDCLOD STEP ENDED WITH RETURN CODE' RHDCLOD_RC

  IF RHDCLOD_RC > MAX_RC

     THEN MAX_RC = RHDCLOD_RC

 /*                                                                   */

  CALL ADSOBGN

  IF ADSOBGN_RC > 0

     THEN SAY 'ADSOBGN STEP ENDED WITH RETURN CODE' ADSOBGN_RC

  IF ADSOBGN_RC > MAX_RC

     THEN MAX_RC = ADSOBGN_RC

 /*                                                                   */

  CALL DDDLPGM

  IF DDDLPGM_RC > 0

     THEN SAY 'DDDLPGM STEP ENDED WITH RETURN CODE' DDDLPGM_RC

  IF DDDLPGM_RC > MAX_RC

     THEN MAX_RC = DDDLPGM_RC

 /*                                                                   */

  CALL ADSBTAT

  IF ADSBTAT_RC > 0

     THEN SAY 'ADSBTAT STEP ENDED WITH RETURN CODE' ADSBTAT_RC

  IF ADSBTAT_RC > MAX_RC

     THEN MAX_RC = ADSBTAT_RC

 /*                                                                   */
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  CALL BCFUPD

  IF BCFUPD_RC > 0

     THEN SAY 'BCFUPD STEP ENDED WITH RETURN CODE' BCFUPD_RC

  IF BCFUPD_RC > MAX_RC

     THEN MAX_RC = BCFUPD_RC

 /*                                                                   */

  CALL USERUPD

  IF USERUPD_RC > 0

     THEN SAY 'USERUPD STEP ENDED WITH RETURN CODE' USERUPD_RC

  IF USERUPD_RC > MAX_RC

     THEN MAX_RC = USERUPD_RC

 /*                                                                   */

  'GLOBAL LOADLIB'

  'FILEDEF * CLEAR'

  EXIT MAX_RC

 /* ----------------------------------------------------------------- */

 /* RHDCDEL - DELETE PANELS AND MAPS                                  */

 RHDCDEL:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE RHDCDEL a'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING DELETION OF MAPS AND PANELS'

  'EXECOS OSRUN RHDCMAP1'

  RHDCDEL_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME RHDCDEL LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /* ----------------------------------------------------------------- */

 /* SCHMDEL - DELETE SCHEMA AND SUBSCHEMA SOURCE                      */

 SCHMDEL:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE SCHMDEL a'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING DELETION OF SCHEMA AND SUBSCHEMA SOURCE'

  'EXECOS OSRUN IDMSCHEM'

  IDMSCHEM_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME IDMSCHEM LISTING'

  'CP SPOOL PRINTER OFF'
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  'FILEDEF * CLEAR'

  RETURN

 /* ----------------------------------------------------------------- */

 /* SUBSDEL - DELETE SUBSCHEMA                                        */

 /* NOTE:     THIS IS ONLY REQUIRED IF A SUBSCHEMA WAS MIGRATED       */

 /*           WITHOUT ITS SCHEMA                                      */

 SUBSDEL:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE SUBSDEL a'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING DELETION OF SUBSCHEMA SOURCE'

  'EXECOS OSRUN IDMSUBSC'

  IDMSUBSC_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME IDMSUBSC LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /* ----------------------------------------------------------------- */

 /* DDDLDEL - DELETE OTHER ENTITIES                                   */

 /* NOTE:     DO NOT RUN THIS STEP FOR CHANGEONLY PROCESSING          */

 DDDLDEL:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE DDDLDEL a'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING DELETION OF DDDL ENTITIES'

  'EXECOS OSRUN IDMSDDDL'

  IDMSDDDL_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME IDMSDDDL LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /*                                                                   */

 /* ----------------------------------------------------------------- */

 /* DDDLUPD - ADD/MODIFY CLASS, ATTRIBUTE, SYSTEM, RECORD, ELEMENT,   */

 /*           MESSAGE, MODULE, AND TABLE ENTITIES                     */

 DDDLUPD:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'
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  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE DDDLUPD A'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING ADD/MODIFY OF DDDL ENTITIES'

  'EXECOS OSRUN IDMSDDDL'

  DDDLUPD_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME DDDLUPD LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /* ----------------------------------------------------------------- */

 /* TABLLOD - GENERATE TABLE LOAD MODULES                             */

 TABLLOD:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY' 'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE TABLLOD A'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING GENERATION OF TABLE LOAD MODULES'

  'EXECOS OSRUN IDMSDDDL'

  TABLLOD_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME TABLLOD LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /*                                                                   */

 /* ----------------------------------------------------------------- */

 /* DDDLLOD - ADD/MODIFY LOAD MODULES FOR SUBSCHEMA, MAP, MAP EDIT    */

 /*           TABLE AND DIALOG                                        */

 DDDLLOD:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE DDDLLOD A'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING ADD/MODIFY OF DDDL LOAD MODULES'

  'EXECOS OSRUN IDMSDDDL'

  DDDLLOD_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME DDDLLOD LISTING'
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  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /*                                                                   */

 /* ----------------------------------------------------------------- */

 /* SCHMUPD - ADD SCHEMA SOURCE                                       */

 SCHMUPD:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE SCHMUPD A'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING ADD OF SCHEMA SOURCE'

  'EXECOS OSRUN IDMSCHEM'

  SCHMUPD_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME SCHMUPD LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /*                                                                   */

 /* ----------------------------------------------------------------- */

 /* RHDCLOD - COMPILE MAP                                             */

 RHDCLOD:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE RHDCLOD A'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING MAP COMPILE'

  'EXECOS OSRUN RHDCMPUT'

  RHDCLOD_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME RHDCLOD LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /* ----------------------------------------------------------------- */

 /* ADSOBGN - GENERATE ADS DIALOG                                     */

 /* NOTE:     THIS STEP CAN ONLY BE EXECUTED IF DIALOG MODULES        */

 /*           WERE MIGRATED                                           */

 ADSOBGN:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'
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  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE ADSOBGN A'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING GENERATION OF ADS DIALOGS'

  'EXECOS OSRUN ADSOBCOM'

  ADSOBGN_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME ADSOBGN LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /* ----------------------------------------------------------------- */

 /* DDDLPGM - ADD/MODIFY PROGRAM SYNTAX                               */

 DDDLPGM:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE DDDLPGM A'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING ADD/MODIFY OF PROGRAM SYNTAX'

  'EXECOS OSRUN IDMSDDDL'

  DDDLPGM_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME DDDLPGM LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /*                                                                   */

 /* ----------------------------------------------------------------- */

 /* SUBSUPD - ADD SUBSCHEMA SOURCE                                    */

 SUBSUPD:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE SUBSUPD A'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING ADD OF SUBSCHEMA SOURCE'

  'EXECOS OSRUN IDMSUBSC'

  SUBSUPD_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME SUBSUPD LISTING'

  'CP SPOOL PRINTER OFF'
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  'FILEDEF * CLEAR'

  RETURN

 /* ----------------------------------------------------------------- */

 /* SUBSLOD - GENERATE SUBSCHEMA LOAD MODULE                          */

 SUBSLOD:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE SUBSLOD A'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING GENERATION OF SUBSCHEMA LOAD MODULE'

  'EXECOS OSRUN IDMSUBSC'

  SUBSLOD_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME SUBSLOD LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /* ----------------------------------------------------------------- */

 /* RHDCUPD - ADD/MODIFY PANEL AND MAP SYNTAX                         */

 RHDCUPD:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE RHDCUPD A'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING ADD/MODIFY OF PANEL AND MAP SYNTAX'

  'EXECOS OSRUN RHDCMAP1'

  RHDCUPD_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME RHDCUPD LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /*                                                                   */

 /* ----------------------------------------------------------------- */

 /* ADSBTAT - UPDATE TASK APPLICATION TABLE                           */

 /* NOTE:     THIS STEP IS ONLY FOR APPLICATIONS WHICH USE THE        */

 /*           REVISED ADSA.                                       */

 ADSBTAT:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'
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  'FILEDEF SYSIPT DISK FILE ADSBTAT A'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING UPDATE OF TASK APPLICATION TABLE'

  'EXECOS OSRUN ADSOBTAT'

  ADSBTAT_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME ADSBTAT LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /* ----------------------------------------------------------------- */

 /* BCFUPD - ADD SQL ENTITY DEFINITIONS                               */

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE BCFUPD A'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING UPLOAD OF SQL ENTITY DEFINITIONS'

  'EXECOS OSRUN IDMSBCF'

  BCFUPD_RC = RC

  SIGNAL ON ERROR

  SAY 'BCFUPD STEP ENDED WITH RETURN CODE' BCFUPD_RC

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME USMSQLOD LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /* ----------------------------------------------------------------- */

 /* USERUPD - UPDATE USER PASSWORDS                                   */

 /* NOTE:     THIS STEP IS ONLY FOR MIGRATIONS WHICH DO NOT USE       */

 /*           DISCONNECT=(USER).  THE PASSWORD FROM THE SOURCE        */

 /*           DICTIONARY IS PLACED INTO THE OBJECT DICTIONARY         */

 /*           IF THIS STEP IS NOT RUN, THE PASSWORD ASSIGNED TO ALL   */

 /*           MIGRATED USERS WILL BE "DBMSINT"                        */

 USERUPD:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE USERUPD A'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING UPDATE OF USER PASSWORDS'

  'EXECOS OSRUN USMULOD'

  USERUPD_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'
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  'CP CLOSE PRINTER NAME USERUPD LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 ERROR:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  ERROR_RC = RC

  TRACE OFF; SIGNAL OFF ERROR

 /*                                                                   */

  SAY 'NON-ZERO RETURN CODE ENCOUNTERED IN EXEC AT LINE' SIGL

 /*                                                                   */

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USMLOAD LISTING'

 'CP SPOOL PRINTER OFF'

  'GLOBAL LOADLIB'

  'FILEDEF * CLEAR'

 /*                                                                   */

  EXIT ERROR_RC

 /*                                                                   */

yourlib
-- The file name of the load library into which you downloaded IDMS Dictionary Migrator.

idmslib
-- The file name of the load library containing your IDMS SUBSCHEMA and DMCL modules.

a
-- The file mode for the relevant file.

Delete Migrated Source from Source Dictionary - z/VM

The USMLOAD3 EXEC is an optional job that, when executed, deletes the migrated source from the source dictionary
after migration.

NOTE
If you want to delete entities from the source dictionary after migration, make a second non-CHANGEONLY run
using the same parameters as the real migration, specify the same dictionary for both source and object.

 /*  */

 TRACE OFF; SIGNAL ON ERROR

 /*                                                                   */

 /* USMLOAD3                                                          */

 /*                                                                   */

 /*                                                                   */

 CA_LOADLIB_FN      = 'yourlib'

 IDMS_LOADLIB_FN    = 'idmslib'

 /*                                                                   */

 /* Link and access the Minidisks containing the required librarie(s) */

 /*                                                                   */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'GLOBAL  LOADLIB ' CA_LOADLIB_FN IDMS_LOADLIB_FN

 /*                                                                   */

 MAX_RC = 0

 551



 Programming

 /*                                                                   */

  CALL RHDCDEL

  IF RHDCDEL_RC > 0

     THEN SAY 'RHDCDEL STEP ENDED WITH RETURN CODE' RHDCDEL_RC

  IF RHDCDEL_RC > MAX_RC

     THEN MAX_RC = RHDCDEL_RC

 /*                                                                   */

  CALL SCHMDEL

  IF SCHMDEL_RC > 0

     THEN SAY 'SCHMDEL STEP ENDED WITH RETURN CODE' SCHMDEL_RC

  IF SCHMDEL_RC > MAX_RC

     THEN MAX_RC = SCHMDEL_RC

 /*                                                                   */

  CALL SUBSDEL

  IF SUBSDEL_RC > 0

     THEN SAY 'SUBSDEL STEP ENDED WITH RETURN CODE' SUBSDEL_RC

  IF SUBSDEL_RC > MAX_RC

     THEN MAX_RC = SUBSDEL_RC

 /*                                                                   */

  CALL DDDLDEL

  IF DDDLDEL_RC > 0

     THEN SAY 'DDDLDEL STEP ENDED WITH RETURN CODE' DDDLDEL_RC

  IF DDDLDEL_RC > MAX_RC

     THEN MAX_RC = DDDLDEL_RC

 /*                                                                   */

  'GLOBAL LOADLIB'

  'FILEDEF * CLEAR'

  EXIT MAX_RC

 /*                                                                   */

 /* ----------------------------------------------------------------- */

 /* DELETE PANELS AND MAPS                                            */

 RHDCDEL:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE RHDCDEL a'

  'FILEDEF SYSIDMS DISK SYSIDMS INPUT a'

  SIGNAL OFF ERROR

  SAY 'STARTING DELETE OF PANELS AND MAPS'

  'EXECOS OSRUN RHDCMAP1'

  RHDCDEL_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME RHDCDEL LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /* ----------------------------------------------------------------- */

 /* DELETE SCHEMA AND SUBSCHEMA SOURCE                                */

 /* N O T E   IN RELEASE 10, USE IDMSCHEM TO DELETE SCHEMAS           */

 SCHMDEL:
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 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE SCHMDEL a'

  'FILEDEF SYSIDMS DISK SYSIDMS PARMS a'

  SIGNAL OFF ERROR

  SAY 'STARTING DELETE OF SCHEMA AND SUBSCHEMA SOURCE'

  'EXECOS OSRUN IDMSDDDL'

  SCHMDEL_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME SCHMDEL LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /* ----------------------------------------------------------------- */

 /* DELETE SCHEMA AND SUBSCHEMA SOURCE                                */

 /* N O T E:  THIS IS REQUIRED ONLY IF A SUBSCHEMA WAS MIGRATED       */

 /*           WITHOUT ITS SCHEMA                                      */

 SUBSDEL:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE SUBSDEL a'

  'FILEDEF SYSIDMS DISK SYSIDMS PARMS a'

  SIGNAL OFF ERROR

  SAY 'STARTING DELETE OF SUBSCHEMA SOURCE'

  'EXECOS OSRUN IDMSUBSC'

  SUBSDEL_RC = RC

  SIGNAL OFF ERROR

  SAY 'STARTING DELETE OF SUBSCHEMA SOURCE'

  'EXECOS OSRUN IDMSUBSC'

  SUBSDEL_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME SUBSDEL LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /*                                                                   */

 /* ----------------------------------------------------------------- */

 /* DELETE RECORD, ELEMENT AND TABLE ENTITIES                         */

 DDDLDEL:

 /* ----------------------------------------------------------------- */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'FILEDEF SYSLST PRINTER'

  'FILEDEF SYSPCH DUMMY'

  'FILEDEF SYSIPT DISK FILE DDDLDEL a'

 553



 Programming

  'FILEDEF SYSIDMS DISK SYSIDMS PARMS a'

  SIGNAL OFF ERROR

  SAY 'STARTING DELETE OF RECORD, ELEMENT AND TABLE ENTITIES'

  'EXECOS OSRUN IDMSDDDL'

  DDDLDEL_RC = RC

  SIGNAL ON ERROR

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME DDDLDEL LISTING'

  'CP SPOOL PRINTER OFF'

  'FILEDEF * CLEAR'

  RETURN

 /*                                                                   */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 ERROR:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  ERROR_RC = RC

  TRACE OFF; SIGNAL OFF ERROR

 /*                                                                   */

  SAY 'NON-ZERO RETURN CODE ENCOUNTERED IN EXEC AT LINE' SIGL

 /*                                                                   */

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USMLOAD LISTING'

 'CP SPOOL PRINTER OFF'

  'GLOBAL LOADLIB'

  'FILEDEF * CLEAR'

 /*                                                                   */

  EXIT ERROR_RC

 /*

                                                                    */

yourlib
-- The file name of the load library into which you downloaded IDMS Dictionary Migrator.

idmslib
-- The file name of the load library containing your IDMS SUBSCHEMA and DMCL modules.

a
-- The file mode for the relevant file.

Syntax Notation

Example Function
Process= Keywords appear in mixed case.

The minimum required portion of each keyword appears in
uppercase.

JCLMBR=jcl-member-name Variables appear in lowercase. You substitute an appropriate
value for each variable.

[PASSWORD=dictionary-password] Brackets indicate optional clauses or commands.
/ transient-subschema-name \
TRANSSub= < target-subschema-name >

Braces enclose two or more options. You must select one of them.
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Extract File

Information extracted from the source database by the Database Extract Component of IDMS Extractor is written to the
Extract File. The Extract File is a variable-blocked file with an LRECL of 32756 and a BLKSIZE of 32760.

NOTE
For more information about the size of this file, see Allocating Space for DASD Files.

Workfile

The Workfile is a temporary file used by the Database Load Component of IDMS Extractor. Information is saved on the
Workfile between sort exits. It is a variable-blocked file.

Communication File

The Communication File (COMMFILE) contains a single record which is used to pass information between the IDMS
Extractor Batch Components.

Syntax File

Appropriate IDMS DDDL syntax is written to the Syntax File by various batch components of IDMS Extractor to:

• PUNCH the target database from the target dictionary
• ADD the transient subschema to the target dictionary
• DELETE the transient subschema from the target dictionary.

Allocating Space for DASD Files

IDMS Extractor requires space allocation for an Extract File, a Workfile, a Communication File, a Syntax File, and sort
work files. The Syntax and Communication Files are fixed at one track apiece. Space allocation for a DASD Extract File
is dependent on the number of database records extracted and on the number of set occurrences in which those records
participate as either owner or member. The table below displays the type and number of extracts created and written to
the Extract File. The work file and total sort work space require the same amount of space as the Extract File.

Type and Number of Extracts Created

Type Length In Bytes # Of Records Written
header 256 One (1)
trailer 80 One (1)
ssrec 36 One (1) for each selected record type in the

source subschema
ssset 36 One (1) for each selected set type in the

source subschema
dbrec 28 + data length of selected database

record
One (1) for each selected:
- Entry Record
- owner and member record of each
selected set occurrence
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index 20 One (1) or more for each index to which
a selected record is connected. These
are written for records retrieved through
an area sweep, index, or set walk. If a
selected record is both an entry record
(or indexed through an entry index) and a
selected owner or member of a selected
set occurrence, multiple index extracts are
written.

Review your Selection Criteria Specification to estimate the number of database records that will be extracted.

The Database Load Component creates a Workfile from the Extract File. You must allocate the same amount of space
for the Workfile as the Extract File. The Workfile is also variable-blocked. The Database Load Component calculates the
LRECL of the file for you with a BLKSIZE of 6144. You can override this block size.

Provide enough SORT SPACE capacity for the entire Workfile.

PROCESS Parameter Syntax Summary

 Process / SPecname=selection-criteria-specification-name, USERId=userid \

         < Jclmbr=JCL-member-name, USERId=userid                         >

         \ UNload                                                        /

         [, SIgnonid=dictionary-userid[, Password=dictionary-password]] 

         │, TRANSSub= < transient-subschema-name > │

         └            \  target-subschema-name   / ┘

         [, TRANSDmcl=target-DMCL-name]

         [, SRCSub=source-subschema-name]

         [, SRCDMcl=source-DMCL-name]

         [, SRCDICTNAme=source-dictionary-name]

         [, SRCDICTNOde=source-dictionary-node-name]

         [, SRCDBNAme=source-database-name]
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         [, SRCDBNOde=source-database-node-name]

         [, USERExit=user-exit-module-name]

         [, NOCompare]

PROCESS Parameter
All IDMS Extractor parameter input is processed by the Database Extract Component and is obtained from a PROCESS
parameter statement. The information tells the Database Extract Component:

• The name of the Selection Criteria Specification
• The user ID or LTERM ID under which the specification was saved
• The optional name of a transient subschema to be used during Database Load Component processing
• When using a transient subschema, the sign-on ID and password (if required) for the target dictionary
• An optional subschema to be used by the Database Extract Component, instead of the source subschema named in

the Selection Criteria Specification
• An optional name of the user exit load module to be invoked whenever a database record meets its Record Level

Selection Criteria
• An optional keyword to indicate that the source and target subschemas are not to be compared.

NOTE
The online JCL Submission Component creates the PROCESS parameter statement and places it in the
appropriate position in the JCL when writing the JCL stream to the operating system. This allows you to use
a single JCL member for multiple Selection Criteria Specifications that reference the same source and target
databases. When using the JCL Submission Component, do not include a PROCESS parameter statement
in the JCL member. Otherwise, the Database Extract Component issues a parameter error. When USVUJCL
uploads the model JCL to the IDMS Extractor database, the PROCESS statement is not uploaded. This
description is included in case you want to submit the JCL manually without using the online JCL Submission
Component.

Extracts

This option directs IDMS Journal Analyzer to generate extract records from an input Archive Journal. No Journal Reports
or Displays are printed when the EXTRACTS option of the PROCESS parameter is specified. Only a historical Extract file
is produced.

ALL

This option directs IDMS Journal Analyzer to perform all processing of the EXTRACTS, REPORTS, and DISPLAYS
options. As a result, record generation, and printing of Journal Reports and Displays can be accomplished in a single
execution of IDMS Journal Analyzer.
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Displays

This option directs IDMS Journal Analyzer to honor only valid requests for Journal Displays and bypass the generation
of extract records and Journal Reports. If valid user requests for Journal Displays are input, IDMS Journal Analyzer will
create the requested Journal Displays.

PROCESS Parameter Keywords

Process

Must be coded as is. Indicates that PROCESS keywords follow.

USERId=userid

Required keyword if SPECNAME is coded. Used as primary key for selection of a Selection Criteria Specification. This is
the user ID or LTERM ID under which the specification was saved. USERID and UNLOAD are mutually exclusive.

SPecname=selection-criteria-specification-name

Required keyword if UNLOAD is not coded. Used as secondary key for selection of a specification created using the
online Selection Criteria Specification component. SPECNAME and UNLOAD are mutually exclusive.

UNload

Required keyword if SPECNAME is not coded. Used to unload (extract) the entire database accessible by the SRCSUB
subschema. A specification is not used in this case. SPECNAME and UNLOAD are mutually exclusive parameters. In this
case, SRCSUB is required and will be used at version 1 as both the source and target subschema.

SIgnonid=dictionary-userid

Optional based upon whether you are using a transient subschema and whether the target dictionary requires a valid
SIGNON statement. The user must have authority to add, delete, and punch load modules to/from the target dictionary.

Password=dictionary-password

Optional based upon whether the SIGNONID requires a sign-on password for the target dictionary.

TRANSSub= < transient-subschema-name > \ target-subschema-name /

Optional user-supplied name for the transient subschema used during IDMS Extractor load processing. If not specified, it
defaults to:

UVhhmmss
Where:

• UV is a system constant
• hh is the hour of job start
• mm is the minute of job start
• ss is the second of job start

The subschema name used by the Database Load Component is taken from this parameter regardless of whether or not
a transient subschema is used. If a transient subschema is not used, specify the name of a subschema that the Database
Load Component can successfully use.

SRCSub=source-subschema-name

Optional name of a subschema to be used by the Database Extract Component. Specifying a new source subschema
allows the Database Extract Component to use a subschema that was not accessible to the online Selection Criteria
Specification component but is almost identical to the original subschema. The subschema you specify must contain the
same record and sets as the original subschema. The user records and sets must be in the same physical sequence in
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both subschemas (that is, they must be copied in the same order). If these conditions are not met, unpredictable results
can occur.

SRCDMcl=source-DMCL-name

Optional name of a DMCL to be used in conjunction with the SRCSUB subschema.

SRCDICTNAme=source-dictionary-node-name

Optional name of the dictionary in which the SRCSUB subschema resides if the subschema is in a load area other than
the primary dictionary specified for the CV that the Database Extract Component is going to use.

TRANSDmcl=transient-dmcl-name

Optional name of a DMCL to use when the LOAD Component runs in LOCAL mode or when the DMCL named in
TRANSSUB should not be used.

SRCDICTNOde=source-dictionary-node-name

Optional name of a DDS node for the SRCSUB subschema. The name identifies the communication link between CVs
and CPUs. Specifying this parameter indicates that IDMS accesses a CV that exists in a CPU other than the one it is to be
executing under to retrieve the specified SRCSUB subschema.

SRCDBNAme= < source-db > \ segment-name /

Optional name of a DB name or segment for the SRCSUB subschema. The DB name or segment maps the logical
subschema view to a physical database.

SRCDBNOde=source-database-node-name

Optional name of a DDS node for the SRCSUB subschema. Specifying this parameter indicates that the Database Extract
Component executes in a DDS environment and accesses a CV in another CPU.

USERExit=user-exit-module-name

Optional name of the user exit load module to be invoked whenever a database record meets its record level selection
criteria.

NOTE
For more information, see Writing a User Exit Module--CUVUSRXA.

NOCompare

Optional parameter to indicate that the source and target subschemas are not to be compared. Use it if the target
subschema is not accessible to the CV under which the Database Extract Component executes.

However, inconsistencies between the source and target subschemas can cause unpredictable results.

Performing the EXTRACT and LOAD Steps--USVEXEC
The sample JCL for the batch Database Extract and Database Load Components of IDMS Extractor are contained in:

• z/OS-Target or Distribution source library member USVEXEC
• z/VSE- SAMPJCL library member USVEXEC.S
• z/VM- USVEXEC EXEC

This JCL is used after you create and save a Selection Criteria Specification using the online Selection Criteria
Specification Component.

After supplying values for the variables, you can use this JCL as is, or it can be used as a model when you create and
save a JCL member of the IDMS Extractor database using the Edit JCL option on the Main Menu screen. You can then
use the Submit option to submit the JCL for execution.
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Be sure to review Allocating Space for DASD Files.

Also review the IDMS Extractor Data Flow Information exhibit shown below.

Notes:

• If you create this member using the Edit JCL Option, do not include the PROCESS parameter statement in the
member. The appropriate PROCESS parameter statement is created and placed into the JCL for you prior to
submitting the job by the Submit Option. Thus, a single JCL member can be used by more than one Selection Criteria
Specification.

• If the database name DBNAME of the target database differs from that of the source database, then a SYSIDMS
DBNAME parameter should be added to the JCL used in the Load step as follows:

//SYSIDMS DBNAME=target-dbname

Also all areas included in the specified target subschema must be included in this DBNAME table.

CA IDMS Extractor Data Flow Information
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z/OS - JCL

CTABGEN

The #CTABGEN macro can be assembled using the following JCL.

//             EXEC HLASMCL

//ASM.SYSLIB   DD   DSN=yourHLQ.CAGJMAC,DISP=SHR

//             DD   DSN=zOS.maclib,DISP=SHR

//ASM.SYSIN    DD   *

         #CTABGEN macro

         END

/*

//LKED.SYSLMOD DD   DSN=yourHLQ.custom.loadlib,DISP=SHR

//LKED.SYSIN   DD   *

 ENTRY   CTABEP1

 MODE    AMODE(31),RMODE(ANY)

 NAME    IDMSCTAB(R)

/*

//*

yourHLQ.CAGJMAC
Data set name of the IDMS macro library.

zOS.maclib
Data set name of the operating system macro library.

yourHLQ.custom.loadlib
Data set name of the IDMS custom load library.

GTABGEN

The #GTABGEN macro can be assembled using the following JCL.

//             EXEC HLASMCL

//ASM.SYSLIB   DD   DSN=yourHLQ.CAGJMAC,DISP=SHR

//             DD   DSN=zOS.maclib,DISP=SHR

//ASM.SYSIN    DD   *

         #GTABGEN macro

         END

/*

//LKED.SYSLMOD DD   DSN=yourHLQ.custom.loadlib,DISP=SHR

//LKED.SYSIN   DD   *

 ENTRY   GTABEP1

 MODE    AMODE(31),RMODE(ANY)

 NAME    IDMSGTAB(R)

/*

//*

yourHLQ.CAGJMAC
Data set name of the IDMS macro library.

zOS.maclib
Data set name of the operating system macro library.
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yourHLQ.custom.loadlib
Data set name of the IDMS custom load library.

SECRTT

//             EXEC HLASMCL

//ASM.SYSLIB   DD   DSN=yourHLQ.CAGJMAC,DISP=SHR

//             DD   DSN=zOS.maclib,DISP=SHR

//ASM.SYSIN    DD   *

         #SECRTT TYPE=INITIAL,SVCNUM=svcnumber

         #SECRTT macros

            ...

         #SECRTT TYPE=FINAL

         END

/*

//LKED.SYSLMOD DD   DSN=yourHLQ.custom.loadlib,DISP=SHR

//LKED.SYSIN   DD   *

 ENTRY   SRTTEP1

 MODE    AMODE(31),RMODE(ANY)

 NAME    RHDCSRTT(R)

/*

//*

yourHLQ.CAGJMAC
Data set name of the IDMS macro library

zOS.maclib
Data set name of the operating system macro library

yourHLQ.custom.loadlib
Data set name of the IDMS custom load library

UTABGEN

The #UTABGEN macro can be assembled using the following JCL.

//             EXEC HLASMCL

//ASM.SYSLIB   DD   DSN=yourHLQ.CAGJMAC,DISP=SHR

//             DD   DSN=zOS.maclib,DISP=SHR

//ASM.SYSIN    DD   *

         #UTABGEN macro

         END

/*

//LKED.SYSLMOD DD   DSN=yourHLQ.custom.loadlib,DISP=SHR

//LKED.SYSIN   DD   *

 ENTRY   UTABEP1

 MODE    AMODE(31),RMODE(ANY)

 NAME    IDMSUTAB(R)

/*

//*

yourHLQ.CAGJMAC
Data set name of the IDMS macro library
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zOS.maclib
Data set name of the operating system macro library

yourHLQ.custom.loadlib
Data set name of the IDMS custom load library

Running in Local Mode Under z/OS

This JCL assumes you are going to be running under a CV. To run in local mode:

1. Remove the SYSCTL DD statements.
2. Add the appropriate DD statement(s) for your local journal(s).
3. Add the STEPLIB DD statements for your local DMCL and for your source and transient subschemas.
4. To the EXTRACT step, add DD statements for your:

a. IDMS Extractor database
b. Source database

5. To the LOAD step, add DD statements for your target database.

If the source subschema exists in an IDMS Extractor dictionary load area, the PUNCHSUB and ALTERSUB steps do
not need to be changed. If the source subschema exists in a load library, it must be uploaded to a dictionary load area
before the transient subschema process is executed. If the source subschema exists in object format, do not execute the
PUNCHSUB step, and:

1. Change the INPUT of the ALTERSUB step to be the file of the object subschema.
2. Change the LOADSUB step to execute the linkage editor instead of IDMSDDDL. Supply appropriate JCL for a link

edit. The SYSLIN data set should be the OUTPUT from the ALTERSUB step. The SYSLMOD member name should
be the TRANSSUB (transient SSC name) specified when the JCL was submitted. Specify an execute parameter of
LET and expect various IEW0302 error messages, as well as a condition code of 8.

3. For the LOAD step, change the COND parameter from 5,LT,LOADSUB to 9,LT,LOADSUB.
4. Change the DELETSUB step to execute IEHPROGM instead of IDMSDDDL. Change the COND parameter to

remove the reference to the LOADSUB step. Supply a DD statement that references the SYSLMOD data set from the
LOADSUB step. The SYSIN data set should be:

SCRATCH DSNAME=your.loadlib,VOL=SYSDA=volid,MEMBER=transsub

z/VSE - JCL

Learn about the z/VSE JCL security macros CTABGEN, GTABGEN, SECRTT, and UTABGEN.

Using MSHP

Any modifications to IDMS load libraries in z/VSE should be applied by MSHP.

NOTE
For instructions on how to assemble and link edit a module using MSHP, see the Installing section -- z/VSE.

CTABGEN

// DLBL    userlib

// EXTENT  ,nnnnnn

// LIBDEF  SOURCE,SEARCH=(userlib.idmslib)

// OPTION  CATAL
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   PHASE   IDMSCTAB,*

// EXEC   ASMA90

           #CTABGEN macro

           END

/*

   ENTRY   CTABEP1

// DLBL    userlib

// EXTENT  ,nnnnnn

// LIBDEF  PHASE,TO=(userlib.idmslib)

// EXEC    LNKEDT

userlib
Filename of the user library.

nnnnnn
Volume serial number of the library.

userlib.idmslib
File identifier of the IDMS sublibrary.

GTABGEN

// DLBL   userlib

// EXTENT ,nnnnnn

// LIBDEF SOURCE,SEARCH=(userlib.idmslib)

// OPTION CATAL

   PHASE  IDMSGTAB,*

// EXEC   ASMA90

          #GTABGEN macro

          END

/*

   ENTRY GTABEP1

// DLBL   userlib

// EXTENT ,nnnnnn

// LIBDEF PHASE,TO=(userlib.idmslib)

// EXEC   LNKEDT

userlib
Filename of the user library.

nnnnnn
Volume serial number of the library.

userlib.idmslib
File identifier of the IDMS sublibrary.

SECRTT

// DLBL   userlib

// EXTENT ,nnnnnn

// LIBDEF SOURCE,SEARCH=(userlib.idmslib)
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// OPTION CATAL

   PHASE  RHDCSRTT,*

// EXEC   ASMA90

          #SECRTT TYPE=INITIAL,SVCNUM=svcnumber

          #SECRTT macro

              ...

          #SECRTT TYPE=FINAL

          END

/*

   ENTRY SRTTEP1

// DLBL   userlib

// EXTENT ,nnnnnn

// LIBDEF PHASE,TO=(userlib.idmslib)

// EXEC   LNKEDT

userlib
Filename of the user library.

nnnnnn
Volume serial number of the library.

userlib.idmslib
File identifier of the IDMS sublibrary.

UTABGEN

// DLBL    userlib

// EXTENT  ,nnnnnn

// LIBDEF  SOURCE,SEARCH=(userlib.idmslib)

// OPTION  CATAL

   PHASE   IDMSUTAB,*

// EXEC   ASMA90

           #UTABGEN macro

           END

/*

   ENTRY   UTABEP1

// DLBL    userlib

// EXTENT  ,nnnnnn

// LIBDEF  PHASE,CATALOG=userlib.idmslib

// EXEC    LNKEDT

userlib
Filename of the user library.

nnnnnn
Volume serial number of the library.

userlib.idmslib
File identifier of the IDMS sublibrary.
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Sample IDMSUTAB
A sample IDMSUTAB.A module id provided with zero security. You may modify and assemble this source, or code
your own.

Running in Local Mode Under z/VSE

This JCL assumes you are going to be running under a CV. To run in local mode:

1. Supply the appropriate UPSI switch.
2. Add the appropriate JCL statement(s) for your local journal(s).
3. Add the correct SYSIDMS parameters for your local DMCL.
4. To the EXTRACT step, add JCL statements for your:

a. IDMS Extractor database
b. source database.

5. If the target subschema exists in an IDMS Extractor dictionary load area, the PUNCHSUB and ALTERSUB steps do
not need to be changed. If the target subschema exists in a core image library, it must be uploaded to a dictionary
load area before the transient subschema process is executed. If the target subschema exists in object format, do not
execute the PUNCHSUB step, but change the INPUT of the ALTERSUB step to be the file of the object subschema.
Change the LOADSUB step to execute the linkage editor instead of IDMSDDDL. Supply appropriate JCL for a link
edit. The linkage editor input data set should be the OUTPUT from the ALTERSUB step. The linkage editor core
image phase name should be the TRANSSUB (transient SSC name) specified when the JCL was submitted. Specify
a linkage editor parameter of LET and expect various error messages that result from the IDMSDDDL statements
appended to the punched subschema object statements.

6. To the LOAD step, add JCL statements for your target database.
7. Change the DELETSUB step to execute LIBR instead of IDMSDDDL. Supply a statement that references the core

image library from the LOADSUB step. The SYSIPT dataset should be: DELETE transsub.
8. Remove the DLBLs for the SYSCTL file.

z/VM EXEC

 /* */

 TRACE OFF; SIGNAL ON ERROR

 /*

     ----- EXEC MODIFICATIONS ----------- 'USVEXEC' SAMPLE EXEC -------

 */

 DBX_LOADLIB_FN     = 'dbxlib'

 DBX_LOADLIB_FT     = 'LOADLIB'

 DBX_LOADLIB_FM     = '*'

 /* */

 IDMS_LOADLIB_FN    = 'idmslib'

 IDMS_LOADLIB_FT    = 'LOADLIB'

 IDMS_LOADLIB_FM    = '*'

 /* */

 SORT_SORTLIB_FN    = 'sortlib'

 SORT_SORTLIB_FT    = 'TXTLIB'

 SORT_SORTLIB_FM    = '*'

 /* */

 USVXTRC_SYSIPT_FN  = 'USVXTRC'

 USVXTRC_SYSIPT_FT  = 'SYSIPT''

 USVXTRC_SYSIPT_FM  = 'a'

 /* */
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 MAX_RC = 0

 /* */

 /* */

 CALL CREATE_USVXTRC_SYSIPT_FILE

 /* */

 CALL EXECUTE_USVXTRC

 IF USVXTRC_RC > 4

    THEN CALL USVXTRC_ERROR

 END

 IF USVXTRC_RC > MAX_RC

    THEN MAX_RC = USVXTRC_RC

 END

 /* */

 CALL EXECUTE_PUNCHSUB

 IF USVXTRC_RC > 4

    THEN CALL PUNCHSUB_ERROR

 END

 IF USVXTRC_RC > MAX_RC

    THEN MAX_RC = USVXTRC_RC

 END

 /* */

 CALL EXECUTE_ALTERSUB

 IF USVXTRC_RC > 0

    THEN CALL ALTERSUB_ERROR

 END

 IF USVXTRC_RC > MAX_RC

    THEN MAX_RC = USVXTRC_RC

 END

 /* */

 CALL EXECUTE_LOADSUB

 IF USVXTRC_RC > 4

    THEN CALL LOADSUB_ERROR

 END

 IF USVXTRC_RC > MAX_RC

    THEN MAX_RC = USVXTRC_RC

 END

 /* */

 CALL EXECUTE_USVLOAD

 IF USVLOAD_RC > 4

    THEN CALL USVLOAD_ERROR

 END

 IF USVXTRC_RC > MAX_RC

    THEN MAX_RC = USVXTRC_RC

 END

 /* */

 IF LOADSUB_RC = 0

    THEN CALL EXECUTE_DELTSUB

    IF USVXTRC_RC > 5

       THEN CALL DELTSUB_ERROR

 END

 IF USVXTRC_RC > MAX_RC

    THEN MAX_RC = USVXTRC_RC

 END
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 /* */

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USVEXEC LISTING'

 'CP SPOOL PRINTER OFF'

 'GLOBAL LOADLIB'

 'GLOBAL sortlib'

 'FILEDEF * CLEAR'

 /* */

 EXIT MAX_RC

 /* */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 CREATE_USVXTRC_SYSIPT_FILE:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  SIGNAL OFF ERROR

  'ERASE' USVXTRC_SYSIPT_FN USVXTRC_SYSIPT_FT USVXTRC_SYSIPT_FM

  SIGNAL ON ERROR

  /* */

  PUSH 'FFILE'

  PUSH

  PUSH '  NOCOMPARE'

  PUSH '  USEREXIT=user-exit-module-name,'

  PUSH '  SRCDBNODE=source-db-node-name,'

  PUSH '  SRCDBNAME=source-db-or-segment-name,'

  PUSH '  SRCDICTNODE=source-dictionary-node-name,'

  PUSH '  SRCDICTNAME=source-dictionary-name,'

  PUSH '  SRCDMCL=source-dmcl-name,'

  PUSH '  SRCSUB=source-subschema-name,'

  PUSH '  TRANSSUB=transient-or-target-subschema-name,'

  PUSH '  PASSWORD=dictionary-password,'

  PUSH '  SIGNONID=dictionary-userid,'

  PUSH '  SPECNAME=selection-criteria-specification-name,'

 /* PUSH '  UNLOAD,SRCSUB=source-subschema-name,'                     */

  PUSH '  USERID=userid,'

  PUSH ' PROCESS,'

  PUSH 'INPUT'

  PUSH 'SET LRECL 80'

  PUSH 'SET RECFM F'

  'XEDIT' USVXTRC_SYSIPT_FN USVXTRC_SYSIPT_FT USVXTRC_SYSIPT_FM ,

   '(NOPROFILE NOSCREEN NOMSG'

  RETURN

 /* */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 EXECUTE_USVXTRC:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 'FILEDEF * CLEAR'

 'GLOBAL LOADLIB' DBX_LOADLIB_FN IDMS_LOADLIB_FN

 'FILEDEF EXTRACTS DISK    FILE EXTRACTS a'

 'FILEDEF COMMFILE DISK    FILE COMMFILE a'

 'FILEDEF SYNTAX   DISK    FILE SYNTAX   a'

 'FILEDEF SYSIDMS  DISK    SYSIDMS INPUT a'

 'FILEDEF SYSCTL   DISK    fn SYSCTL fm'

 'FILEDEF SYSIPT DISK' USVXTRC_SYSIPT_FN USVXTRC_SYSIPT_FT USVXTRC_SYSIPT_FM

 'FILEDEF SYSLST   PRINTER'
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 'FILEDEF SYSPRINT PRINTER'

  SIGNAL OFF ERROR

 SAY 'STARTING CA-IDMS/DATABASE EXTRACTOR EXTRACT'

 'EXECOS'

 'OSRUN USVXTRC'

 USVXTRC_RC = RC

  SIGNAL ON ERROR

  RETURN

 /* */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 EXECUTE_PUNCHSUB:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

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

 /*PUNCHSUB - Punch the target-subschema to a work-file based upon   * */

 /*          values from previous step.                                  * */

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

 /* */

  'FILEDEF * CLEAR'

  'GLOBAL LOADLIB' IDMS_LOADLIB_FN

  'FILEDEF SYSPCH   DISK    FILE DDDLUPD  a'

  'FILEDEF SYSIPT   DISK    FILE SYNTAX   a'

  'FILEDEF SYSIDMS  DISK    SYSIDMS INPUT a'

  'FILEDEF SYSCTL   DISK    fn SYSCTL fm'

  'FILEDEF SYSLST   PRINTER'

 /* */

  SIGNAL OFF ERROR

 SAY 'STARTING CA-IDMS/DATABASE EXTRACTOR PUNCH SUBSCHEMA'

 'EXECOS'

 'OSRUN IDMSDDDL PARM=''CVMACH=machine-id'''

 USVXTRC_RC = RC

  SIGNAL ON ERROR

  RETURN

 /* */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 EXECUTE_ALTERSUB:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 /* */

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

 /*ALTERSUB - Alter the target subschema contents and create a       * */

 /*          transient working copy of the target-subschema.             * */

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

 /* */

  'FILEDEF * CLEAR'

  'GLOBAL LOADLIB' DBX_LOADLIB_FN IDMS_LOADLIB_FN

  'FILEDEF INPUT    DISK    FILE DDDLUPD a'

  'FILEDEF COMMFILE DISK    FILE COMMFILE a'

  'FILEDEF OUTPUT   DISK    FILE ALTSUB   a'

  'FILEDEF SYSLST   PRINTER'

  'FILEDEF CAIOUT   PRINTER'

 /* */

  SIGNAL OFF ERROR

 SAY 'STARTING CA-IDMS/DATABASE EXTRACTOR ALTER SUBSCHEMA'

 'EXECOS'
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 'OSRUN USVSUBZ'

 USVXTRC_RC = RC

  SIGNAL ON ERROR

  RETURN

 /* */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 EXECUTE_LOADSUB:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

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

 /*LOADSUB - Add the transient-subschema to the target dictionary    * */

 /*         node using IDMSDDDL.                                         * */

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

 /* */

  'FILEDEF * CLEAR'

  'GLOBAL LOADLIB' IDMS_LOADLIB_FN

  'FILEDEF SYSPCH   DUMMY'

  'FILEDEF SYSLST   PRINTER'

  'FILEDEF SYSIPT   DISK    FILE ALTSUB  a'

  'FILEDEF SYSIDMS  DISK    SYSIDMS INPUT a'

  'FILEDEF SYSCTL   DISK    fn SYSCTL fm'

 /* */

  SIGNAL OFF ERROR

 SAY 'STARTING CA-IDMS/DATABASE EXTRACTOR RELOAD SUBSCHEMA'

 'EXECOS'

 'OSRUN IDMSDDDL PARM=''CVMACH=machine-id'''

 LOADSUB_RC = RC

  SIGNAL ON ERROR

  RETURN

 /* */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 EXECUTE_USVLOAD:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  'FILEDEF * CLEAR'

  'GLOBAL LOADLIB' DBX_LOADLIB_FN IDMS_LOADLIB_FN

  'GLOBAL TXTLIB'  SORT_SORTLIB_FN

 'FILEDEF EXTRACTS DISK    FILE EXTRACTS a'

 'FILEDEF WORKFILE DISK    FILE WORKFILE a'

 'FILEDEF COMMFILE DISK    FILE COMMFILE a'

 'FILEDEF SYNTAX   DISK    FILE SYNTAX   a'

 'FILEDEF SYSIDMS  DISK    SYSIDMS INPUT a'

 'FILEDEF SYSCTL   DISK    fn SYSCTL fm'

 'FILEDEF SYSLST   PRINTER'

 'FILEDEF SYSPRINT PRINTER'

 'FILEDEF SORTMSG  PRINTER'

  SIGNAL OFF ERROR

 SAY 'STARTING CA-IDMS/DATABASE EXTRACTOR LOAD DATABASE'

 'EXECOS'

 'OSRUN USVLOAD PARM=''MSGOPT=A'''

 USVXTRC_RC = RC

  SIGNAL ON ERROR

  RETURN

 /* */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */
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 EXECUTE_DELTSUB:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 /* */

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

 /*DELTSUB - Remove the transient-subschema from the target dictionary**/

 /*         node using IDMSDDDL.                                         * */

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

 /* */

  'FILEDEF * CLEAR'

  'GLOBAL LOADLIB' IDMS_LOADLIB_FN

  'FILEDEF SYSPCH   DUMMY'

  'FILEDEF SYSLST   PRINTER'

  'FILEDEF SYSIPT   DISK    FILE SYNTAX  a'

  'FILEDEF SYSIDMS  DISK    SYSIDMS INPUT a'

  'FILEDEF SYSCTL   DISK    fn SYSCTL fm'

 /* */

  SIGNAL OFF ERROR

 SAY 'STARTING CA-IDMS/DATABASE EXTRACTOR DELETE SUBSCHEMA'

 'EXECOS'

 'OSRUN IDMSDDDL PARM=''CVMACH=machine-id'''

 USVXTRC_RC = RC

  SIGNAL ON ERROR

  RETURN

 /* */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 USVXTRC_ERROR:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  TRACE OFF; SIGNAL OFF ERROR

 /* */

  SAY 'UNACCEPTABLE USVXTRC RETURN CODE' USVXTRC_RC

 /* */

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USVEXEC LISTING'

 'CP SPOOL PRINTER OFF'

 'GLOBAL LOADLIB'

 'GLOBAL sortlib'

 'FILEDEF * CLEAR'

 /* */

  EXIT USVXTRC_RC

 /* */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 PUNCHSUB_ERROR:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  TRACE OFF; SIGNAL OFF ERROR

 /* */

  SAY 'UNACCEPTABLE PUNCHSUB RETURN CODE' USVXTRC_RC

 /* */

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USVEXEC LISTING'

 'CP SPOOL PRINTER OFF'

 'GLOBAL LOADLIB'

 'GLOBAL sortlib'

 'FILEDEF * CLEAR'
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 /* */

  EXIT USVXTRC_RC

 /* */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 ALTERSUB_ERROR:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  TRACE OFF; SIGNAL OFF ERROR

 /* */

  SAY 'UNACCEPTABLE ALTERSUB RETURN CODE' USVXTRC_RC

 /* */

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USVEXEC LISTING'

 'CP SPOOL PRINTER OFF'

 'GLOBAL LOADLIB'

 'GLOBAL sortlib'

 'FILEDEF * CLEAR'

 /* */

  EXIT USVXTRC_RC

 /* */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 LOADSUB_ERROR:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  TRACE OFF; SIGNAL OFF ERROR

 /* */

  SAY 'UNACCEPTABLE LOADSUB RETURN CODE' USVXTRC_RC

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USVEXEC LISTING'

 'CP SPOOL PRINTER OFF'

 'GLOBAL LOADLIB'

 'GLOBAL sortlib'

 'FILEDEF * CLEAR'

 /* */

  EXIT USVXTRC_RC

 /* */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 USVLOAD_ERROR:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  TRACE OFF; SIGNAL OFF ERROR

  SAY 'UNACCEPTABLE USVLOAD RETURN CODE' USVXTRC_RC

 /* */

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USVEXEC LISTING'

 'CP SPOOL PRINTER OFF'

 'GLOBAL LOADLIB'

 'GLOBAL sortlib'

 'FILEDEF * CLEAR'

 /* */

  EXIT USVXTRC_RC

 /* */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 DELTSUB_ERROR:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  TRACE OFF; SIGNAL OFF ERROR
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  SAY 'UNACCEPTABLE DELTSUB RETURN CODE' USVXTRC_RC

 /* */

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USVEXEC LISTING'

 'CP SPOOL PRINTER OFF'

 'GLOBAL LOADLIB'

 'GLOBAL sortlib'

 'FILEDEF * CLEAR'

 /* */

  EXIT USVXTRC_RC

 /* */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 ERROR:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  ERROR_RC = RC

  TRACE OFF; SIGNAL OFF ERROR

 /* */

  SAY 'NON-ZERO RETURN CODE ENCOUNTERED IN EXEC AT LINE' SIGL

 /* */

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USVEXEC LISTING'

 'CP SPOOL PRINTER OFF'

 'GLOBAL LOADLIB'

 'GLOBAL sortlib'

 'FILEDEF * CLEAR'

 /* */

  EXIT ERROR_RC

dbxlib The file name of the load library into which you downloaded IDMS
Extractor.

idmslib The file name of the load library which contains your IDMS load
modules.

sortlib The file name of the text library which contains your Sort text files.
fn SYSCTL fm The file name, file type, and file mode of the SYSCTL file used by

the Central Version (CV) during batch processing.
a The file mode for each relevant file. If necessary, change the file

name and file type to conform to your site's standards.

Running in Local Mode Under z/VM

The JCL assumes you are going to be running under a CV. To run in local mode:

1. Add the appropriate FILEDEFs for your local journal(s).
2. Add the FILEDEF for the LOADLIB containing your local DMCL and for your source and transient subschemas.
3. Add the above loadlib to the GLOBAL LOADLIB statement.
4. To the EXTRACT step, add FILEDEFs for:

a. your IDMS Extractor database
b. your source database.

5. To the LOAD step, add FILEDEFs for your target database.
6. Remove or comment out the SYSCTL FILEDEF statement.
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7. Alter the parameters in your SYSIDMS INPUT file accordingly.

If the target subschema exists in an IDMS dictionary load area, the PUNCHSUB and ALTERSUB steps do not need to be
changed. If the target subschema exists in a load library, it must be uploaded to a dictionary load area before the transient
subschema process is executed.

If the target subschema exists in object format, do not execute the PUNCHSUB step, and:

1. Change the INPUT of the ALTERSUB step to be the file of the object subschema.
2. Change the LOADSUB step to execute the linkage editor instead of IDMSDDDL. (Supply appropriate JCL for a link

edit.) The SYSLIN dataset should be the OUTPUT from the ALTERSUB step. The SYSLMOD member name should
be the TRANSSUB (transient SSC name) specified when the EXEC was submitted. Specify an execute parameter of
LET and expect various IEW0302 error messages, as well as a condition code of 8.

3. For the LOAD step, change the return code check from 5 to 9.
4. Change the DELETSUB step to execute a LOADLIB DELETE command for the transsub member name.

Printing JCL--USVPJCL
The sample JCL contained in:

• z/OS-Target or Distribution source library member USVPJCL
• z/VSE- SAMPJCL library member USVPJCL.S
• z/VM- USVPJCL EXEC

Is used by the Print Utility or the Online JCL Utilities Component after JCL has been uploaded, or edited and saved using
the online JCL Component.

The JCL and keys for USVPJCL are shown below.

IDMS Extractor z/OS JCL

 //USVPJCL JOB  (job card parameters)

 //*

 //PRTJCL   EXEC PGM=USVPJCL,REGION=1024K

 //STEPLIB  DD  DSN=your.dbx.loadlib,DISP=SHR

 //         DD  DSN=your.idms.loadlib,DISP=SHR

 //SYSCTL   DD  DSN=your.idms.sysctl,DISP=SHR

 //SYSLST   DD  SYSOUT=a

 //SYSUDUMP DD  SYSOUT=a

 //*

 //*

 //SYSIPT   DD  *

   PROCESS,USERID=userid,JCLMBR=jcl-member-name

job card parameters The job card parameters at your site.
your.dbx.loadlib The name of the load library into which IDMS Extractor load

modules were link edited.
your.idms.loadlib The name of the load library into which IDMS load modules were

link edited.

 575



 Programming

your.idms.sysctl The data set name of the SYSCTL file for the CV used during
IDMS Extractor batch processing.

a An appropriate SYSOUT class for your environment.
PROCESS Must be coded as is. Indicates that PROCESS keywords follow.
userid Required keyword used as primary key for selection of an IDMS

Extractor JCL member. This keyword is the user ID or LTERM ID
under which the member was saved.

jcl-member-name Required keyword, used as secondary key for selection of an
IDMS Extractor JCL member.

JCL - z/VSE

 * SS JOB JNM=USVPJCL

 // JOB USVPJCL

 *

 // OPTION LOG,PARTDUMP

 // UPSI   a

 *

 *  *** CORE IMAGE LIBRARY FOR PRODUCT

 // DLBL   tool,'tool.corelib'

 // EXTENT ,volserc

 // DLBL   idms,'idms.corelib'

 // EXTENT ,volserc

 // LIBDEF *,SEARCH=(tool.sublib,idms.sublib),TEMP

 *

 *  *** INPUT - SYNTAX

 // ASSGN  SYSIPT,SYSRDR

 *

 *  *** OUTPUT - PRINT REPORT FILE

 // ASSGN  SYS006,SYSLST

 *

 // DLBL   SYSCTL,'your.sysctl.file',,sd

 // EXTENT SYS000,volser

 // ASSGN  SYS000,DISK,VOL=volser,SHR

 *

 // DLBL   SYSIDMS,'#SYSIPT',0,SD

 // EXEC   USVPJCL,SIZE=(USVPJCL,400K)

    PROCESS,USERID=userid,JCLMBR=jcl-member-name

 /*

 * SYSIDMS parameters

 /*

 /*

 /&
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 * SS EOJ

a The UPSI switch to invoke IDMS CV as specified in your
IDMSOPTI module.

tool The file name of the core image library into which the executable
phases of IDMS Extractor were installed.

tool.corelib The file ID of the core image library into which the executable
phases of IDMS Extractor were installed.

volser_ The volume serial number or generic assignment of the volume on
which the file, as specified in the previous statement, resides. The
following letters identify the file in question:
c=core image library
w=work file
r=relocatable library
s=source statement library

idms The file name of the core image library into which the executable
phases of IDMS were installed.

idms.corelib The file ID of the core image library into which the executable
phases of IDMS were installed.

.sublib The sublibrary name of the z/VSE library specified in the previous
file name.

your.sysctl.file The file ID of the SYSCTL file for the CV used during IDMS
Extractor batch processing.

z/VM JCL

 /*  */

 TRACE OFF; SIGNAL ON ERROR

 /*

 DBX_LOADLIB_FN      = 'dbxlib'

 IDMS_LOADLIB_FN     = 'idmslib'

 /*

      Link and access the Minidisks containing the required libraries

 'CP SPOOL PRINTER NOCONT CLOSE'

 'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

 'GLOBAL  LOADLIB ' DBX_LOADLIB_FN IDMS_LOADLIB_FN

 /*

      Create the input parameter file.

 CALL CREATE_INPUT_PARM_FILE

 /*

      Product specific files.

 'FILEDEF SYSLST   PRINTER'

 'FILEDEF SYSUDUMP PRINTER'

 'FILEDEF SYSIPT   DISK USVPJCL SYSIPT A'

 /*

      You must create a file 'SYSIDMS INPUT A' containing the SYSIDMS

      parameters you use to specify your runtime environment.

 'FILEDEF SYSIDMS  DISK SYSIDMS INPUT A'

 'FILEDEF SYSCTL   DISK fn SYSCTL fm'

 /*
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 SIGNAL OFF ERROR

 SAY 'STARTING PRINT OF CA-IDMS/DATABASE EXTRACTOR JCL'

 'EXECOS OSRUN USVPJCL'

 USVPJCL_RC = RC

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USVPJCL LISTING'

 'CP SPOOL PRINTER OFF'

 SAY 'USVPJCL FINISHED WITH A RETURN CODE OF' USVPJCL_RC

 'GLOBAL LOADLIB'

 'FILEDEF * CLEAR'

 EXIT USVPJCL_RC

 /* */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 CREATE_INPUT_PARM_FILE:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 SIGNAL OFF ERROR

 'ERASE USVPJCL SYSIPT A'

 SIGNAL ON ERROR

 /* */

 PUSH 'FFILE'

 PUSH

 PUSH '  JCLMBR=jcl.member.name'

 PUSH '  USERID=userid,'

 PUSH ' PROCESS,'

 PUSH 'INPUT'

 PUSH 'SET LRECL 80'

 PUSH 'SET RECFM F'

 'XEDIT USVPJCL SYSIPT A' ,

   '(NOPROFILE NOSCREEN NOMSG'

 RETURN

 /* */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 ERROR:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 ERROR_RC = RC

 TRACE OFF; SIGNAL OFF ERROR

 /* */

 SAY 'NON-ZERO RETURN CODE ENCOUNTERED IN EXEC AT LINE' SIGL

 /* */

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USVPJCL LISTING'

 'CP SPOOL PRINTER OFF'

 'GLOBAL LOADLIB'

 'FILEDEF * CLEAR'

 EXIT ERROR_RC

 /* */

dbxlib The file name of the load library into which you downloaded IDMS
Extractor.

idmslib The file name of the load library which contains your IDMS load
modules.
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fn SYSCTL fm The file name, file type, and file mode of the SYSCTL file used by
the Central Version (CV) during batch processing.

PROCESS Must be coded as is. Indicates that PROCESS keywords follow.
userid Required keyword used as primary key for selection of an IDMS

Extractor JCL member. This keyword is the user ID or LTERM ID
under which the member was saved.

jcl-member-name Required keyword, used as secondary key for selection of an
IDMS Extractor JCL member.

Running in Local Mode

To run in local mode under z/OS , and z/VSE, remove the SYSCTL DD statement and add appropriate DD statements for
your IDMS Extractor database and your local journal. To run in local mode under z/VM, remove the SYSCTL FILEDEF
statement and add appropriate FILEDEF statements for your IDMS Extractor database and your local journals.

Printing a Selection Criteria Specification--USVPSPC
The sample JCL contained in:

• z/OS-Target or Distribution source library member USVPSPC
• z/VSE- SAMPJCL library member USVPSPC.S
• z/VM- USVPSPC EXEC

Is used by the batch Specification Print Utility or the online Specification Utilities Component after a Selection Criteria
Specification has been created and saved using the online Selection Criteria Specification Component. The JCL and keys
for USVPSPC are shown below.

z/OS JCL 2

 //USVPSPC JOB  (job-card-parameters)

 //*

 //PRTSPEC  EXEC PGM=USVPSPC,REGION=1024K

 //STEPLIB  DD  DSN=your.dbx.loadlib,DISP=SHR

 //         DD  DSN=your.idms.loadlib,DISP=SHR

 //SYSCTL   DD  DSN=your.idms.sysctl,DISP=SHR

 //SYSLST   DD  SYSOUT=a

 //SYSUDUMP DD  SYSOUT=a

 //*

 //SYSIPT   DD

    PROCESS,USERID=userid,SPECNAME=selection-criteria-specification-name

job-card-parameters The job card parameters at your site.
your.dbx.loadlib The name of the load library into which IDMS Extractor load

modules were link edited.
your.idms.loadlib The name of the load library into which IDMS load modules were

link edited.
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your.idms.sysctl The data set name of the SYSCTL file for the CV used during
IDMS Extractor batch processing.

a An appropriate SYSOUT class for your environment.
PROCESS Must be coded as is. Indicates that PROCESS keywords follow.
userid Required keyword used as primary key for selection of a

specification. This is the user ID or LTERM ID under which the
specification was saved.

selection-criteria-
specification-name

Required keyword, used as secondary key for selection of a
specification.

z/VSE JCL 2

 * SS JOB JNM=USVPSPC

 // JOB USVPSPC

 *

 // OPTION LOG,PARTDUMP

 // UPSI  1

 *     **** CREATE A SYSIDMS PARAMETER FILE *****

 // UPSI  1

 // DLBL     anyname,'work.file.SYSIDMS',0,SD

 // EXTENT   SYSnnn,volser,,,start-track,1

 // ASSGN    SYSnnn,DISK,VOL=volser,SHR

 // EXEC     DITTO

 $$DITTO CSQ FILEOUT=ANYNAME

   ECHO=ON

   JOURNAL=OFF

   LOCAL=ON-OR-OFF

   DMCL=DMCLNAME

   DICTNAME=DICTNAME

   DBN=DBX

 /*

 /*

 // UPSI   a

 *

 *  *** CORE IMAGE LIBRARY FOR PRODUCT

 // DLBL   dbms,'dbx.corelib'

 // EXTENT ,volserc

 // DLBL   idms,'idms.corelib'

 // EXTENT ,volserc

 // LIBDEF *,SEARCH=(dbms.sublib,idms.sublib),TEMP

 *

 *  *** INPUT - SYNTAX

 // ASSGN  SYSIPT,SYSRDR

 *

 *  *** OUTPUT - PRINT REPORT FILE

 // ASSGN  SYS006,SYSLST

 *
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 // DLBL     SYSCTL,'your.sysctl.file',,sd

 // EXTENT   SYS000,volser,,,start-track,1

 // ASSGN    SYS000,DISK,VOL=volser,SHR

 *

 // DLBL     SYSIDMS,'work.file.SYSIDMS',0,SD

 // EXTENT   SYSnnn,volser

 // ASSGN    SYSnnn,DISK,VOL=volser,SHR

 *

 // EXEC   USVPSPC,SIZE=(USVPSPC,400K)

    PROCESS,USERID=userid,SPECNAME=selection-criteria-specification-name

 /*

 /&

 * SS EOJ

a The UPSI switch to invoke IDMS CV as specified in your
IDMSOPTI module.

anyname Any suitable name for your SYSIDMS file. The name you have
chosen must be identical to the FILEOUT value in the DITTO step.

SYSnnn An appropriate SYS number for your SYSIDMS file.
volser_ The volume serial number or generic assignment of the volume on

which the file, as specified in the previous statement, resides. The
following letters identify the file in question:
c=core image library
w=work file
r=relocatable library
s=source statement library

start-track The starting track number for the specified file.
dbms The file name of the core image library into which the executable

phases of IDMS Extractor were installed.
dbx.corelib The file ID of the core image library into which the executable

phases of IDMS Extractor were installed.
idms The file name of the core image library into which the executable

phases of IDMS were installed.
idms.corelib The file ID of the core image library into which the executable

phases of IDMS were installed.
dbms.sublib The sublibrary name of the z/VSE library specified in the previous

file name.
your.sysctl.file The file ID of the SYSCTL file for the CV used during IDMS

Extractor batch processing.

z/VM EXEC 1

 /*  */

 TRACE OFF; SIGNAL ON ERROR

 /*

 DBX_LOADLIB_FN      = 'dbxlib'

 IDMS_LOADLIB_FN     = 'idmslib'
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 /*

      Link and access the Minidisks containing the required librarie(s)

 */

 'CP SPOOL PRINTER NOCONT CLOSE'

 'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

 'GLOBAL  LOADLIB ' DBX_LOADLIB_FN IDMS_LOADLIB_FN

 /*

      Create the input parameter file.

 */

 CALL CREATE_INPUT_PARM_FILE

 /*

      Product specific files.

 */

 'FILEDEF SYSIPT   DISK USVPSPC SYSIPT A'

 'FILEDEF SYSLST   PRINTER'

 'FILEDEF SYSUDUMP PRINTER'

 /*

      You must create a file 'SYSIDMS INPUT A' containing the SYSIDMS

      parameters you use to specify your runtime environment.

 */

 'FILEDEF SYSIDMS  DISK SYSIDMS INPUT A'

 'FILEDEF SYSCTL   DISK fn SYSCTL fm'

 /* */

 SIGNAL OFF ERROR

 SAY 'STARTING PRINT OF CA-IDMS/DATABASE EXTRACTOR SPECIFICATION'

 'EXECOS OSRUN USVPSPC'

 USVPSPC_RC = RC

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USVPSPC LISTING'

 'CP SPOOL PRINTER OFF'

 SAY 'USVPSPC FINISHED WITH A RETURN CODE OF' USVPSPC_RC

 'GLOBAL LOADLIB'

 'FILEDEF * CLEAR'

 EXIT USVPSPC_RC

 /* */

 /* ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 CREATE_INPUT_PARM_FILE:

 /* ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 SIGNAL OFF ERROR

 'ERASE USVPSPC SYSIPT A'

 SIGNAL ON ERROR

 /* */

 PUSH 'FFILE'

 PUSH

 PUSH '  SPECNAME=specification-name'

 PUSH '  USERID=userid,'

 PUSH ' PROCESS,'

 PUSH 'INPUT'

 PUSH 'SET LRECL 80'

 PUSH 'SET RECFM F'

 'XEDIT USVPSPC SYSIPT A' ,

   '(NOPROFILE NOSCREEN NOMSG'

 RETURN
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 /* */

 /* ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 ERROR:

 /* ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 ERROR_RC = RC

 TRACE OFF; SIGNAL OFF ERROR

 SAY 'NON-ZERO RETURN CODE ENCOUNTERED IN EXEC AT LINE' SIGL

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME USVPSPC LISTING'

 'CP SPOOL PRINTER OFF'

 'GLOBAL LOADLIB'

 'FILEDEF * CLEAR'

 EXIT ERROR_RC

 /* */

dbxlib The file name of the load library into which you downloaded IDMS
Extractor.

idmslib The file name of the load library which contains your IDMS load
modules.

fn SYSCTL fm The file name, file type, and file mode of the SYSCTL file used by
the Central Version (CV) during batch processing.

PROCESS Must be coded as is. Indicates that PROCESS keywords follow.
userid Required keyword used as primary key for selection of an IDMS

Extractor JCL member. This keyword is the user ID or LTERM ID
under which the member was saved.

specification-name Required keyword, used as secondary key for selection of an
IDMS Extractor Selection Criteria Specification.

Running in Local Mode 1

To run in local mode under z/OS and z/VSE, remove the SYSCTL DD statement and add appropriate DD statements for
your IDMS Extractor database and your local journal. To run in local mode under z/VM, remove the SYSCTL FILEDEF
statement and add appropriate FILEDEF statements for your IDMS Extractor database and your local journals.

Printing Online Documentation--USVPRINT
The Online Documentation Print Utility provided with IDMS Extractor allows error messages and other product information
to be printed upon request.

• z/OS and-Target or Distribution source library member USVPRINT
• z/VSE- SAMPJCL library member USVPRINT
• z/VM- USVPRINT EXEC

Online documentation modules for IDMS Extractor screens other than list or confirmation screens are shown in the table
below.

The printed version of the online documentation is presented one screen per page and includes page reference indexes
for screen options. Characters highlighted in the online documentation appear bolded in the printed version.
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Online Documentation Modules

Module Name Description
Generic Modules:
COMMANDS Generic EDITOR documentation.
IDMS Extractor Modules:
USVAARE Area Selection List
USVABER Begin Edit Record Selection List
USVACPL Copy Utility Member List
USVACPY Copy Utility
USVAEDJ Edit JCL Entry Screen
USVAENT Database Entry Point Selection Menu
USVAFLS Field Level Selection Criteria Screen
USVAFMM Field Mismatch Screen
USVAIDX Index Entry Point Selection List
USVAJUT JCL Utilities
USVAKEY Display PF Key Values
USVAMEN Table of Contents for Online Documentation
USVAREC Record Entry Point Selection List
USVARLS Record Level Selection Criteria Screen
USVASET Path-Record Set Selection List
USVASPC Specify Database Build Specification Screen
USVASUB Submit JCL for Execution
USVASUT Specification Utilities
USVAUTI Utilities Menu
USVDBP Creating an IDMS Extractor Database Path
USVEXIT Exiting from IDMS Extractor
USVGENRL General Information about IDMS Extractor
USVMSG IDMS Extractor Messages
USVXFERF Transfer Facility

Customizing the IDMS Extractor Environment--USVTPARM
The IDMS Extractor customization macro gives you the ability to change the following operational parameters:
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• The task code used to invoke IDMS Extractor.
• The dictionary into which the IDMS Extractor online documentation modules were loaded at installation.
• The number of entries to allocate for the IDMS Extractor set stack.
• From whom a user can copy other JCL members and Selection Criteria Specifications.
• The default for the RETAIN PHYSICAL SEQUENCE OF MEMBER RECORDS IN THE SET? field on the Record Level

Selection Criteria screen.
• The default for the EXTRACT ALL OWNERS FOR EXTRACTED RECURSIVE RECORDS? field on the Record Level

Selection Criteria screen.
• The default for the BEGIN VIEWING/EDITING IN THE MIDDLE OF A PATH DEFINITION? field on the Specify

Database Extract Specification screen.
• Whether to have message NLYZ008 be a warning (W) message or an error (E) message. NLYZ008 is displayed at

extract time when a mandatory member is being extracted without its owner. An error message prevents the Selection
Criteria Specification from being used.

These runtime options can be changed at anytime after initial product installation, either before or after SMP/E ACCEPT
(z/OS ) or MSHP (z/VSE) processing. For detailed instructions about processing customization macro changes, see the
IDMS installation topics.

USVTPARM--Customizing the IDMS Extractor Environment

 TASK=task-code,

 HLPDICT=help-dictionary-name,

 HLPNODE=help-dictionary-node,

 HLPVERS=help-dictionary-version,

 STKENTS=set-stack-size,

 COPY=USER|DBXADMIN|ANYONE,

 RETSEQ=Yes|No,

 XRECURO=Yes|No,

 BGINMID=Yes|No,

 NLYZ008=Warning|Error

Key to Customizing the IDMS Extractor Environment

task-code
The task code used to invoke IDMS Extractor. The default is DBX.

help-dictionary-name
The 1-8 character dictionary name of the dictionary into which the IDMS Extractor online documentation modules
were loaded at installation. The default is NULL for the default dictionary.

help-dictionary-node
The 1-8 character dictionary node for help-dictionary-name. The default is NULL if no DDS.

help-version-number
The version number at which USVTUTOR online documentation modules were added. From 1 to 9999. The
default is 1.

set-stack-size
The number of 8-byte entries to allocate for the IDMS Extractor set stack. From 30-1000. The default is 50.

COPY=USER|DBXADMIN|ANYONE
Specify from whom a user can copy other JCL members and Selection Criteria Specifications:
USER

From only the user
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DBXADMIN
From the user plus any global members under the DBXADMIN user ID

ANYONE
From any user on the IDMS Extractor database. This is the default.

RETSEQ=Yes|No
Specify YES or NO to define the default (Yes or No) for the RETAIN PHYSICAL SEQUENCE OF MEMBER
RECORDS IN THE SET? field on the Record Level Selection Criteria screen. The default is YES.

XRECURO=Yes|No
Specify YES or NO to define the default (Yes or No) for the EXTRACT ALL OWNERS FOR EXTRACTED
RECURSIVE RECORDS? field on the Record Level Selection Criteria screen. The default is YES.

BGINMID=Yes|No
Specify YES or NO to define the default (Yes or No) for the BEGIN VIEWING/EDITING IN THE MIDDLE OF A
PATH DEFINITION? field on the Specify Database Extract Specification screen. The default is NO.

NLYZ008=Warning|Error
Specify WARNING or ERROR to define whether the message NLYZ008 is a warning message or an error
message. NLYZ008 is displayed at extract time when a mandatory member is being extracted without its owner.
An error message prevents the Selection Criteria Specification from being used. The default is WARNING.

Writing a User Exit Module--CUVUSRXA
The copy book contained in sample JCL library member:

• For Assembler--CUVUSRXA (z/OS) , or CUVUSRXA.S (z/VSE)
• For COBOL--CUVUSRXC (z/OS), or CUVUSRXC.S (z/VSE)

Describes the input parameters that will be passed to a user exit module that you provide. This exit module is called by
the Database Extract Component when:

• IDMS Extractor walking the source database looking for records to extract, and
• A record meets its Record Level Selection Criteria.

You can change the record data, add or delete fields to/from the record data, or prevent the record from being written to
the file.

CUVUSRXA Rules and Guidelines

If you change the record's length, you must update the record length (USVRECLN) to reflect the record's new data length.
The record buffer is 32,732 bytes in length.

Moving data past the end of any of the passed parameters causes unpredictable results.

CUVUSRXA--Copy Book for Writing a User Exit Module

 * COPY CUVUSRXA  ---------------------------------------- CA-IDMS/DBX *

 *                                                                     *

 * THIS COPY BOOK DESCRIBES THE PARAMETERS PASSED TO AN ASSEMBLER USER  *

 * EXIT MODULE WRITTEN FOR THE DATABASE EXTRACTOR (DBX) EXTRACT        *

 * COMPONENT.  REFER TO CUVUSRXC FOR THE COBOL VERSION.  THE USER      *

 * EXIT IS CALLED:                                                     *

 *                                                                     *

 *  1) ONLY FOR RECORDS WHICH MEET THEIR RECORD/FIELD LEVEL SELECTION  *

 *     CRITERIA.                                                       *
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 *  2) PRIOR TO EACH RECORD BEING WRITTEN TO THE EXTRACT FILE.         *

 *                                                                     *

 * YOU CAN CHANGE THE RECORD DATA, ADD OR DELETE FIELDS TO/FROM THE    *

 * RECORD DATA, OR PREVENT THE RECORD FROM BEING WRITTEN TO THE FILE.  *

 * IF YOU CHANGE THE RECORD'S LENGTH, YOU MUST UPDATE THE RECORD       *

 * LENGTH (USVRECLN) TO REFLECT THE RECORD'S NEW DATA LENGTH.  THE     *

 * RECORD BUFFER IS 32,732 BYTES IN LENGTH.  MOVING DATA PAST THE END  *

 * OF ANY OF THE PASSED PARAMETERS WILL CAUSE UNPREDICTABLE RESULTS.   *

 *                                                                     *

 * THERE ARE THREE CONTROL BLOCKS PASSED TO THE USER EXIT.  EACH       *

 * CONTROL BLOCK IS PRECEDED BY A TABLE WHICH EXPLAINS EACH PARAMETER  *

 * FIELD.                                                              *

 *                                                                     *

 *---------------------------------------------------------------------*

 ***

 * COPY CUVUSRXA  ---------------------------------------- CA-IDMS/DBX *

 *---------------------------------------------------------------------*

 ***

 *---------------------------------------------------------------------*

 * STATUS CONTROL BLOCK:  THIS IS THE FIRST BLOCK OF INFORMATION       *

 *                        PASSED TO THE USER EXIT.  IT REFLECTS        *

 *                        THE GENERAL CONDITIONS UNDER WHICH THE USER  *

 *                        EXIT IS BEING INVOKED.  TOTAL LENGTH IS 69   *

 *                        BYTES.                                       *

 * ------------------------------------------------------------------- *

 * ITEM       USAGE         LENGTH    DESCRIPTION                      *

 * ------------------------------------------------------------------- *

 * SUBSCHEMA  ALPHANUMERIC  8 BYTES   NAME OF SUBSCHEMA BEING USED.    *

 *   NAME                                                              *

 * DATABASE   BINARY        4 BYTES   DATABASE KEY FOR CURRENT OF      *

 *   KEY                                TRANSACTION RECORD.            *

 * CANCEL     BINARY        2 BYTES   ZERO TO INDICATE THAT THE        *

 *   INDICATOR                          CURRENT OF TRANSACTION RECORD  *

 *                                      SHOULD BE EXTRACTED; NON-ZERO  *

 *                                      TO INDICATE THAT THE RECORD    *

 *                                      SHOULD NOT BE EXTRACTED.       *

 * RECORD     ALPHANUMERIC  18 BYTES  NAME OF RECORD TYPE FOR CURRENT  *

 *   NAME                               OF TRANSACTION.                *

 * AREA       ALPHANUMERIC  18 BYTES  NAME OF AREA TO WHICH CURRENT OF *

 *   NAME                               TRANSACTION RECORD IS ASSIGNED.*

 * SET NAME   ALPHANUMERIC  18 BYTES  NAME OF SET IN WHICH CURRENT OF  *

 *                                      TRANSACTION RECORD PARTICIPATES*

 *                                      AS EITHER AN OWNER OR MEMBER   *

 *                                      (THE NAME OF THE SET THAT DBX  *

 *                                      IS CURRENTLY WALKING);  IF     *

 *                                      SPACES, THEN THE CURRENT OF    *

 *                                      TRANSACTION RECORD WAS OBTAINED*

 *                                      BY AN AREA SWEEP (A SET IS NOT *

 *                                      BEING WALKED).                 *

 * SET        ALPHANUMERIC  1 BYTE    'O' INDICATES THAT THE CURRENT   *

 *   RELATION-                          OF TRANSACTION RECORD IS AN    *

 *   SHIP                               OWNER OF SET NAMED ABOVE; 'M'  *

 *                                      INDICATES THAT THE RECORD IS A *
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 *                                      MEMBER OF THE SET.             *

 *---------------------------------------------------------------------*

 USVPARM1 DSECT             PARAMETER #1 - STATUS INFORMATION

 USVSSNM  DS    CL08          NAME OF SUBSCHEMA BEING USED

 USVDBKEY DS    F             DATABASE KEY OF RECORD

 USVCANCL DS    H             CANCEL INDICATOR:                         X

                                0 TO EXTRACT THE RECORD                 X

                                NON-ZERO TO CANCEL THE EXTRACTION.

 USVRECNM DS    CL18          NAME OF RECORD

 USVARENM DS    CL18          NAME OF AREA IN WHICH RECORD RESIDES

 USVSETNM DS    CL18          NAME OF SET IN WHICH RECORD PARTICIPATES  X

                                - SPACES IF AREA SWEEP RECORD.

 USVRELAT DS    CL01          RELATIONSHIP OF RECORD TO SET:

 USVOWNER EQU   'O'             OWNER  OF THE SET

 USVMEMBR EQU   'M'             MEMBER OF THE SET.

 USVPRM1L EQU   *-USVPARM1    LENGTH OF PARAMETER #1

 ***

 *---------------------------------------------------------------------*

 * RECORD CONTROL BLOCK:  THIS IS THE SECOND BLOCK OF INFORMATION      *

 *                        PASSED TO THE USER EXIT.  IT CONTAINS        *

 *                        INFORMATION REGARDING THE CURRENT OF         *

 *                        TRANSACTION RECORD TYPE WHICH HAS MET ITS    *

 *                        RECORD LEVEL SELECTION CRITERIA.  TOTAL      *

 *                        LENGTH IS 64 BYTES.                          *

 * ------------------------------------------------------------------- *

 * ITEM       USAGE         LENGTH    DESCRIPTION                      *

 * ------------------------------------------------------------------- *

 * RECORD     ALPHANUMERIC  18 BYTES  NAME OF RECORD TYPE FOR CURRENT  *

 *   NAME                               OF TRANSACTION.                *

 * AREA       ALPHANUMERIC  18 BYTES  NAME OF AREA TO WHICH CURRENT OF *

 *   NAME                               TRANSACTION RECORD IS ASSIGNED.*

 * RECORD ID  BINARY        2 BYTES   IDENTIFICATION NUMBER FOR        *

 *                                      CURRENT OF TRANSACTION RECORD. *

 * RECORD     BINARY        2 BYTES   LENGTH (DATA ONLY), IN BYTES, OF *

 *   LENGTH                             CURRENT OF TRANSACT. RECORD; IF*

 *                                      YOU CHANGE THE LENGTH OF THE   *

 *                                      RECORD, YOU MUST UPDATE THIS   *

 *                                      FIELD TO REFLECT THE RECORD'S  *

 *                                      NEW DATA LENGTH.               *

 * CONTROL    BINARY        2 BYTES   LENGTH (DATA ONLY), IN BYTES, OF *

 *   LENGTH                             CURRENT OF TRANSACTION RECORD  *

 *                                      UP TO AND INCLUDING THE LAST   *

 *                                      CALC OR SORT-CONTROL FIELD.    *

 * MAXIMUM    BINARY        2 BYTES   ACTUAL LENGTH OF FIXED-LENGTH    *

 *   LENGTH                             RECORD OR MAXIMUM LENGTH OF A  *

 *                                      VARIABLE-LENGTH RECORD, IN     *

 *                                      BYTES.                         *

 * DATABASE   BINARY        4 BYTES   DATABASE KEY FOR CURRENT OF      *

 *   KEY                                TRANSACTION RECORD.            *

 * RECORD     BINARY        4 BYTES   NUMBER OF LOWEST PAGE ON WHICH   *

 *   LOW PAGE                           RECORDS OF THIS TYPE CAN EXIST.*

 * RECORD     BINARY        4 BYTES   NUMBER OF HIGHEST PAGE ON WHICH  *

 *   HIGH PAGE                          RECORDS OF THIS TYPE CAN EXIST.*
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 * AREA LOW   BINARY        4 BYTES   NUMBER OF LOWEST PAGE OF AREA    *

 *   PAGE                               TO WHICH RECORD IS ASSIGNED.   *

 * AREA HIGH  BINARY        4 BYTES   NUMBER OF HIGHEST PAGE OF AREA   *

 *   PAGE                               TO WHICH RECORD IS ASSIGNED.   *

 *---------------------------------------------------------------------*

 USVPARM2 DSECT             PARAMETER #2 - RECORD INFORMATION

 USVRNAME DS    CL18          NAME OF RECORD

 USVRARNM DS    CL18          NAME OF AREA IN WHICH RECORD RESIDES

 USVRECID DS    H             RECORD IDENTIFICATION NUMBER

 USVRECLN DS    H             LENGTH, IN BYTES, OF THE RECORD - IF YOU  X

                                CHANGE THE RECORD'S DATA LENGTH, YOU    X

                                MUST UPDATE THIS FIELD ACCORDINGLY.

 USVRCNTL DS    H             DATA LENGTH, IN BYTES, OF RECORD UP TO &  X

                                INCLUDING THE LAST CALC OR SORT CONTROL X

                                FIELD.

 USVRMAXL DS    H             ACTUAL LENGTH IF FIXED LENGTH RECORD OR   X

                                MAXIMUM LENGTH IF VARIABLE LENGTH       X

                                RECORD, IN BYTES.

 USVRDBK  DS    F             DATABASE KEY OF RECORD

 USVRLOPG DS    F             NUMBER OF LOWEST  PAGE OF RECORD'S RANGE

 USVRHIPG DS    F             NUMBER OF HIGHEST PAGE OF RECORD'S RANGE

 USVALOPG DS    F             NUMBER OF LOWEST  PAGE IN AREA

 USVAHIPG DS    F             NUMBER OF HIGHEST PAGE IN AREA

 USVPRM2L EQU   *-USVPARM2    LENGTH OF PARAMETER #2

 ***

 *---------------------------------------------------------------------*

 * RECORD OCCURRENCE BLOCK:  THIS IS THE THIRD BLOCK OF INFORMATION    *

 *                           PASSED TO THE USER EXIT.  IT CONTAINS THE *

 *                           ACTUAL RECORD OCCURRENCE FOR THE CURRENT  *

 *                           OF TRANSACTION RECORD.  TOTAL LENGTH IS   *

 *                           DEFINED IN THE RECORD TYPE'S SUBSCHEMA    *

 *                           DESCRIPTION.                              *

 * ------------------------------------------------------------------- *

  * ITEM          USAGE          LENGTH         DESCRIPTION             *

 * ------------------------------------------------------------------- *

 * RECORD        AS DEFINED     AS DEFINED     ACTUAL CURRENT OF       *

 *   OCCURRENCE    IN SUBSCHEMA   IN SUBSCHEMA   TRANSACTION RECORD.   *

 *---------------------------------------------------------------------*

 USVPARM3 DSECT             PARAMETER #3 - RECORD OCCURRENCE

 USVRDATA DS    0X            ACTUAL DATABASE RECORD OCCURRENCE -

                                LENGTH AS DEFINED IN THE SUBSCHEMA.

JCL Editing Commands
This section describes the JCL editing commands that are available in the IDMS Extractor JCL editor. Find information
about each command and its syntax.

Program Function Keys

PF keys are set to many frequently used commands. Therefore, you can enter a command from any position on the Edit
screen with one keystroke. In addition, the PA1, PA2, and CLEAR keys are set to redisplay the screen. Use the KEYS
primary command to change EDITOR PF key settings.
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To execute a single command set for a PF key, press that key. The command executes when you press the PF key.

Editing Commands
This article briefly explains the usage of the editing commands.

Scroll Options

Scroll options are used to determine how many lines or columns of the JCL to scroll up, down, right, or left when using a
primary command or a PF key.

Primary Commands

Primary commands are used to:

• Locate the desired line of the JCL
• Find the next occurrence of a string
• Reset the screen display to remove all line commands, column markers, and extraneous messages
• Cancel changes made with the editor to the JCL
• Turn the CAPS Mode on or off
• Display the time and date
• Terminate EDITOR session, save changes made to the JCL, and return to IDMS Extractor
• Save changes made to the JCL and remain in EDITOR session

Line Commands

Line commands are used to:

• Copy source lines within the JCL
• Move source lines within the JCL
• Specify the location at which source lines are to be copied or moved
• Repeat source lines in the JCL
• Delete source lines
• Insert blank source lines
• Display a line with column markings across the screen

For more information, see the following articles:

• Scroll Options
• Primary Commands
• Line Commands

Entering Commands
The following are descriptions of where commands are entered:

Scroll Options
-Enter these options at the far right side of the second line on the screen, after the word SCROLL.

Primary Commands
-Enter these commands at the left side of the second line, after the word COMMAND. This field is called the
COMMAND line.

Line Commands
-Enter these commands in the line number fields at the left of the source.
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Notation Conventions

Example Function
RESet Keywords appear in mixed case.

The minimum required portion of each keyword appears in
uppercase.

Find string Variables appear in lowercase. You substitute an appropriate
value for each variable.

Up [number-of-lines] Brackets indicate optional clauses or commands.
          ┌             ┐
CAPS │< ON >  │
          └\ OFF /  ┘

Braces enclose two or more options. Select an option.

          ┌              ┐
CAPS │< ON◄ >│
          └\ OFF /   ┘

A left arrow indicates the default value.

Command Syntax Rules

Item Rule
Order of Commands You must enter a B (before) or an A (after) line command in

conjunction with the COPY primary command and the C (copy)
and M (move) line commands to indicate where to copy or move
the lines.

Entering Blanks in Commands Blanks (character spaces) are ignored in line command
sequences, so you can enter blanks between a command and a
value without affecting processing.
You must enter at least one blank (character space) between a
primary command and a primary command value. You cannot
embed blanks in a keyword.

Command Stacking You can enter multiple primary and line commands. Primary
commands must be separated by a semicolon (;).

Scroll Options 1

 ┌ Page            ┐

 │ Half            │

 │ Csr             │

 └ number-of-lines ┘

Page
Specifies that a whole screen is to be scrolled whenever an UP, DOWN, RIGHT, or LEFT command is used.

Half
Specifies that a half screen is to be scrolled whenever an UP, DOWN, RIGHT, or LEFT command is used.

Csr
Specifies that the line with the cursor on it is to become: the bottom line displayed whenever the UP command is
used, the top line whenever the DOWN command is used, the left-most column whenever the RIGHT command is
used, or the right-most column whenever the LEFT command is used.
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number-of-lines
Specifies that this number of lines are to be scrolled whenever an UP, DOWN, RIGHT, or LEFT command is used.
Use scroll options to specify how much of the screen is scrolled when you use an UP, DOWN, RIGHT, or LEFT
primary command (or corresponding PF key) by itself.
At the far-right side of the second line on the Edit screen, the word SCROLL appears followed by one of the scroll
options. To change the current setting, enter one of the other options over the current setting. The scroll option
you set remains in effect until you enter a different setting.

Primary Commands 1

Primary commands are entered on the second line of the Edit screen after the word COMMAND. You can enter more than
one primary command at a time. Use the following syntax:

command;command

BOTTOM Command

BOTtom

The BOTTOM command displays the last full screen at the bottom of the JCL.

BOUNDS Command

BOUnds [lb rb]

The BOUNDS command sets the left and right column bounds. These bounds are saved in the edit profile. In addition, the
BOUNDS command alters the action of the FIND, CHANGE, Line Shifts, and other commands that are column-sensitive.

You must specify left and right bounds, or neither, and the left bound must be smaller that the right bound. If bounds are
specified incorrectly or without an operand, the default is the data set minimum.

lb

Specifies the left bound.

rb

Specifies the right bound.

CANCEL Command

CANcel

Use the CANCEL command to cancel all changes made to the JCL since the last SAVE and to exit the Edit JCL screen.
You are returned to the previous display.

CAPS Command

     ┌       ┐

CAPS │< ON◄ >│

     └\ OFF /┘

Use the CAPS command to turn the CAPS Mode on and off. With the CAPS ON, all new alphabetic data is translated
into uppercase. With the CAPS OFF, the data remains unaffected. Data that is entered entered with CAPS Off remains in
lowercase unless you edit the field.
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CHANGE Command

       ┌        ┐ ┌          ┐ ┌                       ┐          ┌      ┐

CHANGE │< ALL  >│ │< string >│ │<  replacement-string >│ [lb[rb]]  │< X  >│

       └\ FIRST/┘ └\ *      /┘ └\  *                  /┘          └\ NX /┘

Use the CHANGE command to search for and change the next occurrence of a string in the JCL.

The EDITOR begins searching at the position of the cursor when you enter the command, and it searches downward until
the string is found. If the cursor is on the COMMAND line when you enter the command, the editor begins searching at the
top line displayed.

If the string is not found, it is changed to the replacement string.

string
Specifies the string of characters to find and replace by replacement-string.

replacement-string
Specifies the string of characters used to replace string.

* (asterisk)
Specifies the string value from the last FIND or CHANGE command entered.

ALL
Specifies that all occurrences of a string are to be replaced in scanned lines.

lb rb
Specifies left and right bounds (column positions) for the find. If specifying just the left bound, the string can be
found anywhere within those bounds.

X
Specifies only excluded lines are to be scanned.

NX
Specifies only non-excluded lines are to be scanned.

Change Command Rules

• ALL, FIRST, and the 'lb rb' can appear in any order, but the replacement-string must follow string.

If a string has embedded blanks, enclose the string in single or double quotes. For example:

 CHANGE 'program nmae' 'program name'

 CHANGE 'program nmae' 'program name'

• If a string has a single asterisk (*), number, ALL, or FIRST, enclose string in quotation marks:

 CHANGE '*' 'comments'

• If a string has leading quotation mark (single or double) enclose the string in quotation marks of the opposite kind. For
example:

 CHANGE '"t' t

• If CAPS Mode is OFF, enter the string as it appears in the text and the replacement-string as it should appear in the
text. If CAPS Mode is ON, all lowercase characters are translated to uppercase characters.
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CURSOR Command

CURsor

The CURSOR command moves the cursor directly to the COMMAND line. It functions in the same way as the home key.

The default keys are PF12 and PF24.

DOWN Command

     ┌ / number-of-lines \ ┐

     │ │ Max             │ │

DOWN │ < Half            > │

     └ \ Page            / ┘

Use the DOWN (scroll down) command to display source lines below your current view. The amount you scroll is
determined by the Scroll setting. The setting can be overridden at any time.

The default keys are PF8 and PF20.

Max
Specifies the last full screen at the bottom of the text.

Half
Specifies to scroll down half a screen.

Page
Specifies to scroll down a full screen.

EDITOR-ID Command

EDITOR-ID

The EDITOR-ID command displays the release number for the version of the EDITOR invoked. The release is displayed
in message format.

END Command

END

Use the END command to save the current JCL (if changed) and return to the IDMS Extractor session.

ENTER Command

ENTER

The ENTER command redisplays the current screen with any changes made.

The default key is ENTER.

EXCLUDE Command

        ┌ / first-line \ ┐

EXCLUDE │ < last-line  > │

        └ \ ALL        / ┘

The EXCLUDE command limits your display to specific lines within the text being edited. Display the excluded lines with
the RESET command.
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first line
Specifies that the first line number is to be excluded from the display.

last-line
Specifies that the last line in the block of lines is to be excluded from the display. If this field is left blank, the
default is the last line in the text.

ALL
Specifies that all lines in the text are excluded from the display.

FIND Command

     ┌/      \┐ ┌/        \┐          ┌/    \┐

FIND │< ALL  >│ │< string >│ [lb[rb]]  │< X  >│

     └\ FIRST/┘ └\ *      /┘          └\ NX /┘

Use the FIND command to search for a string in the JCL. The EDITOR begins searching at the position of the cursor
when you enter the command. It searches downward until the string is found. If the cursor is on the COMMAND line when
you enter the command, the EDITOR begins searching at the top line displayed.

The operands of this command can appear in any order.

ALL
Specifies that all occurrences of a string are to be found in scanned lines.

FIRST
Specifies that the first occurrence of a string is to be found.

string
Specifies the string is to be found.

* (asterisk)
Specifies the string value from the last FIND command entered.

lb rb
Specifies the left and right bounds (column positions) for the find. If specifying just the left bound, the string to be
found must begin in that same column. If specifying both left and right bounds, the string to be found can appear
anywhere within those bounds.

X
Specifies only excluded lines are to be scanned.

NX
Specifies only non-excluded lines are to be scanned.

FIRST Command

FIRst

The FIRST command displays the first screen of the JCL.

KEYS Command

KEYS

Use the KEYS command to view or change EDITOR PF key settings.

LAST Command

LASt
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The LAST command presents the last screen of the JCL.

LEFT Command

LEft [number-of-columns]

The LEFT command scrolls the current display to the left the specified number of columns. If the number parameter is
blank, the Scroll Options are used.

LOCATE Command

Locate line-number

Use the LOCATE command to move the display to a specific source line or to the beginning or the end of the JCL.

line-number
Specifies the number of the line to which you want to move. The line you specify is the top line displayed on the
screen.

Using the LOCATE Command

To move to a specific line, you specify the line number of the line you want displayed.

To move to the beginning of the JCL, you can specify 0 as the line number, and the first line of the JCL is the top line
displayed.

To move to the end of the JCL, you can specify the last line number or any larger number, and the last line of the JCL is
displayed on the top line. For example, if the last line of the JCL is numbered 307 and you use 999, line number 307 is the
top line displayed.

MEMORY Command

       ┌/         \┐

MEMory │< STATIC  >│

       └\ DYNAMIC /┘

Internal storage is determined by the MEMORY command.

STATIC
Specifies to obtain storage one time and track until the end of the session.

DYNAMIC
Specifies to obtain new storage and free it each time the EDITOR driver module is called.

NULLS Command

      ┌       ┐

Nulls │< ON◄ >│

      └\ OFF /┘

Use the NULLS command to turn the NULLS Mode on and off. ON is the default. In the NULLS ON Mode, null characters
replace all but the first blank in a line. If the line is completely blank, null characters are not substituted.

To use the keyboard insert mode key to insert characters, turn NULLS Mode ON so that edit automatically inserts trailing
nulls in each data line in the display.
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Normally, each data line is one field on the display. However, by using the TABS Mode, 3270 tab characters can be
created in selected columns and is a way to break up a line into several fields. NULLS replaces trailing blanks in each
field.

If edit places the cursor into a field, only blanks that follow the cursor on the line are changed to NULLS. If a character is
deleted with the DELETE key, all of the characters in the field are shifted left one position and a null character is inserted
into the last position in the field. If the ERASE EOF key is pressed, null characters fill the field on which the cursor is
located from the cursor to the end of the field.

PROFILE Command

PROFile

Use the PROFILE command to display the environmental parameters under which your Edit session is operating.

The PROFILE identifiers that are displayed correspond to the primary commands. When you change parameters that are
unique to your profile, the changes are saved to the IDMS/DC user sign-on.

Use the RESET command to clear the display of any line commands, column markers, or extraneous messages.

RCHANGE Command

RCHANGE

The RCHANGE command repeats the last CHANGE command that was executed.

The EDITOR begins searching at the first line of the display. When it reaches the bottom of data, the message “BOTTOM
OF DATA REACHED” appears in the top line of the screen.

The default keys are PF6 and PF18.

Using the RCHANGE and RFIND PF Keys to Selectively Change Strings

You can use the RFIND PF key in conjunction with the RCHANGE PF key to selectively change strings. For example,
consider the following sequences:

First Sample RFIND-RCHANGE Sequence

Part Command Description
Part 1 CHANGE Work-Name-1 Work-Name-2 In Part 1, you enter the CHANGE command

to change the next occurrence of Work-
Name-1 to Work-Name-2.

Part 2 RFIND key In Part 2, you want to find the next
occurrence of Work-Name-1, but you
are not sure if you want to change the
string. By pressing the RFIND key, the next
occurrence of Work-Name-1, which was
specified in the CHANGE command during
Part 1 is found.

Part 3 RCHANGE key In Part 3, you want to change the
occurrence of Work-Name-1 that was found
during Part 2 to Work-Name-2. By pressing
the RCHANGE key, the occurrence is
changed.
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Part 4 RFIND key
RFIND key

In Part 4, you press the RFIND key to find
the next occurrence of Work-Name-1. This
time you do not want to change the string,
so instead of pressing the RCHANGE key,
you press the RFIND key again. The next
occurrence of Work-Name-1 is found.

Second Sample RFIND-RCHANGE Sequence

Part Command Description
Part 1 CHANGE Work-Name-1 Work-Name-2

RFIND key
In Part 1, you want to find the next
occurrence of Work-Name-1, but if you
are not sure if you want to change it to
Work-Name-2. If you key in the CHANGE
command and press the RFIND key instead
of the ENTER key, the RFIND is executed.
The next occurrence of Work-Name-1 that
was specified in the CHANGE command is
found.

Part 2 RFIND key In Part 2, you decide that you do not want
to change the string that was found during
Part 1, press the RFIND key. The next
occurrence of Work-Name-1 is found.

Part 3 RCHANGE key In Part 3, you want to change the string
that was found during Part 2, press the
RCHANGE key. This changes Work-
Name-1 to Work-Name-2.

RESET Command

RESet

Use the RESET command to clear the display of any line commands, column markers, or extraneous messages.

The default keys are PF9 and PF21.

RESHOW Command

RESHOW

Use the RESHOW command to redisplay the original contents of a screen. This command is only valid when you have
typed a screen of data but have not pressed the ENTER key.

NOTE
If you use the RESHOW command, you overlay the current screen withthe previous screen.

RFIND Command

RFIND

The RFIND command repeats the last FIND command that was entered.

The RFIND search begins at the position of the cursor. when it reaches the end of the file, it reaches the bottom and
the message line states, BOTTOM OF DATA REACHED. Entering RFIND again resumes the search at the top of the
file. Then if the string is not found in the file, the message line displays NO CHAR:  string Found. Entering the RFIND
command has no effect.

 598



 Programming

To selectively change strings, use the RFIND PF key in conjunction with the RCHANGE PF key.

The default keys are PF5 and PF17.

RIGHT Command

Right [number-of-columns]

The RIGHT (scroll right) command scrolls the current display to the right the specified number of columns. If the number
parameter is blank, the scroll options are used.

The default keys are PF11 and PF23.

SAVE Command

SAVE

Use the SAVE command to save the current JCL (if changed). The EDITOR session remains active.

TABB Command

TABB

Use the TABB (tab backward) command to move to the previous tab setting when TABS Mode is ON.

This command is invoked more efficiently if you assign it a PF key value.

TABF Command

TABF

Use the TABF (tab forward) command is used to move to the next tab setting when TABS Mode is ON.

This command is invoked more efficiently if you assign it a PF key value.

TABS Command

     ┌ / ON            \ ┐

TABS │ < OFF           > │

     │ │ tab-character │ │

     └ \ operand       / ┘

The TABS command sets software tabbing. Use the commands TABF (tab forward) and TABB (tab backward) to move a
tab setting within the text. To customize tab settings, use the TABS line command.

tab-character
Specifies any character used to signify a tab.

operand
Specifies any of the following and their settings:

• ADS- specifies every five positions from 1 through 65.
• ASM- specifies the positions 1, 10, 16, and 36.
• COBOL- specifies the positions 8, 12, 16, and 20.
• STND- specifies the positions 1, 10, 16, and 36.
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TIME Command

TIME

The TIME command displays the time-of-day and the date in the message area of the screen. The TIME is given in
military hh:mm:ss format.The date is given in standard mm/dd/yy format.

TOP Command

TOP

The TOP command displays the first full screen at the top of the source.

UP Command

   ┌ / number-of-lines \ ┐

   │ │ Max             │ │

UP │ < Half            > │

   └ \ Page            / ┘

Use the UP (scroll up) command to display source lines above your current view. The amount you scroll is determined by
the scroll option setting. You can override the setting at any time.

The default keys are PF7 and PF19.

number-of lines
Specifies the number of lines to scroll. If this is blank, then scrolling is determined by the scroll option.

Max
Specifies that you want to scroll to the first screen of text.

Page
Specifies that you want to scroll a full screen of text.

Line Commands 1

Line commands are entered in Edit Mode with the cursor positioned to the left of the source lines, in the line number
fields. To use a line command, type over the line numbers.

Entering Line Commands

Line commands are entered within the line number at the left of the line data. A line command is considered to be any
characters entered at or to the left of the cursor in the line sequence number fields.

How to Use Line Commands

If you wanted to repeat the line 10 times, here is how the line would appear:

 000003 Before entering R (repeat) command

 R10003 After entering R (repeat) command

For the EDITOR to read the command as R10:

Type 'R10' in the line number field and press the ENTER key
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• Position the cursor immediately after R10 (type 'R1' and move the cursor to the right one position) and press the
ENTER key.

A (after) Command

A

Use the A (after) line command in conjunction with the C (copy) and M (move) line commands.

B (before) Command

B

Use the B (before) line command in conjunction with the C (copy) and M (move) line commands.

BNDS (bounds) Command

BNDS

The BNDS command displays and allows changes to the current boundary settings. The bounds line is displayed at the
line where you entered the command.

Change the current bounds setting by using the < character to define the left bound and the > character to define the right
bound.

To remove the bounds line from the display, use the D (delete) line command or the RESET primary command.

COLS (columns) Command

COLS

The COLS command displays a line with the column markings for you to use as a reference. This line is for reference
purposes only. It is not given a line number and is not saved with the text.

The column markings line appears before the line in which you enter the COLS command.

To remove the COLS line from the display, use the D (delete) line command or the RESET primary command.

C (copy) Command

C[number-of-lines]

Use the C (copy) line command to copy one line or block of lines. The B (before) and A (after) line commands are used to
specify the destination of the line or block to be copied. No other line commands can be entered on the lines to be copied.

number-of-lines
specifies the number of lines to be copied. The default is 1.

C
Specifies a single line to be copied.

Cn
Specifies the first of n lines to be copied.

CC...CC
Specifies the first and last lines of a block of lines to be copied.

Rules for Using the Copy Line Command

When using the C number-of-lines or the CC form of the command, you cannot enter any other commands on the lines
being copied.
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• Each CC must be paired with another CC.
• You must pair a B (before) or an A (after) line command with every C or pair of CC commands.

D (delete) Command

D[number-of-lines]

Use the D (delete) command to delete a line or block of lines. No other line commands can be entered on the lines to be
deleted.

number-of-lines
Specifies the number of lines to be deleted.

D
Specifies a single line to be deleted.

Dn
Specifies the first of n lines to be deleted.

DD...DD
Specifies the first and last lines of a block of lines to be deleted.

Rules for Using the D (delete) Line Command

• When using the D number-of-lines or the DD form of the command, you cannot enter any other commands on the lines
being deleted.

• Each DD must be paired with another DD.

I (insert) Command

I[number-of-lines]

Use the I (insert) command to insert blank lines after the line in which the I command is entered. The I command is not
used with the A (after) and B (before) line commands. If no data is typed on an inserted line, the blank inserted line is
deleted from the display after the ENTER key is pressed or the RESET, UP, or DOWN primary command is entered.

number-of-lines

Specifies the number of lines to be inserted. The default is 1.

M (move) Command

M[number-of-lines]

Use the M (move) command to move a line or block of lines. The B (before) or A (after) line commands are used to
specify the destination of the lines to be moved. No other commands can be entered on the lines to be moved.

number-of-lines
Specifies the number of lines to be moved. The default is 1.

M
Specifies a single line to be moved.

Mn
Specifies the first of n lines to be moved.

MM...MM
Specifies the first and last lines of a block.

Rules for Using the Move Line Command
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When using the M number-of-lines or the MM form of the command, you cannot enter any other commands on the lines
being moved.

• Each MM must be paired with another MM.
• You must pair a B (before) or an A (after) line command with every M or pair of MM commands.

R (repeat) Command

R[number-of-times]

Use the R (repeat) line command to repeat a line or block of lines directly after the last line to be repeated.

number-of-times
Specifies the number of times a line or block of lines is repeated. The default is 1.

R
Specifies a single line to be repeated.

Rn
Specifies a single line to be repeated n times.

RR
Specifies the first and last lines of a block to be repeated one time.

Rules for Using the R (repeat) Line Command

Pair each RR number-of-lines with another RR number-of-lines to complete a block command.

• If number-of-lines specified in the RR block command differ, the greater number is used.
• No other line commands can be used on lines being repeated.

TABS Command 1

TABS

Typing TABS in the line number field to view the current tab settings. You can also use the TABS command to change the
tabs by overstriking the current setting (indicate by tab character) with the new positions you choose.

The TABS line may be deleted from the display by the D (delete) line command or the RESET primary command.

X (exclude) Command

X[number-of-lines]

Use the X (exclude) command to exclude lines from the display.

number-of-lines

Specifies the number of lines excluded.

X

Specifies a single line to be excluded.

Xn

Specifies the first of n lines to be excluded.

XX...XX

Specifies the first and last lines of a block of lines to be excluded.
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Text Manipulation Line Commands

The text manipulation line commands are used when entering or altering text data. These commands are especially
useful when used in combinations. For example, use TS (text split), enter a word or phrase, and then use TF (text flow) to
reformat the paragraph.

Text Split Command

TS number-of-lines

The TS line command splits the text at the cursor so that you can insert text. The text following the cursor is moved to the
left margin of the paragraph and an additional line is inserted. The default is 1.

number-of-lines

Specifies the number of lines to be inserted between the split line.

See the online documentation for examples of the TS line command.

Text Flow Command

TF rb

The TF command starts processing at the current line and flows text upward to the end of a paragraph. The end of a
paragraph may be indicated by a:

• Blank line
• Change in indentation
• Special characters

Temporary lines such as COLS or BNDS are deleted before text is flowed.

A single blank separates existing text from the words that are flowed upward from a lower line. When the end of a
sentence is detected, two blanks are inserted.

rb
Specifies the right bound for the text.

See the online documentation for examples of Text Flow parameters.

Text Entry Command

TE number-of-lines

The TE line command formats the screen with an unnumbered open text entry area that may be used without regard for
line overflow. The cursor is positioned at the beginning of the first line and the remainder of the screen is blank. After you
type the data and press the ENTER key, the text is flowed into a paragraph format.

If you type a number after the TE command, open the text entry area provided for only that number of lines.

See the online documentation for examples of TE command examples.

number-of-lines

Specifies the number of blank lines requested.

Destructive Line Shift Command

([number-of-columns]

 604



 Programming

)[number-of-columns] (([number-of-columns]. . .((
))[number-of-columns]. . .))

Destructive line shift moves the text a specified number of columns to the right-) or left-(. When the shift causes text to
exceed the bound position, that text is discarded.

See the online documentation for line shift examples.

number-of-columns

Specifies the number of columns to shift. The default is 1.

(
)

Specifies that the line be shifted to the left or right one column.

(n
)n

Specifies that the line be shifted to the left or right n columns.

((
))

Specifies the first and last lines of a block to be shifted to the left or right one column.

((n
))n

Specifies the first line of a block to be shifted to the left or right n columns. Use a (( or )) to mark the last line of the block.

Protective Line Shift Command

Contents

<[number-of-columns]
>[number-of-columns]
<<[number-of-columns]. . .<<
>>[number-of-columns]. . .>>

Protective line shift moves the text a specified number of columns to the right-> or left-<. When the shift causes the text to
exceed the bound position, that text is retained and the shift operation is not completed.

See the online documentation for protective line shift examples.

number-of-columns

Specifies the number of columns to shift. The default is 1.

<
>

Specifies that the line be shifted to the left or right one column.

<n
>n

Specifies that the line be shifted to the left or right n columns.

<<
>>

Specifies the first and last lines of a block to be shifted to the left or right one column.

 605



 Programming

<<n
>>n

Specifies the first line of a block to be shifted to the left or right n columns. Use a << or >> to mark the last line of the
block.

Bill-of-Material (BOM)

IDMS Extractor defines a BOM structure as one record type owning another record type through two sets, one of which
has a manual connection, the other an automatic.

IDMS Extractor Database

The database created when IDMS Extractor is installed. It contains the Selection Criteria Specifications and JCL members
that you save.

Communication File

File used to pass information between the IDMS Extractor Batch Components.

Copy Utility

IDMS Extractor allows you to copy saved JCL members and Selection Criteria Specifications from other IDMS Extractor
users.

Database Entry Point

Defines the beginning of a database path. An entry point can be either a record or an index that is used to retrieve a
record.

Database Extract Component

The Batch Component that accesses the source database to extract record and set information.

Database Load Component

The Batch Component that loads the target database with information extracted from the source database.

Database Path

Tells the Extract Component how to walk through your source database and look for records to be extracted that are then
loaded onto your target database.

Deselection

To remove all selection criteria from the record.

Documentation Component

The Online Component that provides information about using IDMS Extractor screens, command syntax, PF keys, the
Transfer Facility, and the Online Message Facility.
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Entry Index

A type of database entry point that defines the beginning of a database path. If you tell IDMS Extractor to use an entry
index, records are retrieved without performing an area sweep. Extraction with an entry index usually takes less time than
the same path definition with an Entry Record.

Entry Record

A type of database entry point that defines the beginning of a database path. When you tell IDMS Extractor to use an
entry record, the Extract Component sweeps the area in which the record resides in order to retrieve the record. If you
specify CALC keys in the Field Level Selection Criteria for the record, however, IDMS Extractor performs an

OBTAIN CALC to retrieve the record.

Extract File

Contains information extracted from the source database by the Database Extract Component.

Field Level Selection Criteria

The field values and conditions that you want IDMS Extractor to test for when determining if a record should be extracted
from the source database. For example, you can tell IDMS Extractor to extract a DEPT record if the DEPT-NAME field
contains the value 'HISTORY'.

Hierarchical Index Selection

All records indexed by the named index are selected. The selected records are handled exactly like a hierarchical record
selection.

Hierarchical Record Selection

Begins with the named record that IDMS Extractor marks as the entry record. All records that are members of sets owned
by the entry record, do not already participate in a path, and are not indexed by an entry index, are selected in the path.
All selected records that are owners of sets are subject to the same selection process as the entry record.

JCL Editor Component

The online component used to create and modify JCL members.

JCL Member Print Utility

The batch component that allows you to print a JCL member you created and saved using the JCL Editor Component.

JCL Submission Component

The online component used to submit JCL to your batch machine, and optionally, to insert parameters for the Batch
Extract and Load Components of IDMS Extractor.

JCL Utilities Component

The online component used to copy, delete, print, and rename JCL members.

Network Index/Record Selection

Function exactly like a hierarchical selection. In addition, all owners of sets in which a selected record participates as a
member are also selected.
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A hierarchical selection selects all records going down in the hierarchy, whereas a network selection selects all records in
the network.

Record Level Selection Criteria

The information you specify with the online Selection Criteria Specification Component that IDMS Extractor uses at
EXTRACT time to determine if a record in the source database should be extracted.

Recursive Data Structure

A structure is considered to be recursive if a record type is retrieved by more than one set type in the same path. A Bill-of-
Materials (BOM) structure is an example of a recursive data structure.

Selection Criteria Specification

The instructions that tell IDMS Extractor what records to extract from the source database.

Selection Criteria Specification Component

The online component used to describe the existing source database, describe the database path(s), describe Selection
Criteria Specifications, and save the Specifications under a name of your choice.

Source Database

An existing database from which you extract records in order to create a new test database.

Specification Name

A name you give to the Selection Criteria Specification which is saved in the IDMS Extractor database.

Specification Print Utility

The batch component that allows you to print Selection Criteria Specifications that you created and saved.

Specification Utilities Component

The online component used to copy, delete, print, and rename your Selection Criteria Specifications.

Syntax File

The file used to pass appropriate IDMS DDDL syntax between the IDMS Extractor batch components, and the IDMS
DDDL utility.

Target Database

A new or existing database that IDMS Extractor loads with records extracted from a source database.

User Profile Component

The online component used to tailor PF key assignments to suit your needs.

Workfile

A temporary file used by the Database Load Component. Information is saved in the Workfile between sort exits.
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Using IDMS MQ Adapter
The IDMS MQ Adapter supports message queueing using IBM MQ to enable applications to communicate with one
another across your environment. The MQ Adapter connects online applications to a local IBM MQ queue manager to
allow applications access to the managed queues. The applications can send and receive messages and obtain queue
manager information.

Use Case

Application developers want their new and existing IDMS programs to exchange messages with other applications when
connected to an IBM MQ queue manager on z/OS using the MQ Adapter.

This section provides programming information for application developers to design, develop, and build new or existing
applications to use the MQ Adapter to access IBM MQ queues. From applications, the Message Queue Interface (MQI) is
used to control objects. Programs that interact with MQ must be linked with the IDMS stub.

NOTE
The documentation for the MQ Adapter includes supplemental information about IBM MQ that is required for
IDMS MQ use only. See the IBM MQ documentation for specific information about IBM MQ. All instances of the
MQ Adapter that are referenced in this documentation refer to the MQ Adapter that is provided by IDMS only.

Design Considerations for MQ Application Programs
This article describes information to consider when designing IDMS MQ application programs for message queueing:

Automatic MQ Connect and Disconnect

Issuing an MQCONN to connect to IBM MQ from an IDMS MQ application program is optional. If an MQCONN has not
been issued and a connection does not already exist, the connection is done automatically on the MQOPEN.  If MQCONN
is issued, the queue manager name is ignored. The connection, when made, is always made to the queue manager
specified for the CV.

Issuing an MQDISC to disconnect is also optional. MQDISC does not disconnect the connection to the IBM MQ queue
manager. The connection remains until the MQ Adapter connection to IBM MQ is terminated. 

For more information about MQCONN and MQDISC, see the following MQ Sessions section and see the MQI Function
Descriptions.

MQ Sessions

An IDMS MQ session is an internal structure that is used to track open MQ objects and uncommitted units-of-work for a
DC task and to reserve a subtask during the session. A session is allocated when an application issues MQCONN or on
the first MQOPEN. The session is released when the DC task ends or when MQDISC is issued. If the session is created
on the first MQOPEN, it is released on the last MQCLOSE or when uncommitted work is resolved (committed or backed
out).

 A session can also be created for some MQ functions such as MQPUT1 and MQSTAT and can be released when the
call ends. When a session ends, open queues are closed and its subtask is released. When the session ends normally,
uncommitted work is committed. When the session ends abnormally, uncommitted work it is backed out.   

A subtask is not connected to MQ until the first session reserves it and issues an MQCONN, MQOPEN, MQPUT1, or
MQSTAT function call. The subtask remains connected to MQ until the IDMS MQ connection is disabled. If already
connected, new sessions use the existing subtask connection. 
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Trigger Monitor 

After the MQ Trigger Monitor retrieves a trigger message from an initiation queue, a DC task starts and invokes a DC
program. The program passes the address of the trigger message data. Optionally, the program can get access to the
data for possible use in the program. For more information, see Trigger Message Passed to an Invoked Program

Quiesce Processing

When the MQ connection is disabled with a DCMT V MQ DISABLE command and there are active sessions, the
connection goes into a quiesce state. Any MQ function which results in the creation of a new session fails with
a MQRC_Q_MGR_QUIESCING reason code. Existing sessions are allowed to complete normally. When the last session
ends, the IDMS MQ connection is disabled. The connection remains disabled until enabled with a DCMT V MQ ENABLE
command or the CV is restarted.

In a quiesce state and there is an active session, MQ functions MQOPEN, MQGET, MQPUT, and MQPUT1 fail with
reason code MQRC_Q_MGR_QUIESCING if the MQxxx_FAIL_IF_QUIESCING option is set, otherwise the functions are
passed through to MQ normally.

Develop Programs for MQ Access
This article provides information for developing programs to invoke MQ functionality using the MQ Adapter.

• Supported Programming Languages for MQ Adapter
Describes the programming languages that are supported by the MQ Adapter and how each language invokes MQ
functionality.

• Data Definition Files
Provides information about the application language and the corresponding data definitions.

• Trigger Header Message Passed to an Invoked Program
Provides information about trigger message data with programming language examples.

• MQI Function Descriptions
Describes MQ functions that are defined by IBM.

• Dynamically Call the Stub
Provides information about LINK statements when dynamically calling the IDMS Stub.

• Error Codes 
Lists the return codes and reason codes that are unique to the MQ Adapter.

• MQ Adapter MQI Sample Programs 
Lists the sample programs that use the MQ Adapter MQI.
 

Supported Programming Languages for MQ Adapter
This article describes the programming languages that are supported by the MQ Adapter and how each language invokes
MQ functionality.

ADS/Online

This section describes the ADS/Online call interface for MQ. Applications that are written in ADS can use one of two
methods to exploit MQ.

• Use the built-in functions that are supplied by ADS. There is one built-in function for each supported MQ function. They
follow the same general rules as other ADS built-in functions. Parameters can be records or record elements. The
following example is sample code that is required to invoke the MQOPEN built-in function in your ADS dialog.

• Use an ADS control statement to invoke the MQ call. The following example shows how to use the LINK control
statement to invoke MQOPEN.
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 Example 

Example of using LINK

 LINK TO PROGRAM 'MQOPEN' USING 

  (MQ-PARM2,CMQODV,MQ-PARM6,MQ-PARM5,MQ-PARM3,MQ-PARM4).

 Example of using a built in function

 MQOPEN(W03-HCONN, 

        CMQODV, 

        W03-OPENOPTIONS,

        W03-HOBJ, 

        W03-COMPCODE, 

        W03-REASON) 

Each parameter must be a separate record when using the LINK TO PROGRAM.

NOTE

 We recommend using the built-in MQ functions. Built-in MQ functions are easier to use and provide the
additional benefits:

• Parameters can be a record element. When LINKing is used, each parameter must be defined as a separate
record.

• Calling a system-defined built-in function is more efficient than LINKing to another program type, optimizing
performance.

COBOL

Programs that are written in COBOL use the CALL statement to invoke MQ functionality.

IDMS MQ API return and reason codes are contained in IDMSQRNC. For more information about the return codes,
see MQ Error Codes.

 Example 

CALL 'MQOPEN' USING W03-HCONN 

                     MQOD 

                     W03-OPENOPTIONS 

                     W03-HOBJ 

                     W03-COMPCODE 

                     W03-REASON.

 Parameter Declarations 

01 CONNECTIONHANDLE PIC S9(9) BINARY.

01 OBJECTDESCRIPTOR.

   COPY CMQODV. 

01 OPTIONS PIC S9(9) BINARY. 

01 HANDLEOBJECT PIC S9(9) BINARY. 

01 COMPCODE PIC S9(9) BINARY. 

01 RSNCODE PIC S9(9) BINARY.
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HLASM

Programs that are written in HLASM use the CALL instruction to invoke the MQ functions.

IDMS MQ API return and reason codes are contained in IDMSQRNA. For more information about the return
codes, see MQ Error Codes.

Example 

CALL  MQOPEN,(LWACONH,LWAOBJD,LWAOPT,LWAHOBJ,LWACOMPC,LWARSNC),VL

PL/I

Programs that are written in PL/I use the CALL statement to invoke MQ functionality.

Example 

CALL 'MQOPEN' USING (W03_HCONN,

        MQOD,

        W03_OPENOPTIONS,

        W03_HOBJ,

        W03_COMPCODE,

        W03_REASON);

Parameter Declarations 

dcl ConnectionHandle  fixed bin(31);

dcl ObjectDescriptor  like MQOD;

dcl Options           fixed bin(31);

dcl ObjectHandle      fixed bin(31); 

dcl CompCode          fixed bin(31);

dcl RsnCode           fixed bin(31); 

Data Definition Files for MQ
IBM provides language-specific data definition files that you need when writing applications.

The following table describes the application language and the corresponding data definitions:

Language Data Definitions
Assembler COPY files
 COBOL COPY files
PL/I Include files

See the IBM MQ documentation for more information about data definitions and descriptions. 

COPY and Include Files

COBOL COPY files, PL/I include files, and z/OS Assembler COPY files are used to make writing IDMS MQI applications
easier. The COPY and include files describe constants, structures, and return codes to help develop MQ applications.
They are used throughout the IDMS MQ examples (for example, the COBOL COPY CMQTML includes the COBOL data
definition for the trigger message).
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ADS Copybook Considerations

 Adding a COBOL Copybook to an IDD Record Definition 

If an ADS dialog must reference MQ-related fields that are documented in the IBM MQ CMQV COBOL copybook or other
COBOL copybook, the copybook must be added to a dictionary. 

If a COBOL copybook contains a hex value clause, the hex value clause is flagged as invalid syntax by IDD: DC601040
UNKNOWN KEYWORD. The element is still added but contains an invalid value clause value. The CMQV copybook
contains elements with hex value clauses, which are flagged as in error by DDDL. If any of these elements are to be
used by an ADS dialog, they must be corrected. If they are not used, the errors can be ignored. Sample JCL member,
IDMSMQHX in your CAGJSAMP library, is provided to correct the known elements with hex value clauses at the time of
this writing. After the CMQV copybook has been added to your dictionary, modify IDMSMQHX with your library names,
and run against your dictionary.

JCL Considerations

The z/OS library that contains the language-specific data definitions must be made available in the JCL when compiling
the program. For example, COBOL copy files are located in thlqual.SCSQCOBC where thlqual is the high-level directory
of the IBM MQ installation. For more information, see the IBM MQ documentation.

Trigger Message Passed to an Invoked Program
When a task is invoked by the MQ Trigger Monitor when a trigger event occurs for a queue, the trigger message data is
made available to the program associated with the task. The MQTM structure describes the data in the trigger message.
An IBM copybook may be used to define the structure and the fields may then be used in the program, see the following
COBOL example. For a full source listing of the example, see the IDMSMQCB member in the CAGJSAMP library. For the
IBM copybook CMQTMx, see Copy and include files section above and the appropriate IBM documentation.

COBOL Example

The following COBOL example uses the LINKAGE SECTION to pass the MQTM (Trigger Message) structure for use in
the program. Using the 'PROCEDURE DIVISION USING MQM-TRIGGER-MESSAGE' statement, the COBOL program
can use the fields defined in the CMQTML copybook. In the following example, the field MQTM-USERDATA is used in the
COBOL program.

LINKAGE SECTION.

        *    This IBM copybook contains the MQTM structure that is passed

        *    to the application program via linkage from the IDMS MQ

        *    Trigger Monitor.  It is optional to use the MQTM structure.

         01  MQM-TRIGGER-MESSAGE.

             COPY CMQTML.

        *****************************************************************

        *

        *  PROCEDURE DIVISION

        *

        *****************************************************************
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        *    Procedure Division using MQTM structure

         PROCEDURE DIVISION USING MQM-TRIGGER-MESSAGE.

       *    Example of using MQTM-USERDATA field once received.

            MOVE MQTM-USERDATA                TO MQ-WTL-TEXT.

ADS Example

In the following ADS example, the field MQTM-QNAME is used in the ADS dialog to open the queue. For a full source
listing of the example, see the IDMSMQAB member in the CAGJSAMP library.                                                

NOTE
The record that describes the MQTM structure must be included as a work record in the dialog definition. The
CMQTMx copybook can be added as a work record to the ADS dialog. See ADD RECORD statement in the
following ADS example.  

!**********************************************************************

!* CALL MQOPEN TO OPEN THE TRIGGER MONITOR QUEUE. THIS IS SUPPLIED    *

 !* VIA THE MQTM STRUCTURE PASSED BY THE IDMS TRIGGER MONITOR PROGRAM. *

 !**********************************************************************

  MOVE MQTM-QNAME  TO MQOD-OBJECTNAME.

  MOVE W00-QMGR    TO MQOD-OBJECTQMGRNAME.

  MOVE MQOT-Q      TO MQOD-OBJECTTYPE.

  COMPUTE W03-OPENOPTIONS =   MQOO-INPUT-AS-Q-DEF +

                              MQOO-FAIL-IF-QUIESCING.

  CALL MQOPEN.

  GENERATE FROM SOURCE ADD DIALOG IDMSMQAB     VERSION 0001

       MAINLINE YES

       AUTOSTATUS YES

       STATUS DEFINITION RECORD ADSO-STAT-DEF-REC

           VERSION 0001

       ACTIVITY LOG YES

       SYMBOL TABLE YES

       DIAGNOSTIC TABLE YES

       MESSAGE PREFIX DC

       COBOL MOVE NO

       ENTRY POINT PREMAP

       RETRIEVAL LOCKING YES

      ADD RECORD      CMQV                             VERSION 0001
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       ADD RECORD      CMQODV                           VERSION 0001

       ADD RECORD      CMQMDV                           VERSION 0001

       ADD RECORD      CMQPMOV                          VERSION 0001

       ADD RECORD      CMQGMOV                          VERSION 0001

       ADD RECORD      CMQSTSV                          VERSION 0001

       ADD RECORD      CMQTML                           VERSION 0001          <- Add MQTM structure record

MQI Function Descriptions
The MQ Adapter supports the MQI call interface to invoke MQ functions from online IDMS programs. This article
describes the following MQ functions that are defined by IBM:

• MQBACK
• MQCLOSE
• MQCMIT
• MQCONN
• MQDISC
• MQGET
• MQINQ 
• MQOPEN
• MQPUT
• MQPUT1
• MQSET
• MQSTAT

MQBACK

MQBACK tells the queue manager to back out all gets and puts since the last sync point.

MQBACK(ConnectionHandle, CompCode, RsnCode)

Usage Notes 

• When a DC task ends abnormally with uncommitted changes, task termination processing issues an MQBACK. 
• If the current MQ session was created by MQOPEN and has no open objects, the utility subtask that is reserved for

this session is released.

MQCLOSE

MQCLOSE terminates access to a queue.

MQCLOSE(ConnectionHandle, ObjectHandle, Options, CompCode, RsnCode)

Usage Notes 

• An implicit MQCLOSE is issued for any open objects when a task ends.
• If the current MQ session was created by MQOPEN and has no uncommitted changes, the utility subtask that is

reserved for this session is released.

MQCMIT

MQCMIT creates a sync point for the queue manager, making all previous puts and gets permanent.

MQCMIT(ConnectionHandle, CompCode, RsnCode)

Usage Notes 
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• When a DC task ends normally with uncommitted changes, task termination processing issues an MQCMIT. 
• If the current MQ session was created by MQOPEN and has no open objects, the utility subtask that is reserved for

this session is released.

MQCONN

MQCONN establishes an IDMS MQ session. IDMS may connect to the queue manager or may use an existing
connection.

MQCONN(QManagerName, ConnectionHandle, CompCode, RsnCode)

Usage Notes: 

• This call is not required. IDMS MQ sessions are automatically created on the first MQOPEN if one does not exist. 
• Sessions created by MQCONN will persist until the task ends or MQDISC is issued.
• A utility subtask is reserved for this session
• The parameter, QManagerName is ignored.

MQDISC

MQDISC terminates an IDMS MQ session.  IDMS remain connected to the queue manager unless the IDMS MQ
interface is disabled.

MQDISC(ConnectionHandle, CompCode, RsnCode)

Usage Notes 

• This call is not required. IDMS MQ sessions end when a task ends.
• This call may be issued to end a session, regardless of how the session was started.
• If this call is issued, the following actions occur for the session:

– Uncommitted changes are committed.
– Open objects are closed.
– The utility subtask that is reserved for this session is released.

MQGET

MQGET obtains a message from a queue.

MQGET(ConnectionHandle, ObjectHandle, MessageDescriptor, MQGMOStructure, BufferLength, Buffer, DataLength,

 CompCode, RsnCode)

Usage Notes 

• The MQGMO_SET_SIGNAL option is not supported in ADS.
• Unless MQGMO_NO_SYNCPOINT is specified, IDMS considers the MQ session to have uncommitted changes.
• When the MQGMO_WAIT option is used, the defined INACTIVE INTERVAL for the IDMS task may need to be

increased.
• If the IDMS MQ connection is disabled while an MQ session is open, when the MQGMO_FAIL_IF_QUIESCING option

is used, the call fails with reason code MQRC_Q_MGR_QUIESCING. 

MQINQ

MQINQ inquires object attributes.

MQINQ(ConnectionHandle, ObjectHandle, SelectorCount, Selectors, IntegerAttrCount, IntegerAttrs,

 CharAttrLength, CharAttrs, CompCode, RsnCode)
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Usage Note 

• No IDMS requirements

MQOPEN

MQOPEN initializes access to a queue.

MQOPEN(ConnectionHandle, ObjectDescription, Options, ObjectHandle, CompCode, RsnCode)

Usage Notes 

• If there is no active session, the first MQOPEN opens a session.  The session reserves a subtask. Following MQ calls
use this subtask until the session ends.

• If the utility subtask has not connected to the queue manager, it is connected before the call is processed.
• When the MQOO_FAIL_IF_QUIESCING option is used, if the IDMS MQ connection is disabled while an MQ session is

open, the call will fail with reason code MQRC_Q_MGR_QUIESCING.

MQPUT

MQPUT places a message on a queue.

MQPUT(ConnectionHandle, ObjectHandle, MessageDescriptor, MQPMOStructure, BufferLength, Buffer, CompCode,

 RsnCode)

Usage Notes 

• Unless MQPMO_NO_SYNCPOINT is specified, IDMS considers the MQ session to have uncommitted changes.
• When the MQPMO_FAIL_IF_QUIESCING option is used, if the IDMS MQ connection is disabled while an MQ session

is open, the call will fail with reason code MQRC_Q_MGR_QUIESCING.

MQPUT1

MQPUT1 places a single message on a queue.

MQPUT1 (ConnectionHandle, ObjectDescriptor, MessageDescriptor, PutMsgOpts, BufferLength, Buffer,

 CompCode, RsnCode)

Usage Notes 

• Unless MQPMO_NO_SYNCPOINT is specified, IDMS considers the MQ session to have uncommitted changes.
• If no session exists, a session is allocated.  
• When a session is allocated for the call, it is released after the call when MQPMO_NO_SYNCPOINT is specifed.
• When the MQPMO_FAIL_IF_QUIESCING option is used, if the IDMS MQ connection is disabled while an MQ session

is open, the call will fail with reason code MQRC_Q_MGR_QUIESCING.

MQSET

MQSET sets object attributes.

MQSET(ConnectionHandle, ObjectHandle, SelectorCount, Selectors, IntegerAttrCount, IntegerAttrs,

 CharAttrLength, CharAttrs, CompCode, RsnCode)

Usage Note 

• No IDMS requirements.
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MQSTAT

MQSTAT retrieves status information for asynchronous messages.

MQSTAT(ConnectionHandle, Type, Stat, CompCode, RsnCode)

Usage Notes 

• No IDMS requirements.
• If no session exists, a session is allocated.  
• When a session is allocated for the call, the session is released after the call.

Dynamically Call the IDMS MQ Stub
The IDMS MQ stub can be dynamically called from an application using one of the following DML LINK statements:

ASSEMBLER
#LINK

COBOL
TRANSFER CONTROL

PL/I
TRANSFER

ADS
LINK

We recommend linking the stub with the application or using direct calls. Dynamically calling the IDMS MQ stub uses
more overhead. For example, more storage and CPU are used. Whe using zIIP also, more SRB/TCB swaps occur.

The IDMSMQI stub must be link-edited with an alias name for each entry point that is to be called dynamically and the
alias name must be defined as a program to IDMS, with the SAVEAREA option.

NOTE

Optional Steps

MQ Error Codes
This topic describes the return codes and reason codes (also referred to as error codes) that are unique to the MQ
Adapter. Refer to the IBM MQ documentation for all other return and reason codes.

The following table lists the reason codes that are unique to the MQ Adapter. For all other return and reason codes, refer
to the IBM MQ documentation.

The name that is shown in the following table is the EQUate symbol that is generated by the IDMSQRNA macro.

Name Reason Code Description
MQIRC_INVPL 13000 Invalid #MQI parameter list
MQIRC_INVFUNC 13001 Invalid #MQI Function
MQIRC_SMQTABMISSING 13002 SMQ table missing
MQIRC_MQDISABLED 13003 SMQ Environment disabled
MQIRC_MQQUIESCING 13004 SMQ Environment quiescing
MQIRC_RNOINQNM 13005 Invalid QNAME parameter
MQIRC_RNOINHCO 13006 Invalid Q Handle parameter
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MQIRC_RNOBADF 13007 Queue Handle not in user's table
MQIRC_RNOPINL 13008 Plugin module not loaded
MQIRC_RNOFRSVD 13009 Function reserved for the system
MQIRC_RNOSYSP1 13010 ASYNCECB and HANDLE are system

parms
MQIRC_RNONOLTE 13011 No LTE available from current TCE
MQIRC_RNOUSTNE 13012 UMQTAB does not exist
MQIRC_RNOUSTCA 13013 UMQTAB cannot be allocated
MQIRC_RNOSLRCY 13014 MQ has been recycled
MQIRC_RNOINMQO 13015 Invalid MQOD parameter
MQIRC_RNOINOPT 13016 Invalid OPTIONS parameter
MQIRC_RNOINHOB 13017 Invalid HOBJ parameter
MQIRC_RNOINMQM 13018 Invalid MQMD parameter
MQIRC_RNOINBFL 13019 Invalid BUFFLEN parameter
MQIRC_RNOINBUF 13020 Invalid BUFFER parameter
MQIRC_ALOCSMQTAB 13021 SMQTAB cannot be allocated
MQIRC_RNOINDATAL 13022 Invalid DATALENGTH parameter
MQIRC_CONNECTFAIL 13023 Internal MQCONN failed
MQIRC_NOOPENOBJECT 13024 Open Object not found
MQIRC_NOAVAILSUBT 13025 No available subtask
MQIRC_NOSUBTASKCONN 13026 No subtask connection
MQIRC_INVSELCOUNT 13027 Invalid SELECTORCOUNT parameter
MQIRC_INVSELECTOR 13028 Invalid SELECTORS parameter
MQIRC_INVINTATTRC 13029 Invalid INTATTRCOUNT parameter
MQIRC_INVINTATTRS 13030 Invalid INTATTRS parameter
MQIRC_INVCHATTRL   13031 Invalid CHARATTRLENGTH parameter
MQIRC_INVCHATTRS   13032 Invalid CHARATTRS parameter
MQIRC_INVMSGDESC 13033 Invalid MSGDESC parameter
MQIRC_INVPUTMSGOPTS 13034 Invalid PUTMSGOPTS parameter
MQIRC_INVBUFFERL 13035 Invalid BUFFERLENGTH parameter
MQIRC_INVBUFFER 13036 Invalid BUFFER parameter
MQIRC_INVGETMSGOPTS 13037 Invalid GETMSGOPTS parameter 
MQIRC_INVOBJDESC 13038 Invalid OBJDESC parameter
MQIRC_INVSTATTYP 13039 Invalid MQSTAT Type parameter
MQIRC_INVSTATSTS 13040 Invalid MQSTS Status Information Structure
MQIRC_NO_SESSION 13041 No session established
MQIRC_D1MQ_VERSION 13042 Unsupported version of RHDCD1MQ
MQIRC_MQ_STUB_LOAD 13043 Unable to load MQ stub
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Sample Programs for MQ Adapter
The following table lists the sample programs that use the MQ Adapter MQI. 

Name Description Library Location
IDMSMQAB MQ Trigger Monitor Mapless ADS Dialog CAGJSAMP
IDMSMQCB COBOL DC PROGRAM started by the

IDMS Trigger Monitor
CAGJSAMP

IDMSMQDM COBOL DC program using IDMS MQI
functions 

CAGJSAMP

Build Programs to Call MQ
When building an IDMS program to call MQ, build the JCL that performs the following tasks:

• Compile (or assemble) the program to produce object code. 
The JCL for your compilation must include SYSLIB statements that make the IBM MQ copybooks available to the
compiler. 
The copybooks are supplied in the following IBM MQ for z/OS libraries:
– For COBOL, thlqual.SCSQCOBC
– For Assembler, thlqual.SCSQMACS
– For PL/I, thlqual.SCSQPLIC

• Link-edit the object code to produce a load module. 
When you link-edit the code, you must include the MQ stub module IDMSMQI.

• Store the load module in an application load library.

The following example is fragments of the JCL to link-edit the object module in the DC environment.

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

//** LINK PROGRAM MODULE **

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

//link EXEC PGM=HEWL,REGION=1024K,PARM='LET,LIST,MAP,XREF'

//SYSUT1 DD UNIT=sysda,SPACE=(TRK,(20,5))

//SYSLIB DD DSN=language.linklib,DISP=SHR

//IDMSLIB DD DSN=idms.cagjload,DISP=SHR

//SYSLMOD DD DSN=idms.custom.loadlib,DISP=SHR

//SYSPRINT DD SYSOUT=A

//SYSLIN DD DSN=&&OBJECT.,DISP=(OLD,DELETE)

// DD *

INCLUDE IDMSLIB(IDMS) required

INCLUDE IDMSLIB(IDMSMQI) required to call MQ API's

ENTRY userentry NAME userprog(R)

The following load libraries are defined in the example:

language.linklib
Load library that contains COBOL, Assembler, or PL/1 support modules.

idms.cagjload
Data set name of the load library containing the vanilla IDMS executable modules

idms.custom.loadlib
Data set name of the load library containing the customized IDMS executable modules
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Trace MQ Calls
You can trace MQ calls to determine where errors occur using a DCMT command for a specific LTE or a CSATST bit for
the entire system. The DCMT V LTE name MQ TRACE command is used for tracing by LTE.

The DCMT LTE MQ command supports the following options:

• CALLS
Traces MQ calls to the log
CSATST72 is the corresponding CSATST bit

• DBTRACE
Traces MQ calls to a DBTRACE buffer
CSATST69 is the corresponding CSATST bit

• GET DATA
Snaps MQGET data to the log
CSATST71 is the corresponding CSATST bit

• PUT DATA
Snaps MQPUT data to the log
CSATST70 is the corresponding CSATST bit

CSATST bits can be entered in SYSIDMS at startup, or can be turned on or off with a DCMT V CSATSTNN command.

Example

 DCMT V LTE UCFLT01 MQ TRACE ALL

  

 

 010719 11.47.48 IDMS DC131999 V203 T168 MQ Trace: LTE=UCFLT01,ST=4,Func=IMQCONN,CMP=0,RSN=0,Time=0.000021

 010719 11.47.48 IDMS DC131026 V203 T168 MQ: SUBT0004 connected to MQT2

 010719 11.47.48 IDMS DC131999 V203 T168 MQ Trace:

 LTE=UCFLT01,ST=4,Func=MQPUT1,CMP=0,RSN=0,Time=0.053223,Obj=MQT2.DELLY01.QUEUE

 010719 11.47.48 MQI Trace: LTE=UCFLT01,Func=MQPUT1,Address=37461AF0,Length=0000000E/14

 37461AE0                                          D7E4E3F1 6DD4C5E2 E2C1C7C5 6DF10000   *               

 PUT1_MESSAGE_1  *

 010719 11.47.48 END OF SNAP

  

 

 010719 11.47.48 IDMS DC131999 V203 T168 MQ Trace: LTE=UCFLT01,ST=4,Func=MQCONN,CMP=0,RSN=0,Time=0.000115

 010719 11.47.48 IDMS DC131999 V203 T168 MQ Trace:

 LTE=UCFLT01,ST=4,Func=MQOPEN,CMP=0,RSN=0,Time=0.000913,Hndl=1,Obj=MQT2.DELLY01.QUE

 010719 11.47.48 IDMS DC131999 V203 T168 MQ Trace:

 LTE=UCFLT01,ST=4,Func=MQGET,CMP=0,RSN=0,Time=0.000148,Hndl=1,BuffLen=512,DataLen=1

 010719 11.47.48 MQI Trace: LTE=UCFLT01,Func=MQGET,Address=37461AF0,Length=0000000E/14

 37461AE0                                          D7E4E3F1 6DD4C5E2 E2C1C7C5 6DF10000   *               

 PUT1_MESSAGE_1  *

 010719 11.47.48 END OF SNAP

 010719 11.47.48 IDMS DC131999 V203 T168 MQ Trace: LTE=UCFLT01,ST=4,Func=MQGET,CMP=2,RSN=2033,Time=0.000071

 010719 11.47.48 MQI Trace: LTE=UCFLT01,Func=MQGET,Address=37461AF0,Length=0000000E/14

 37461AE0                                          00000000 00000000 00000000 00000000   *              

  ..............  *

 010719 11.47.48 END OF SNAP

 010719 11.47.48 IDMS DC131999 V203 T168 MQ Trace:

 LTE=UCFLT01,ST=4,Func=MQCLOSE,CMP=0,RSN=0,Time=0.000062,Hndl=1

 010719 11.47.48 IDMS DC131999 V203 T168 MQ Trace: LTE=UCFLT01,ST=4,Func=MQDISC,CMP=0,RSN=0,Time=0.000025

 010719 11.47.48 IDMS DC131999 V203 T168 MQ Trace: LTE=UCFLT01,ST=NA,Func=TASKEND,CMP=0,RSN=0,Time=0.000000
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Using IDMS/DC Sort
This section provides examples of application programs that use IDMS/DC Sort. Each example is presented in four
formats -- COBOL, Assembler, PLI, andADS. The selection screens that appear when the USER parameter is selected in
the SETSORT statement are also illustrated.

IDMS/DC Sort can be used in several ways. It can:

• Perform a single sort
• Perform multiple sorts
• Use predefined criteria
• Use criteria set by the user at runtime
• Operate within a single task
• Operate within multiple tasks (pseudo-conversational)

General Information (IDMS/DC Sort)
IDMS/DC Sort provides fast, flexible sorting of data online. Sort criteria are specific to each application program, and can
even be selected at runtime. You can run up to 10 concurrent sort sessions at one terminal, with each screen using up to
16 sort keys. With IDMS/DC Sort, you no longer need to store data in many different sorted sequences.

This article describes the following information:

Flexible Online Sorting with IDMS/DC Sort

IDMS/DC Sort is a fast and efficient online sort utility for both the IDMS/DC Sort and CICS environments. It provides a
versatile means to sort any information online, regardless of the file structure or original sequence.

IDMS/DC Sort eliminates the need to design and maintain specific sequences in your files or on your database. In
addition, fewer separate sorting and reporting jobs need to be maintained at your site. Therefore, the use of IDMS/DC Sort
reduces design and maintenance time and improves performance.

Easy Selection of Criteria

For each sort to be performed, you can select criteria easily, either before or during execution of a program. To specify the
criteria before execution, you enter the sort criteria within the application program. As an alternative, in the program you
can specify that each user define necessary sort criteria whenever a sort is required during execution.

Multiple Sorts at One Terminal

IDMS/DC Sort accommodates complex sequence requests. Within an application it can sort as many as 10 different data
structures concurrently. It can also sort a single data structure into many different sequences.

Multiple Sort Keys in Each Sequence

When specifying a sort of a particular data structure, you can specify up to 16 elements as sort keys. These elements can
be:

• Selected and sequenced when setting up the sort in the program or
• Specified by the user when a program is run.
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Optional Online Criteria at Runtime

In the application program, the system designer can set a user option (USER) that allows the user to specify sort criteria
at processing time.

When USER is specified in the program, at processing time IDMS/DC Sort displays a screen for defining sort criteria. At
this time the user can select the sequence of key elements and specify whether each element is to be sorted in ascending
or descending order.

Quick and Easy Sorts

IDMS/DC Sort makes it possible to respond quickly to a request for a new sequence of data.

• Sort sequences can be specified immediately online.
• There is no need to spend extra time restructuring either a file, a database, or an index.
• Permanent changes to files or to the database are not necessary.

IDMS/DC Sort increases flexibility.

• Future sort requirements are taken care of. If the USER function is specified, the user can even specify sequence and
sort order at runtime.

• Easy-to-use parameter statements allow ordering of data from one file in many different sequences.

IDMS/DC Sort reduces time spent by program designers, because they do not have to decide in advance which is the
best sequence to store the data; how many sequences are needed to support processing requirements; which sequences
are most important; or whether the sequence will meet future processing requirements. Each program uses whatever
sequence is necessary, no matter how the data is stored.

IDMS/DC Sort reduces time spent reorganizing and restructuring.

• It is not necessary to reorganize a data structure when a new sort sequence is proposed.

IDMS/DC Sort eliminates the need to create and maintain redundant files, databases, or indexes simply to satisfy new sort
requests.

• System overhead is not required to maintain a variety of sorted sequences.
• Personnel time is not required to create and maintain programs to keep redundant data synchronized.
• Additional DASD storage space is not required.

Parameter Statements Make IDMS/DC Sort Easy to Use

IDMS/DC Sort is easily controlled by five parameter statements:

• The SETSORT statement initiates the IDMS/DC Sort process. In addition, the SETSORT statement either explicitly
states the criteria for a sort to be performed or invokes the user option, so that the user can specify the sort criteria.

• The PUTSORT statement transfers a record to IDMS/DC Sort for processing.
• The GETSORT statement retrieves a record after IDMS/DC Sort processing, (FIRST, LAST, NEXT or PRIOR).
• The ENDSORT statement terminates the IDMS/DC Sort process.
• The SETLIMIT statement overrides internal system storage limits.

By simply entering these five statements in the online program, you can have IDMS/DC Sort efficiently perform the sorts in
whatever order you specify.

Then all you have to do is enter the code that directs the system to display data or use it in some other way.
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IDMS Dictionary Access

If your system operates under IDMS, IDMS/DC Sort allows you to specify an IDMS dictionary. Use of the dictionary
eliminates the need to specify various parameters in the SETSORT statement, since IDMS/DC Sort can extract those
values from the dictionary.

If you are specifying the sort criteria at runtime, the elements extracted from the dictionary are automatically displayed
by IDMS/DC Sort on the Sort Selection Display, where you can easily select the sequence and sort order. For more
information, see Specifying Sequence and Sort Order.

Preprocessor Support

IDMS/DC Sort provides a preprocessor for use with COBOL, Assembler, PLI, and ADS. The preprocessor uses the IDMS/
DC Sort parameter statements to generate programming statements that fit your sorting requirements. The preprocessor
also identifies errors.

Flexible Retrieval of Sorted Data

IDMS/DC Sort offers several alternatives for retrieving sorted records. These alternatives are specified in GETSORT
parameter statements. The sorted records can be retrieved:

• From the beginning of the list of the sorted records (FIRST).
• From the end of the list of the sorted records (LAST).
• By moving forward (NEXT) or backward (PRIOR) within the list of sorted records.

Multiple GETSORT statements with different retrieval parameters can be issued. For example, IDMS/DC Sort may have
sorted a list of salespersons in descending order by sales. By specifying FIRST and NEXT in GETSORT statements, you
can obtain the top five from the list. Similarly, by specifying LAST and PRIOR, you can obtain the lowest five from the
same ordered list.

Session Kept Active Across Pseudo Converses

IDMS/DC Sort automatically keeps track of your location within the sorted file. For example, if the sorted file contains more
than one screenful of records, IDMS/DC Sort allows you to move from screen to screen without additional programming.

Processing Environment

IDMS/DC Sort supports these languages:

• COBOL
• Assembler
• PLI
• ADS

IDMS/DC Sort sorts information stored in any data structure.

 

IDMS/DC Sort Examples
The examples in this section illustrate some of the ways that you can use IDMS/DC Sort. Each example is presented in
the four languages supported by IDMS/DC Sort - COBOL Assembler, PLI, and ADS. Highlighted in the examples are the
statements used to:
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• Copy the control block
• Specify IDMS/DC Sort parameters: SETSORT, PUTSORT, GETSORT, ENDSORT, and SETLIMIT
• Check the IDMS/DC Sort return code (TPSRETN)
• Issue error messages when appropriate (TPSMSG)

TPSEXPL1
The first example uses IDMS/DC Sort to sort salespersons by sales volume and then to display the top five and bottom
five salespersons.

Exhibit 4.2 COB is the COBOL version, Exhibit 4.3 ASM is the Assembler version, Exhibit 4.4 PLI is the PLI version, and
Exhibit 4.5 ADS, the ADS version.

TPSEXPL2
The second example uses IDMS/DC Sort to sort accumulated employee sick leave in descending order and employee
personal leave in descending order.

Exhibit 4.6 COB is the COBOL version, which also demonstrates the use of the IDMS option. Exhibit 4.7 ASM is the
Assembler version, Exhibit 4.8 PLI is the PLI version, and Exhibit 4.9 ADS is the ADS version.

TPSEXPL3
The third example shows the use of IDMS/DC Sort in a pseudo-conversational mode. It sorts a given salesperson's sales
by sales item and date.

Exhibit 4.10 COB is the COBOL version, Exhibit 4.11 ASM is the Assembler version, Exhibit 4.12 PLI is the PLI version,
and Exhibit 4.13 ADS, the ADS version.

TPSEXPL4
The fourth example is similar to the third. In this example, the sort criteria are defined by the user at runtime. The user
selection screens are illustrated with this example.

See Exhibit 4.1 for a table showing the features used in each example.

Name      Sort What?   By What?     Display What?  Exhibit  Language   Using

                                                   Number              These

                                                                       Features

TPSEXPL1  salesperson  sales        top 5 and     3.2 COB   COBOL      NEXT,

                       volume       bottom 5      3.3 ASM   Assembler  PRIOR,

                       ascending                  3.4 PLI   PLI        FIRST,

                                                  3.5 ADS   CA-ADS     LAST

TPSEXPL2  employees    accumulated  top 10        3.6 COB   COBOL      IDMS

                       sick leave                 3.7 ASM   Assembler  multiple

                       descending                 3.8 PLI   PLI        sessions

                                                  3.9 ADS   CA-ADS

                       personal     top 10
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                       leave                                           FIRST,

                       descending                                      NEXT

TPSEXPL3  sales data   item-name    20 items      3.10 COB  COBOL      pseudo

          for a        and date     at a time     3.11 ASM  Assembler  converse

          salesperson  sold                       3.12 PLI  PLI

                                                  3.13 ADS  CA-ADS

TPSEXPL4  sales data   sales item   20 items      3.14 COB  COBOL      pseudo

          for a        data         at a time     3.15 ASM  Assembler  converse

          salesperson                             3.16 PLI  PLI        USER

                                                  3.17 ADS  CA-ADS

                       User selection screens

                       are illustrated with

                       this example.

Exhibit 4.1: Table of Sort Examples

 IDENTIFICATION DIVISION.

 PROGRAM-ID.    TPSEXPL1.

 REMARKS.   THIS COBOL EXAMPLE ILLUSTRATES THE USE OF CA IDMS/DC SORT TO

 DISPLAY THE TOP 5 AND BOTTOM 5 SALES PEOPLE IN A COMPANY USING A SINGLE

 SORT WITHOUT READING THE SALES PEOPLE IN THE MIDDLE OF THE SORTED FILE.

 ENVIRONMENT DIVISION.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 77    SALES-COUNT                          PIC S9(9) COMP.

 77    END-OF-SALES                              PIC X.

 01    SALES-DATA.

         05    SALES-PERSON                      PIC X(25).

         05    SALES-YTD                         PIC S(9)V99  COMP-3.

 COPY SALESREC

 .

 COPY TPSCOMMC

 .

 .

 PROCEDURE DIVISION.

         PERFORM 0100-SORT-SALES.

         PERFORM 0200-DISPLAY-TOP-5-BOTTOM-5.

         ...return to CA IDMS/DC.

 ******************************************************************************

 *          SORT SALES PEOPLE IN ASCENDING ORDER BY YEAR TO DATE              *
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 *          SALES. NOTE: SINCE THE SALES RECORD IS VERY LARGE, THE        *

 *          SALES DATA NEEDED FOR THE SORT AND DISPLAY ARE MOVED TO A         *

 *          WORK RECORD FOR SORTING EFFICIENCY.                               *

 ******************************************************************************

 0100-SORT-SALES    SECTION.

            SETSORT PROGRAM

                   FOR SALES-DATA LENGTH 31

                   FIELD SALES-YTD 6

                   ASCENDING.

            IF TPSRETN NOT = '0000' PERFORM 9999-SORT-ERROR.

            MOVE 'N' END-OF SALES.

            PERFORM 0150-PUT-SORT UNTIL END-OF-SALES = 'Y'.

 SECTION-EXIT.

            EXIT.

 0150-PUT-SORT    SECTION.

            .

            .

            ...read a sales record, set END-OF-SALES to 'Y' at end.

 .

 IF END-OF-SALES = 'N'

 THEN

            MOVE SALESREC-SALES-PERSON TO SALES-PERSON

            MOVE SALESREC-SALES-YTD    TO SALES-YTD

            PUTSORT;

            IF TPSRETN NOT = '0000' PERFORM 9999-SORT-ERROR.

 SECTION-EXIT.

            EXIT.

 ******************************************************************************

 *          GET THE TOP 5 AND BOTTOM 5 SALES PEOPLE AND DISPLAY               *

 *          THEIR NAME AND YEAR TO DATE SALES.                                *

 ******************************************************************************

 0200-DISPLAY-TOP-5-BOTTOM-5    SECTION.

            GETSORT LAST.

            IF TPSRETN NOT = '0000' PERFORM 9999-SORT-ERROR.

            PERFORM 0220-GET-TOP-SALES VARYING SALES-COUNT

                   FROM 1 BY 1 UNTIL SALES-COUNT > 5.

            GETSORT FIRST.

            IF TPSRETN NOT = '0000' PERFORM 9999-SORT-ERROR.

            PERFORM 0240-GET-BOTTOM-SALES VARYING SALES-COUNT

                   FROM 1 BY 1 UNTIL SALES-COUNT > 5.
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            ENDSORT.

            IF TPSRETN NOT = '0000' PERFORM 9999-SORT-ERROR.

            .

            .

            ...display map

            .

            .

 SECTION-EXIT.

            EXIT.

 0220-GET-TOP-SALES    SECTION.

            MOVE SALES-PERSON TO ...map.

            MOVE SALES-YTD    TO ...map.

            GETSORT PRIOR.

            IF TPSRETN - '0000'

            THEN

                   NEXT SENTENCE

            ELSE

                   IF TPSRETN = '7020'

                   THEN

                       MOVE 5 TO SALES-COUNT

                   ELSE

                       PERFORM 9999-SORT-ERROR.

 SECTION-EXIT.

            EXIT.

 0220-GET-BOTTOM-SALES    SECTION.

            MOVE SALES-PERSON TO ...map.

            MOVE SALES-YTD    TO ...map>

            GETSORT NEXT.

            IF TPSRETN = '0000'

            THEN

                   NEXT SENTENCE

            ELSE

                   IF TPSRETN = '7020'

                   THEN

                       MOVE 5 TO SALES-COUNT

                   ELSE

                       PERFORM 9999-SORT-ERROR

 SECTION-EXIT.

            EXIT.

 ******************************************************************************

 *          AN UNANTICIPATED RETURN CODE WAS RETURNED BY CA IDMS/DC SORT      *

 *          IN THE TPSRETN FIELD. TPSMSG CONTAINS A 79 CHARACTER MESSAGE  *
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 *          FROM CA IDMS/DC SORT DESCRIBING THE BAD RETURN CODE.              *

 ******************************************************************************

 9999-SORT-ERROR    SECTION.

            MOVE TPSMSG TO ...message line in map

            .

            ...display map

            .

            ...return to CA IDMS/DC

 SECTION-EXIT.

            EXIT.

Exhibit 4.2: COB FIRST, NEXT, LAST, PRIOR--COBOL

         TITLE 'TPSEXPL1 -- 5 TOP AND BOTTOM SALES PERSONS'

***********************************************************************

*  THIS ASSEMBLER EXAMPLE ILLUSTRATES THE USE OF TP/SORT TO DISPLAY   *

*  THE TOP 5 AND BOTTOM 5 SALES PERSONS IN A COMPANY USING A SINGLE   *

*  SORT WITHOUT READING THE SALES PERSONS IN THE MIDDLE OF THE        *

*  SORTED FILE.                                                       *

***********************************************************************

name...  DSECT

SLDATA   DS    0XL31              EXTRACTED DATA FROM SALES RECORD

SLPERSON DS    CL25               NAME OF SALES PERSON

SLYTD    DS    PL6                YTD SALES FOR SALES PERSON

         .

END      DS    C                  END OF SALES INDICATOR

         .

         COPY  SALESREC           SALES RECORD

         .

         COPY  TPSCOMMA           TP/SORT COMMUNICATIONS BLOCK

         .

R3       EQU   3                  BAL - SUBROUTINE LINKAGE

R4       EQU   4                  BCT - LOOP COUNTER

         .

TPSEXPL1 CSECT

         .

         .

         BAL   R3,SORTSALE        EXTRACT AND SORT SALES DATA

         BAL   R3,DISPLAY         DISPLAY 5 TOP AND BOTTOM SALES PERSON

         .

         return to CICS or IDMS-DC

         SPACE 2

***********************************************************************

*  SORT SALES PEOPLE IN ASCENDING ORDER BY YEAR TO DATE SALES.        *

*  NOTE:  SINCE THE SALES RECORD IS VERY LARGE, THE SALES DATA        *

*  NEEDED FOR THE SORT AND DISPLAY ARE MOVED TO A WORK RECORD FOR     *

*  SORTING EFFICIENCY.                                                *

***********************************************************************
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SORTSALE EQU   *

         SETSORT PROGRAM

               FOR SLDATA LENGTH 31

               FIELD SLYTD 6 ASCENDING.

         CLC   TPSRETN,=CL4'0000'      SUCCESSFUL SETSORT ?

         BNE   BADSORT                 NO, REPORT ERROR AND ABORT

         MVI   END,C'N'                INITIALIZE FOR LOOP

         SPACE

PUTLOOP  EQU   *

         .

         read a sales record, set END to 'Y' at end

         .

         CLI   END,'Y'                 ANY MORE SALES PERSONS ?

         BER   R3                      NO, RETURN

         MVC   SLPERSON,...            SAVE SALES PERSON FOR SORT/DISPL

         ZAP   SLYTD,...               SAVE YTD SALES FOR SORT/DISPLAY

         PUTSORT.

         CLC   TPSRETN,=CL4'0000'      SALES DATA ACCEPTED BY SORT ?

         BE    PUTLOOP                 YES, CONTINUE EXTRACTION

         B     BADSORT                 NO, REPORT ERROR AND ABORT

         SPACE 2

***********************************************************************

*  GET TOP 5 AND BOTTOM 5 SALES PERSONS AND DISPLAY THEIR NAME        *

*  AND YEAR TO DATE SALES.                                            *

***********************************************************************

DISPLAY  EQU   *

*-------------------- GET TOP 5 SALES PERSONS -----------------------*

         GETSORT LAST.

         LA    R4,5                    NBR PERSONS TO GET FROM TP/SORT

         B     MAPTOP

TOPLOOP  EQU   *

         GETSORT PRIOR.

MAPTOP   EQU   *

         CLC   TPSRETN,=CL4'7020'      END OF SORTED DATA ?

         BE    BOTTOM5                 YES, GO GET BOTTOM 5

         CLC   TPSRETN,=CL4'0000'      SORTED SALES DATA RETRIEVED ?

         BNE   BADSORT                 NO, REPORT ERROR AND ABORT

         MVC   ..MAP..,SLPERSON        PUT SALES PERSON NAME IN MAP

         UNPK  ..MAP..,SLYTD           PUT YTD SALES IN MAP

         BCT   R4,TOPLOOP

         SPACE

*-------------------- GET BOTTOM 5 SALES PERSONS --------------------*

BOTTOM5  EQU   *

         GETSORT FIRST.

         LA    R4,5                    NBR PERSONS TO GET FROM TP/SORT

         B     MAPBOT

BOTLOOP  EQU   *

         GETSORT NEXT.

MAPBOT   EQU   *

         CLC   TPSRETN,=CL4'7020'      END OF SORTED DATA ?

         BE    TERMSORT                YES, GO END THE SORT SESSION

         CLC   TPSRETN,=CL4'0000'      SORTED SALES DATA RETRIEVED ?

         BNE   BADSORT                 NO, REPORT ERROR AND ABORT

 630



 Programming

         MVC   ..MAP..,SLPERSON        PUT SALES PERSON NAME IN MAP

         MVC   ..MAP..,SLYTD           PUT YTD SALES IN MAP

         BCT   R4,BOTLOOP

         SPACE

*-------------------- END SORT SESSION ------------------------------*

TERMSORT EQU   *

         ENDSORT.

         CLC   TPSRETN,=CL4'0000'      SORT SESSION ENDED OK ?

         BNE   BADSORT                 NO, REPORT ERROR AND ABORT

         SPACE

*-------------------- DISPLAY MAP -----------------------------------*

DSPLYMAP EQU   *

         .

         display map

         .

         BR    R3

         SPACE 2

***********************************************************************

*  AN UNANTICIPATED RETURN CODE WAS RETURNED BY TP/SORT IN THE        *

*  TPSRETN FIELD.  TPSMSG FIELD CONTAINS A 79 CHARACTER MESSAGE       *

*  FROM TP/SORT DESCRIBING THE BAD RETURN CODE.                       *

***********************************************************************

BADSORT  EQU   *

         MVC   ..MAP..,TPSMSG       USE MESSAGE FROM TP/SORT

         .

         display map

         .

         return to CICS or IDMS-DC

Exhibit 4.3: ASM FIRST, NEXT, LAST--Assembler

 TPSEXPL1: PROC OPTIONS(MAIN) REORDER;

 /*      REMARKS.  THIS PLI EXAMPLE ILLUSTRATES THE USE OF CA IDMS/DC SORT TO

         DISPLAY THE TOP 5 AND BOTTOM 5 SALES PEOPLE IN A COMPANY USING

         A SINGLE SORT WITHOUT READING THE SALES PEOPLE IN THE MIDDLE

         OF THE SORTED FILE.

   CA IDMS/DC SORT REQUIRES COMPILE OPTION "MARGINS(2,72)".

 */

 /*REQUIRED FOR IDMS*/

 DCL MODE (IDMS_DC) DEBUG;

 DCL IDMS ENTRY OPTIONS( INTER,ASM);

 INCLUDE IDMS(SUBSCHEMA_CTRL);

 /*END OF IDMS REQUIREMENT*/

 DCL ADDR BUILTIN;

 DCL SALES_COUNT                                       FIXED   BIN(31);

 DCL END_OF_SALES                                              CHAR(1);
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 DCL  1  SALES_DATA,

      2  SALES_PERSON                                          CHAR(25),

      2  SALES_YTD                                             PIC'S99999V99';

 %INCLUDE SALESREC;

 .

 %INCLUDE TPSCOMMP;

 .

 CALL  SORT_SALES_0100;

 CALL DISPLAY_TOP_5_BOTTOM_5_0200;

 ...return to CA IDMS/DC;

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

 *          SORT SALES PEOPLE IN ASCENDING ORDER BY YEAR TO DATE SALES.       *

 *          NOTE: SINCE THE SALES RECORD IS VERY LARGE, THE SALES DATA        *

 *          NEEDED FOR THE SORT AND DISPLAY ARE MOVED TO A WORK RECORD        *

 *          FOR SORTING EFFICIENCY.                                       *

 ******************************************************************************

 SORT_SALES_0100: PROC;

 SETSORT PROGRAM

         FOR SALES_DATALENGTH 31

         FIELD SALES_YTD 7

         ASCENDING;

 IF (TPSRETN = '0000') THEN CALL SORT_ERROR_9999;

 END_OF_SALES = 'N';

 DO UNTIL (END_OF_SALES = 'Y');

         CALL PUT_SORT_0150;

 END;

 END SORT_SALES_0100;

 PUT_SORT_0150: PROC;

 .

 .

 ...read a sales record, set END_OF_SALE to 'Y' at end.

 .

 .

 IF (END_OF_SALES = 'N')

 THEN DO;

         SALES_PERSON = SALESREC_SALES_PERSON;

         SALES_YTD    = SALESREC_SALES _YTD;

         PUTSORT;

         IF (TPSRETN  = '0000') THEN CALL SORT_ERROR_9999;

 END;

 END PUT_SORT_0150;

 /*****************************************************************************
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 *          GET THE TOP 5 AND BOTTOM 5 SALES PEOPLE AND DISPLAY THEIR         *

 *          NAME AND YEAR TO DATE SALES.                                      *

 ******************************************************************************

 DISPLAY_TOP_5_BOTTOM_5_0200: PROC;

 GETSORT LAST;]

 IF (TPSRETN = '0000') THEN CALL SORT_ERROR_9999;

 DO SALES_COUNT = 1 TO 5 BY 1;

         CALL GET_TOP_SALES_0220;

 END;

 GETSORT FIRST;

 IF (TPSRETN = '0000') THEN CALL SORT_ERROR_9999;

 DO SALES_COUNT - 1 TO 5 BY 1;

         CALL GET_BOTTOM_SALES_0240;

 END;

 ENDSORT;

 IF(TPSRETN = '0000') THEN CALL SORT_ERROR_9999;

 .

 .

 ...display map

 .

 .

 END DISPLAY_TOP_5_BOTTOM_5_0200;

 GET_TOP_SALES_0220: PROC;

 ...map = SALES_PERSON;

 ...map = SALES_YTD;

 GETSORT PRIOR;

 IF (TPSRETN = '0000')

 THEN

         ;

 ELSE

         IF (TPSRETN = '7020')

         THEN

                 SALES_COUNT = 5;     /*  TERMINATE DO_LOOP */

         ELSE

                 CALL SORT_ERROR_9999;

 END GET_TOP_SALES_0220;

 GET_BOTTOM_SALES_0240: PROC;

 ...map = SALES_PERSON;

 ...map = SALES_YTD;

 GETSORT NEXT;

 IF (TPSRETN = '0000')

 633



 Programming

 THEN

         ;

 ELSE

         IF (TPSRETN = '7020')

         THEN

                 SALES_COUNT = 5;     /*TERMINATE DO_LOOP*/

         ELSE

                 CALL SORT_ERROR_9999;

 END GET_BOTTOM_SALES_0240;

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

 *          AN UNANTICIPATED RETURN CODE WAS RETURNED BY CA IDMS/DC SORT      *

 *          IN THE TPSRETN FIELD. TPSMSG CONTAINS A 79 CHARACTER MESSAGE  *

 *          FROM CA IDMS/DC SORT DESCRIBING THE BAD RETURN CODE.              *

 ******************************************************************************

 SORT_ERROR_9999: PROC;

 ...message line in map = TPSMSG;

 .

 ...display map

 .

 ...return to CA IDMS/DC

 END SORT_ERROR_9999;

 END TPSEXPL1;

Exhibit 4.4: PLI FIRST, NEXT, LAST, PRIOR--PLI

 !       ************************************************************************

 !       *     THIS ADS EXAMPLE ILLUSTRATES THE USE OF CA IDMS/DC SORT          *

 !       *     TO DISPLAY THE TOP 5 AND BOTTOM 5 SALES PEOPLE IN A COMPANY      *

 !       *     USING A SINGLE SORT WITHOUT READING THE SALES PEOPLE IN          *

 !       *     THE MIDDLE OF THE SORTED FILE.                                   *

 !       ************************************************************************

 CALL SORT-SLS.

 CALL DISPLAY-TOP-5-BOTTOM-5.

 DISPLAY.

 !       RETURN TO TOP.

 !       ************************************************************************

 !       *     SORT SALES PEOPLE IN ASCENDING ORDER BY YEAR TO DATE SALES.      *

 !       *     NOTE: SINCE THE SALES RECORD IS VERY LARGE, THE SALES DATA       *

 !       *     NEEDED FOR THE SORT AND DISPLAY ARE MOVED TO WORK RECORD         *

 !       *     FOR SORTING EFFICIENCY.                                          *

 !       ************************************************************************
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 DEFINE SUBROUTINE SORT-SLS.

 SETSORT PROGRAM FOR SALES-DATA

         FIELD SALES-YTD 6 ASCENDING

 IF TPSRETN NE ZERO

         CALL ERROR

 MOVE 'N' TO END-OF-SALES.

 WHILE END-OF-SALES NE 'Y'

 REPEAT.

         CALL PUT-SORT.

 END

 GOBACK.

 DEFINE SUBROUTINE PUT-SORT.

 .

 .

 ....obtain a sales record, set END-OF-SALES to 'Y' at end.

 .

 .

 IF END-OF SALES = 'N'

 DO.

         MOVE SALESREC-SALES-PERSON     TO SALES-PERSON.

         MOVE SALESREC-SALES-YTD        TO SALES-YTD.

         PUTSORT.

         IF TPSRETN NE ZERO

                 DO.

                    CALL ERROR.

 !       ************************************************************************

 !       *DISPLAY-TOP-5-BOTTOM-5                                                *

 !       *     GET THE TOP 5 AND BOTTOM 5 SALES PEOPLE AND DISPLAY              *

 !       *     THEIR NAMES AND YEAR TO DATE SALES.                              *

 !       ************************************************************************

 DEFINE SUBROUTINE DTOPBOT.

 GETSORT LAST.

 IF TPSRETN NE ZERO

         CALL ERROR.

 MOVE 1 TO SALES-COUNT.

 WHILE SALES-COUNT < 6

 REPEAT.

         CALL TOP-SLS.

         ADD 1 TO SALES-COUNT.

 END.

 GETSORT FIRST.

 IF TPSRETN NE ZERO

         CALL ERROR.

 MOVE 1 TO SALES-COUNT.

 WHILE SALES-COUNT < 6
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 REPEAT.

         CALL BOTSLS.

         ADD 1 TO SALES-COUNT.

 END.

 ENDSORT.

 IF TPSRETN NE ZERO

         CALL ERROR.

 GOBACK.

 DEFINE SUBROUTINE TOPSLS.

 MOVE SALES-PERSON   TO   ...map.

 MOVE SALES-YTD      TO   ...map.

 GETSORT PRIOR.

 IF TPSRETN = '7020'

         MOVE 5 TO SALES-COUNT

 ELSE

         IF TPSRETN NE ZERO

                 CALL ERROR.

 GOBACK.

 DEFINE SUBROUTINE BOTSLS.

 MOVE SALES-PERSON    TO   ...map.

 MOVE SALES-YTD       TO   ...map.

 GETSORT NEXT.

 IF TPSRETN = '7020'

         MOVE 5 TO SALES-COUNT

 ELSE

         IF TPSRETN NE ZERO

                 CALL ERROR.

 GOBACK.

 !       ************************************************************************

 !       *SORT-ERROR                                                            *

 !       *                                                                      *

 !       *     AN UNANTICIPATED RETURN CODE WAS RETURNED BY                     *

 !       *     CA IDMS/DC SORT IN THE TPSRETN FIELD.     TPSMSG CONTAINS        *

 !       *     A 79 CHARACTER MESSAGE FROM CA IDMS/DC SORT DESCRIBING           *

 !       *     THE BAD RETURN CODE.                                         *

 !       ************************************************************************

 DEFINE SUBROUTINE ERROR.

 DISPLAY MESSAGE TEXT TPSMSG.

 !       RETURN TO TOP.

 GOBACK.
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Exhibit 4.5: ADS FIRST, NEXT, LAST, PRIOR--ADS

 IDENTIFICATION DIVISION.

 PROGRAM-ID.    TPSEXPL2.

 REMARKS.   THIS COBOL EXAMPLE ILLUSTRATES THE USE OF CA IDMS/DC SORT

 TO EXECUTE TWO SORTS CONCURRENTLY. ONE ON ACCUMULATED SICK LEAVE

 IN DESCENDING ORDER AND ONE ON PERSONAL TIME USED IN DESCENDING

 ORDER. THE TOP TEN IN EACH CATEGORY ARE DISPLAYED.

 ENVIRONMENT DIVISION.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 77   END-OF-EMPLOYEES                                 PIC X.

 77   EMPLOYEE-COUNT                                   PIC S9(2) COMP-3.

 77   MAX-EMPLY-IN-MAP                                 PIC S9(2) COMP-3 VALUE TO.

 COPY IDMS EMPLYREC VER 22.

 .

 COPY TPSCOMMC

 .

 PROCEDURE DIVISION.

 PERFORM 0100-SORT-EMPLOYEES.

 PERFORM 0200-DISPLAY-TOP-TEN.

 ...return to CA IDMS/DC.

 ********************************************************************************

 *          EXECUTE TWO SORTS, BOTH IN DESCENDING ORDER--ONE ON ACCUMULATED     *

 *          SICK LEAVE AND THE OTHER ON ACCUMULATED PERSONAL TIME.     NOTE: THE*

 *          RECORD BEING SORTED IS AN IDMS RECORD.     THE ELEMENT ATTRIBUTES DO*

 *          NOT HAVE TO BE CODED IN THE SETSORT STATEMENT, THEY WILL BE         *

 *          EXTRACTED BY CA IDMS/DC SORT FROM THE DICTIONARY.                   *

 ********************************************************************************

 0100-SORT-EMPLOYEES    SECTION.

 SETSORT SESSION 1 PROGRAM IDMS

         FOR EMPLYREC VER 22

         IN DICT TEST

         FIELD EMPLY-SICK-DAYS DESCENDING

                   EMPLY-NAME      ASCENDING.

 IF TPSRETN NOT = '0000' PERFORM 9999-SORT-ERROR.

 SETSORT SESSION 2 PROGRAM IDMS

         FOR EMPLYREC VER 22

         IN DICT TEST

         FIELD EMPLY-PERSONAL-DAYS DESCENDING

                   EMPLY-NAME          ASCENDING.
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 IF TPSRETN NOT = '0000' PERFORM 9999-SORT-ERROR.

 MOVE 'N' END-OF-EMPLOYEES.

 PERFORM 0150-PUT-SORT UNTIL END-OF-EMPLOYEES = 'Y'.

 SECTION-EXIT.

 EXIT.

 0150-PUT-SORT    SECTION.

 .

 .

 ...read an employee record, set END-OF-EMPLOYEES to 'Y' at end.

 .

 .

 IF END-OF-EMPLOYEES = 'N'

 THEN

         PUTSORT SESSION 1.

         IF TPSRETN NOT = '0000' PERFORM 9999-SORT-ERROR.

         PUTSORT SESSION 2.

         IF TPSRETN NOT = '0000' PERFORM 9999-SORT-ERROR.

 SECTION-EXIT.

 EXIT.

 ******************************************************************************

 *          GET THE TOP TEN FROM THE SICK LEAVE AND PERSONAL TIME SORTS.      *

 *          DISPLAY THE EMPLOYEE NAME AND TIME TAKEN.                         *

 ******************************************************************************

 0200-DISPLAY-TOP-TEN    SECTION.

 PERFORM 0220-GET -EMPLOYEE VARYING EMPLOYEE-COUNT

         FROM 1 BY 1 UNTIL EMPLOYEE-COUNT > MAX-EMPLY-IN-MAP.

 ENDSORT SESSION 1.

 IF TPSRETN NOT = '0000' PERFORM 9999-SORT-ERROR.

 ENDSORT SESSION 2.

 IF TPSRETN NOT = '0000' PERFORM 9999-SORT-ERROR.

 .

 .

 ...display map

 .

 .

 SECTION-EXIT.

 EXIT.

 0200-GET-EMPLOYEE    SECTION.

 GETSORT SESSION 1 NEXT.

 IF TPSRETN - '7020'
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 THEN

         MOVE MAX-EMPLY-IN-MAY TO EMPLOYEE-COUNT

 ELSE

         IF TPSRETN NOT = '0000'

         THEN

                 PERFORM 9999-SORT-ERROR

         ELSE

                 MOVE EMPLY-NAME            TO ...map

                 MOVE EMPLY-PERSONAL-DAYS   TO ...map.

 SECTION-EXIT.

 EXIT.

 ******************************************************************************

 *          AN UNANTICIPATED RETURN CODE WAS RETURNED BY CA IDMS/DC SORT IN   *

 *          THE TPSRETN FIELD. TPSMSG CONTAINS A 79 CHARACTER MESSAGE FROM*

 *          CA IDMS/DC SORT DESCRIBING THE BAD RETURN CODE.                   *

 ******************************************************************************

 9999-SORT-ERROR    SECTION.

 MOVE TPSMSG TO ...message line in map

 .

 ...display map

 .

 ...return to CA IDMS/DC

 SECTION-EXIT.

 EXIT.

Exhibit 4.6: COB Multiple Sessions--COBOL

           TITLE 'TPSEXPL2 ── 2 CONCURRENT SORTS'

 ******************************************************************************

 *          THIS ASSEMBLER EXAMPLE ILLUSTRATES THE USE OF CA IDMS/DC SORT     *

 *          TO EXECUTE TWO SORTS CONCURRENTLY.     ONE ON ACCUMULATED SICK    *

 *          LEAVE IN DESCENDING ORDER AND ONE ON PERSONAL TIME USED IN        *

 *          DESCENDING ORDER. THE TOP TEN IN EACH CATEGORY ARE DISPLAYED. *

 ******************************************************************************

 name...         DSECT

 @COPY IDMS,RECORD=EMPLYREC,VERSION=22

 .

 END             DS        C                           END OF SALES INDICATOR

 .

 .

                 COPY TPSCOMMA             CA IDMS/DC SORT COMMUNICATIONS BLOCK

 .

 R3              EQU       3                           BAL - SUBROUTINE LINKAGE

 R4              EQU       4                           BCT - LOOP COUNTER

 .

 TPSEXPL1        CSECT
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                 .

                 .

                 BAL             R3,SORTEMPL        EXTRACT AND SORT SICK & PERSONAL TIME

                 BAL             R3,DISPLAY         DISPLAY TOP TEN IN EACH CATEGORY

                 .

                 return to CA IDMS/DC

                 SPACE           2

 ********************************************************************************

 *          EXECUTE TWO SORTS, BOTH IN DESCENDING ORDER--ONE ON ACCUMULATED     *

 *          SICK LEAVE AND THE OTHER ON ACCUMULATED PERSONAL TIME.     NOTE: THE*

 *          RECORD BEING SORTED IS AN IDMS RECORD.     THE ELEMENT ATTRIBUTES DO*

 *          NOT HAVE TO BE CODED IN THE SETSORT STATEMENT, THEY WILL BE         *

 *          EXTRACTED BY CA IDMS/DC SORT FROM THE DICTIONARY.                   *

 ********************************************************************************

 SORTEMPL        EQU       *

                 SETSORT SESSION 1 PROGRAM IDMS

                           FOR EMPLYREC VER 22

                           IN DICT TEST

                           FIELD EMPSICK   DESCENDING

                                 EMPNAME   ASCENDING.

                 CLC             TPSRETN,=CL4'0000'   SUCCESSFUL SETSORT ?

                 BNE             BADSORT              NO, REPORT ERROR AND ABORT

                 SETSORT SESSION 2 PROGRAM IDMS

                           FOR EMPLYREC VER 22

                           IN DICT TEST

                           FIELD EMPPRSNL  DESCENDING

                                  EMPNAME   ASCENDING.

                 CLC       TPSRETN,=CL4'0000'        SUCCESSFUL SETSORT ?

                 BNE             BADSORT             NO, REPORT ERROR AND ABORT

                 MVI             END,C'N'            INITIALIZE FOR LOOP

                 SPACE

PUTLOOP          EQU                          *

                 .

                 read an employee record, set END to 'Y' at end

                 .

                 CLI             END,'Y'             ANY MORE EMPLOYEES ?

                 BER             R3       NO, RETURN

                 PUTSORT SESSION 1.

                 CLC             TPSRETN,=CL4'0000'  SICK LEAVE ACCEPTED BY SORT ?

                 BNE             BADSORT             NO, REPORT ERROR AND ABORT

                 PUTSORT SESSION 2.

                 CLC             TPSRETN,=CL4'0000'  PERSONAL TIME ACCEPTED BY SORT?

                 BE              PUTLOOP             YES, CONTINUE EXTRACTION

                 B               BADSORT             NO, REPORT ERROR AND ABORT

                 SPACE           2

 ******************************************************************************

 *          GET THE TOP TEN FROM THE SICK LEAVE AND PERSONAL TIME SORTS.      *

 *          DISPLAY THE EMPLOYEE NAME AND TIME TAKEN.                         *

 ******************************************************************************

 DISPLAY         EQU      *

 *---------------------GET TOP TEN EMPLOYEES IN EACH CATEGORY-----------------*

                 LA              R4,10    NBR EMPLOYEES FOR DISPLAY
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                 SPACE

 LOOP            EQU      *

                 GETSORT SESSION 1 NEXT.

                 CLC             TPSRETN,=CL4'7020'    END OF SORTED DATA ?

                 BE              TERMSORT              YES, GO END THE SORT SESSION

                 CLC             TPSRETN,=CL4'0000'    SORTED SALES DATA RETRIEVED ?

                 BNE             BADSORT               NO, REPORT ERROR AND ABORT

                 MVC             ..MAP..,EMPNAME            PUT EMPLOYEE NAME IN MAP

                 UNPK            ..MAP..,EMPSICK            PUT SICK TIME IN MAP

                 SPACE

                 GETSORT SESSION 2 NEXT.

                 CLC             TPSRETN,=CL4'0000'    SORTED SALES DATA RETRIEVED ?

                 BNE             BADSORT               NO, REPORT ERROR AND ABORT

                 MVC             ..MAP..,EMPNAME            PUT EMPLOYEE NAME IN MAP

                 UNPK            ..MAP..,EMPRSNL            PUT PERSONAL TIME IN MAP

                 BCT             R4,LOOP

                 SPACE

 *----------------------------- END SORT SESSION ─────────────────────────────*

 TERMSORT        EQU      *

                 ENDSORT SESSION 1.

                 CLC             TPSRETN,=CL4'0000'       SORT SESSION ENDED OK ?

                 BNE             BADSORT                  NO, REPORT ERROR AND ABORT

                 ENDSORT SESSION 2.

                 CLC             TPSRETN,=CL4'0000'       SORT SESSION ENDED OK ?

                 BNE             BADSORT                  NO, REPORT ERROR AND ABORT

                 SPACE

 *-------------------------------- DISPLAY MAP ──────────────────────────────*

 DSPLYMAP        EQU      *

                 .

                 display may

                 .

                 BR              R3

                 SPACE           2

 *******************************************************************************

 *          AN UNANTICIPATED RETURN CODE WAS RETURNED BY CA IDMS/DC SORT IN    *

 *          THE TPSRETN FIELD. TPSMSG FIELD CONTAINS A 79 CHARACTER MESSAGE*

 *          FROM CA IDMS/DC SORT DESCRIBING THE BAD RETURN CODE.               *

 *******************************************************************************

 BADSORT         EQU      *

                 MVC             ..MAP..,TPSMSG           USE MESSAGE FROM CA IDMS/DC SORT

                 .

                 display map

                 .

                 return to CA IDMS/DC

Exhibit 4.7: ASM Multiple Sessions--Assembler

 TPSEXPL2: PROC OPTIONS(MAIN) REORDER;

 /*      REMARKS.  THIS PL1 EXAMPLE ILLUSTRATES THE USE OF CA IDMS/DC SORT

     TO EXECUTE TWO SORTS CONCURRENTLY. ONE ON ACCUMULATED SICK LEAVE
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     IN DESCENDING ORDER AND ONE ON PERSONAL TIME USED IN DESCENDING

     ORDER. THE TOP TEN IN EACH CATEGORY ARE DISPLAYED.

    TPSORT REQUIRED COMPILE OPTION "MARGINS(2,72)".

 */

 /*REQUIRED FOR IDMS*/

 DCL (subschema_name SUBSCHEMA,schema_name SCHEMA)

 MODE (IDMS_DC) DEBUG;

 DCL IDMS ENTRY OPTIONS(INTER,ASM);

 INCLUDE IDMS(SUBSCHEMA_CTRL);

 /*END OF IDMS REQUIREMENT*/

 DCL ADDR BUILTIN;

 DCL END_OF_EMPLOYEES                                  CHAR(1);

 DCL EMPLOYEE_COUNT                                    PIC'S99';

 DCL MAX_EMPLY_IN_MAP                                  PIC'S99' INIT(10);

 %INCLUDE TPSCOMMP;

 .

 .

         CALL SORT_EMPLOYEES_0100;

         CALL DISPLAY_TOP_TEN_0200;

         ...return to CA IDMS/DC.

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

 *          EXECUTE TWO SORTS, BOTH IN DESCENDING ORDER--ONE ON               *

 *          ACCUMULATED SICK LEAVE AND THE OTHER ON ACCUMULATED PERSONAL      *

 *          TIME. NOTE: THE RECORD BEING SORTED IS AN IDMS RECORD.     THE*

 *          ELEMENT ATTRIBUTES DO NOT HAVE TO BE CODED IN THE SETSORT         *

 *          STATEMENT, THEY WILL BE EXTRACTED BY CA IDMS/DC SORT FROM THE     *

 *          DICTIONARY. THE RECORD DEFINITION "EMPLYREC" WILL BE INSERTED *

 *          BY THE PLI_IDMS PREPROCESSOR THROUGH THE IDMS DCL.                *

 ******************************************************************************

 SORT_EMPLOYEES_0100: PROC;

         SETSORT SESSION 1 PROGRAM IDMS

                  FOR EMPLYREC VER 22

                  IN DICT TEST

         FIELD EMPLY_SICK_DAYS  DESCENDING

               EMPLY_NAME       ASCENDING;

 IF (TPSRETN = '0000') THEN CALL SORT_ERROR_9999;

         SETSORT SESSION 2 PROGRAM IDMS

         FOR EMPLYREC VER 22

         IN DICT TEST

         FIELD EMPLY_PERSONAL_DAYS DESCENDING

               EMPLY_NAME          ASCENDING.

 IF (TPSRETN = '0000') THEN CALL SORT_ERROR_999;
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 END_OF_EMPLOYEES = 'N';

 DO UNTIL (END_OF_EMPLOYEES = 'Y');

         CALL PUT_SORT_0150;

 END;

 END SORT_EMPLOYEES_0100;

 PUT_SORT_0150: PROC;

 .

 .

 ...read an employee record, set END_OF_EMPLOYEES to 'Y' at end.

 .

 .

 IF (END_OF_EMPLOYEES = 'N')

 THEN DO;

         PUTSORT SESSION 1;

         IF (TPSRETN = '0000') THEN CALL SORT_ERROR_9999;

         PUTSORT SESSION 2;

         IF (TPSRETN = '0000') THEN CALL SORT_ERROR_9999;

 END;

 END PUT_SORT_0150;

 ******************************************************************************

 *          GET THE TOP TEN FROM THE SICK LEAVE AND PERSONAL TIME SORTS.      *

 *          DISPLAY THE EMPLOYEE NAME AND TIME TAKEN.                     *

 ******************************************************************************

 DISPLAY_TOP_TEN_0200: PROC;

 DO EMPLOYEE_COUNT = 1 TO MAX_EMPLY_IN_MAP BY 1;

         CALL GET_EMPLOYEE_0220

 END;

 ENDSORT SESSION 1;

 IF (TPSRETN - '0000') THEN CALL SORT_ERROR_9999;

 ENDSORT SESSION 2;

 IF (TPSRETN = '0000') THEN CALL SORT_ERROR_9999;

 .

 .

 ...display map

 .

 .

 END DISPLAY_TO_TEN_0200;

 GET_EMPLOYEE_0220: PROC;
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 GETSORT SESSION 1 NEXT;

 IF (TPSRETN = '7020')

 THEN

         EMPLOYEE_COUNT = MAX_EMPLY_IN_MAP; /*CLOSE DO_LOOP*/

 ELSE

         IF (TPSRETN = '0000')

         THEN

               CALL SORT_ERROR_9999;

         ELSE

           DO;

               ...map = EMPLY_NAME;

               ...map = EMPLY_SICK_DAYS;

               GETSORT SESSION 2 NEXT;

               IF (TPSRETN = '0000'0

               THEN

                   CALL SORT_ERROR_9999;

               ELSE

                 DO;

                   ...map = EMPLY_NAME;

                   ...map = EMPLY_PERSONAL_DAYS;

                 END;

         END;

 END GET_EMPLOYEE_0220;

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

 *          AN UNANTICIPATED RETURN CODE WAS RETURNED BY CA IDMS/DC SORT      *

 *          IN THE TPSRETN FIELD. TPSMSG CONTAINS A 79 CHARACTER MESSAGE  *

 *          FROM CA IDMS/DC SORT DESCRIBING THE BAD RETURN CODE.              *

 ******************************************************************************

 SORT_ERROR_9999: PROC;

 ...message line in map = TPSMSG;

 .

 ...display map

 .

 ...return to CA IDMS/DC

 END SORT_ERROR_9999;

 END TPSEXPL2;

Exhibit 4.8: PLI Multiple Sessions--PLI

 !******************************************************************************

 !*         THIS MODULE PERFORMS TWO SORTS - ONE ON ACCUMULATED SICK LEAVE     *

 !*         IN DESCENDING ORDER AND ONE ON PERSONAL TIME IN DESCENDING         *
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 !*         ORDER. THE TOP TEN IN EACH CATEGORY ARE DISPLAYED ON ONE MAP.  *

 !******************************************************************************

 SETSORT SESSION 1 PROGRAM IDMS FOR EMPLOYEE-SICK PERSONAL

 FIELDS                   EMPLOYEE-SICK-LEAVE          DESCENDING

                 EMPLOYEE-NAME                         ASCENDING.

 WHILE (NOT DB-END-OF-SET) AND

       (TPSRETN EQUAL ZERO)

 REPEAT.

                 OBTAIN NEXT EMPLOYEE WITHIN EMPLOYEE-MASTER.

                 PUTSORT SESSION 1.

                 IF TPSRETN NE ZERO

                          DO.

                             DISPLAY MESSAGE TEXT TPSMSG.

 !                                 RETURN TO TOP.

                          END.

                 PUTSORT SESSION 2.

                 IF TPSRETN NE ZERO

                          DO.

                             DISPLAY MESSAGE TEXT TPSMSG.

 !                                 RETURN TO TOP.

                          END.

 END.

 GETSORT SESSION 1 FIRST.

 IF TPSRETN NE ZERO

                 DO.

                          DISPLAY MESSAGE TEXT TPSMSG.

 !                              RETURN  TO TOP.

                 END.

 MOVE ZERO TO MAP-FIELD-SUBSCRIPT.

 WHILE (END-OF-SICK-LEAVE EQUAL 'N') AND

       (MAP-FIELD-SUBSCRIPT LE 10)

 REPEAT.

                 MOVE SICK-LEAVE-MSG TO MAP -SICK-LEAVE-MSG (MAP-FIELD-SUBSCRIPT).

                 MOVE EMPLOYEE-NAME  TO MAP-EMPLOYEE-NAME   (MAP-FIELD-SUBSCRIPT).

                 MOVE EMPLOYEE-NUM   TO MAP-EMPLOYEE-NUM    (MAP-FIELD-SUBSCRIPT).

                 MOVE EMPLOYEE-SICK-LEAVE

                      TO             MAP-EMPLOYEE-SICK-MSG  (MAP-FIELD-SUBSCRIPT).

                 ADD 1 TO MAP-FIELD-SUBSCRIPT.

                 GETSORT SESSION 1 NEXT.

                 IF TPSRETN EQUAL '7020'

                          DO.

                             MOVE 'Y' TO END-OF-SICK-LEAVE.

                          END.

                 ELSE

                          IF TPSRETN NE ZERO

                                DO.

                                   DISPLAY MESSAGE TEXT TPSMSG.

 !                                       RETURN TO TOP.
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 !               IF TPSRETN = ZERO CONTINUE IN ITERATION.

 END.

           GETSORT SESSION 2 FIRST.

 IF TPSRETN NE ZERO

         DO.

                 DISPLAY MESSAGE TEXT TPSMSG.

 !                        RETURN TO TOP.

         END.

 MOVE ZERO TO MAP-FIELD-SUBSCRIPT.

 WHILE (END-OF PERSONAL-LEAVE EQUAL 'N') AND

         (MAP-FIELD-SUBSCRIPT LE 10)

 REPEAT.

   MOVE PERSONAL-LEAVE-MSG TO

          MAP-PERSONAL-LEAVE-MSG (MAP-FIELD-SUBSCRIPT).

   MOVE EMPLOYEE-NAME    TO MAP-EMPLOYEE-NAME    (MAP-FIELD-SUBSCRIPT).

   MOVE EMPLOYEE-NUM     TO MAP-EMPLOYEE-NUM     (MAP-FIELD-SUBSCRIPT).

   MOVE EMPLOYEE-PERSONAL-LEAVE TO

          MAP-EMPLOYEE-PERSONAL-LEAVE              (MAP-FIELD-SUBSCRIPT).

   ADD 1 TO MAP-FIELD-SUBSCRIPT.

   GETSORT SESSION 2 NEXT.

   IF TPSRETN EQUAL '7020'

         DO.

            MOVE 'Y' TO END-OF-PERSONAL-LEAVE.

         END.

 ELSE

         IF TPSRETN NE ZERO

                 DO.

                          DISPLAY MESSAGE TEXT TPSMSG.

 !                              RETURN TO TOP.

                 END.

 !       IF TPSRETN = ZERO CONTINUE IN ITERATION.

 END.

 ENDSORT SESSION 1.

 IF TPSRETN NE ZERO

         DO.

            DISPLAY MESSAGE TEXT TPSMSG.

 !                  RETURN TO TOP.

         END.

 ENDSORT SESSION 2.

 IF TPSRETN NE ZERO

         DO.

            DISPLAY MESSAGE TEXT TPSMSG.

 !                  RETURN TO TOP.

         END.

 DISPLAY.
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Exhibit 4.9: ADS Multiple Sessions--ADS

 IDENTIFICATION DIVISION.

 PROGRAM-ID.   TPSEXPL3.

 REMARKS.  THIS COBOL EXAMPLE ILLUSTRATES THE USE OF CA IDMS/DC SORT TO

     DISPLAY THE SALES DATA FOR A GIVEN SALES PERSON. THIS PROGRAM IS

     PSEUDO CONVERSATIONAL.

 ENVIRONMENT DIVISION.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 77    DISPLAY-COUNT                                   PIC S9(9) COMP.

 77    END-OF-DISPLAY                                  PIC X.

 77    END-OF-SALES                                    PIC X.

 01    SALES-DATA.

 05    SALES-ITEM-NAME          PIC X(25).

 05    SALES-AMOUNT       PIC S9(9)V99 COMP-3.

 05    SALES-QTY                PIC S9(9)    COMP-3.

 05    SALES-DATE               PIC X(08).

 COPY SALESREC

 .

 COPY TPSCOMMC

 .

 PROCEDURE DIVISION.

 IF ...first time

 THEN

    ...set first time off

    PERFORM 0100-GET-SORTED-SALES-DATA.

 MOVE 'N' TO END-OF-DISPLAY.

 PERFORM DISPLAY-SALES-DATA.

 IF END-OF-DISPLAY = 'Y'

 THEN

    PERFORM 9000-END-SORT

    ...return to CA IDMS/DC

 ELSE

    ...return to CA IDMS/DC with next task code

       for this program.

 ******************************************************************************

 *          SORT SALES DATA FOR A GIVEN SALES PERSON BY ITEM AND DATE         *

 *          SOLD. NOTE: SINCE THE SALES RECORD IS VERY LARGE, THE SALES   *

 *          DATA NEEDED FOR THE SORT AND DISPLAY ARE MOVED TO A WORK          *
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 *          RECORD FOR SORTING EFFICIENCY.                                    *

 ******************************************************************************

 0100-GET-SORTED-SALES-DATA    SECTION.

 SETSORT PROGRAM

       FOR SALES-DATA LENGTH 44

       FIELD     SALES-ITEM-NAME                       25 ASCENDING

                 SALES-DATE      8 DESCENDING.

 IF TPSRETN NOT = '0000' PERFORM 9999-SORT-ERROR.

         MOVE 'N' END-OF-SALES.

 PERFORM 0150-PUT-SORT UNTIL END-OF-SALES = 'Y'.

 SECTION-EXIT.

 EXIT.

 0150-PUT-SORT    SECTION.

 .

 .

 ...read a sales record for the sales person,

    when all records have been read for sales person

    move 'Y' to END-OF-SALES

 .

 .

 IF END-OF-SALES = 'N'

 THEN

         MOVE  SALESREC-SALES-ITEM                     TO  SALES-ITEM

         MOVE  SALESREC-SALES-AMOUNT                   TO  SALES-AMOUNT

         MOVE  SALESREC-SALES-QTY                      TO  SALES-QTY

         MOVE  SALESREC-SALES-DATE                     TO  SALES-DATE

         PUTSORT.

         IF TPSRETN NOT = '0000' PERFORM 9999-SORT-ERROR.

 SECTION-EXIT.

 EXIT.

 ******************************************************************************

 *          DISPLAY UP TO 20 OF THE NEXT ITEMS SOLD BY SALES PERSON.          *

 ******************************************************************************

 0200-DISPLAY-SALES-DATA    SECTION.

 PERFORM 0220-GET-SALES-ITEM

         VARYING DISPLAY-COUNT

         FROM 1 BY 1 UNTIL   (DISPLAY-COUNT > 20)

                      OR        (END-OF-DISPLAY = 'Y')

 IF END-OF-DISPLAY = 'Y'
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 THEN

         MOVE 'NO MORE ITEMS FOR SALES PERSON'

               TO ...message in map.

 ELSE

         MOVE 'MORE ITEMS FOLLOW FOR SALES PERSON'

               TO ...message in map.

 .

 .

 ...display map

 .

 .

 SECTION-EXIT.

 EXIT.

    0220-GET-SALES-ITEM    SECTION.

 **      CA IDMS/DC SORT KEEPS ITS CURRENCY WITHIN THE SORTED FILE BETWEEN

 **      PSEUDO CONVERSES. THEREFORE, NO REPOSITIONING IS REQUIRED.

 GETSORT NEXT.

 IF TPSRETN = '0000'

 THEN

         MOVE  SALES-ITEM-NAME                         TO ...map

         MOVE  SALES-AMOUNT                            TO ...map

         MOVE  SALES-QTY                               TO ...map

         MOVE  SALES-DATE                              TO ...map

 ELSE

         IF TPSRETN = '7020'

         THEN

               MOVE 'Y' TO END-OF-DISPLAY

         ELSE

               PERFORM 9999-SORT-ERROR.

  SECTION-EXIT.

 EXIT.

 ******************************************************************************

 *          END CURRENT SESSION OF CA IDMS/DC SORT.                           *

 ******************************************************************************

  9000-END-SORT    SECTION.

 ENDSORT.

 IF TPSRETN NOT = '0000' THEN PERFORM 9999-SORT-ERROR.

  SECTION-EXIT.

 EXIT.

 ******************************************************************************

 *          AN UNANTICIPATED RETURN CODE WAS RETURNED BY CA IDMS/DC SORT      *

 *          IN THE TPSRETN FIELD. TPSMSG CONTAINS A 79 CHARACTER MESSAGE  *

 *          FROM CA IDMS/DC SORT DESCRIBING THE BAD RETURN CODE.              *

 ******************************************************************************
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  9999-SORT-ERROR    SECTION.

 MOVE TPSMSG TO ...message line in map

 .

 ...display map

 .

 ...return to CA IDMS/DC

  SECTION-EXIT.

 EXIT.

Exhibit 4.10: COB Pseudo Conversational--COBOL

       TITLE 'TPSEXPL3 ── PSEUDO CONVERSATIONAL'

 ********************************************************************************

 *          THIS ASSEMBLER EXAMPLE ILLUSTRATES THE USE OF CA IDMS/DC SORT TO    *

 *          DISPLAY THE SALES DATA FOR A GIVEN SALES PERSON.     THIS PROGRAM IS*

 *          PSEUDO CONVERSATIONAL.                                          *

 ********************************************************************************

 name...     DSECT

 SLDATA      DS       OXL44                            EXTRACTED DATA FROM SALES RECORD

 SLITEM      DS       CL25                             NAME OF ITEM SOLD

 SLAMT       DS       PL6                              AMOUNT ITEM SOLD FOR

 SLAMT       DS       PL5                              NUMBER OF ITEMS SOLD

 SLDATE      DS       CL8                              DATE ITEM WAS SOLD

 .

 ENDSALE     DS       C                                END OF SALES INDICATOR

 ENDDSPLY             DS    C                          END OF DISPLAY INDICATOR

 .

             COPY SALESREC        SALES RECORD

             .

             COPY TPSCOMMA        CA IDMS/DC SORT COMMUNICATIONS BLOCK

             .

 R3          EQU      3                                BAL - SUBROUTINE LINKAGE

 R4          EQU      4                                BCT - LOOP COUNTER

 .

 TPSEXPL3 CSECT

 .

             CLI         ...first time     IS THIS FIRST TIME ?

             BNE         MAIN0100                      NO, SKIP EXTRACT AND SORT THEN

             MVI         ...first time                             TURN FIRST TIME INDICATOR

 OFF

             BAL         R3,SORTSALE                   EXTRACT AND SORT SALES DATA

             SPACE

             MAIN0100             EQU

             MVI         ENDDSPLY,C'N'

             BAL         R3,DISPLAY                    DISPLAY SALES DATA

             SPACE
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             CLI         ENDDSPLY,C'Y'                 HAVE ALL SALES BEEN DISPLAYED ?

             BE          NOMORE                        YES, END SORT PSEUDO CONVERSE

             ...return to CA IDMS/DC with next code for this program

             SPACE

             NOMORE      EQU      *

             BAL         R3,TERMSORT                    RELEASE SORT

             ...return to CA IDMS/DC

             SPACE       2

 ******************************************************************************

 *          SORT SALES DATA FOR A GIVEN SALES PERSON BY ITEM AND DATE SOLD.   *

 *          NOTE: SINCE THE SALES RECORD IS VERY LARGE, THE SALES DATA        *

 *          NEEDED FOR THE SORT AND DISPLAY ARE MOVED TO A WORK RECORD FOR    *

 *          SORTING EFFICIENCY.                                           *

 ******************************************************************************

 SORTSALE             EQU   *

             SETSORT PROGRAM

                         FOR SLDATA LENGTH 44

                         FIELD SLITEM 25 ASCENDING

                               SLDATE  8 DESCENDING.

             CLC         TPSRETN,=CL4'0000'             SUCCESSFUL SETSORT ?

             BNE         BADSORT                        NO, REPORT ERROR AND ABORT

             MVI         ENDSALE,C'N'                   INITIALIZE FOR LOOP

             SPACE

 PUTLOOP     EQU          *

             .

             ...read a sales record, set ENDSALE to 'Y' at end

             .

             CLI           ENDSALE,'Y'                  ANY MORE SALES PERSONS ?

             BER           R3           NO, RETURN

             MVC           SLITEM,...      SAVE NAME OF ITEM SOLD

             ZAP           SLAMT,...       SAVE AMOUNT OF SALE

             ZAP           SLQTY,...       SAVE QUANTITY SOLD

             MVC           SLDATE,...      SAVE DATE ITEM SOLD

             CLC           TPSRETN,=CL4'0000'          SALES DATA ACCEPT

             ED BY SORT ?

             BE            PUTLOOP                     YES, CONTINUE EXTRACT

             B             BADSORT                     NO, REPORT ERROR AND ABORT

             SPACE         2

 ******************************************************************************

 *          DISPLAY UP TO 20 OF THE NEXT ITEMS SOLD BY THE SALES PERSON.      *

 *          NOTE: CA IDMS/DC SORT KEEPS ITS CURRENCY WITHIN THE SORTED FILE   *

 *          BETWEEN PSEUDO CONVERSES, THEREFORE, NO REPOSITIONING IS          *

 *          REQUIRED.                                                     *

 ******************************************************************************

 DISPLAY     EQU          *

             LA            R4,20        NUMBER OF ITEMS PER SCREEN

             SPACE

 GETLOOP     EQU          *

             GETSORT NEXT.

             CLC           TPSRETN,=CL4'7020'          END OF SORTED DATA ?

             BE            LAST                        YES, INDICATE NO MORE ITEMS
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             CLC           TPSRETN,=CL4'0000'          SORTED SALES DATA RETRIEVED ?

             BNE           BADSORT                     NO, REPORT ERROR AND ABORT

             MVC           ..map..,SLITEM  NAME OF ITEM SOLD

             UNPK          ..map..,SLAMT   AMOUNT ITEM SOLD FOR

             UNPK          ..map..,SLQTY   NUMBER OF ITEMS SOLD

             MVC           ..map..,SLDATE  DATE ITEM SOLD

             BCT           R4,GETLOOP

             MVC           ..message in map..,MSGMORE

             SPACE

 DSPLYMAP    EQU          *

             .

             ...display map

             .

             BR            R3

             SPACE

             LAST          EQU          *

             MVI           ENDDSPLY,C'Y'               INDICATE LAST SCREEN OF DISPLAY

             MVC           ..message in map..,MSGLAST

             B             DSPLYMAP

             SPACE        2

 ******************************************************************************

 *          END CURRENT SESSION OF CA IDMS/DC SORT.                           *

 ******************************************************************************

 TERMSORT    EQU          *

             ENDSORT.

             CLC           TPSRETN,=CL4'0000'          SESSION ENDED OK ?

             BER           R3           YES

             B             BADSORT      NO

             SPACE         2

 *******************************************************************************

 *          AN UNANTICIPATED RETURN CODE WAS RETURNED BY CA IDMS/DC SORT IN    *

 *          THE TPSRETN FIELD. TPSMSG FIELD CONTAINS A 79 CHARACTER MESSAGE*

 *          FROM CA IDMS/DC SORT DESCRIBING THE BAD RETURN CODE.               *

 *******************************************************************************

 BADSORT     EQU          *

             MVC           ..map..,TPSMSG   USE MESSAGE FROM CA IDMS/DC SORT

             .

             ...display map

             .

             ...return to CA IDMS/DC

             SPACE         2

             MSGMORE       DC        CL79'MORE ITEMS FOLLOW FOR SALESPERSON'

             MSGLAST       DC        CL79'NO MORE ITEMS FOR SALES PERSON'

             .

             .

             .

Exhibit 4.11: ASM Pseudo Conversational--Assembler
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 TPSEXPL3: PROC OPTIONS(MAIN) REORDER;

 /*      REMARKS.  THIS PL1 EXAMPLE ILLUSTRATES THE USE OF CA IDMS/DC SORT

         TO DISPLAY THE SALES DATA FOR A GIVEN SALES PERSON. THIS PROGRAM

         IS PSEUDO CONVERSATIONAL.

         CA IDMS/DC SORT REQUIRES COMPILE OPTION "MARGINS(2,72)".

 */

 /*REQUIRED FOR IDMS*/

 DCL MODE (IDMS_DC) DEBUG;

 DCL IDMS ENTRY OPTIONS(INTER,ASM);

 INCLUDE IDMS(SUBSCHEMA_CTRL);

 /*END OF IDMS REQUIREMENT*/

 DCL ADDR BUILTIN;

 DCL DISPLAY_COUNT                                     FIXED    BIN(31);

 DCL END_OF_DISPLAY                                             CHAR(1);

 DCL END_OF_SALES                                               CHAR(1);

 DCL 1 SALES_DATA,

     2 SALES_ITEM_NAME                                          CHAR(25),

     2 SALES_AMOUNT                                             PIC'S999999999V99',

     2 SALES_QTY                                                PIC'S999999999',

     2 SALES_DATE                                               CHAR(8);

 %INCLUDE SALESREC;

 .

 %INCLUDE TPSCOMMP;

 .

 .

         IF (...first time)

         THEN DO;

               ...set first time off;

               CALL GET_SORTED_SALES_DATA_0100;

         END;

         END_OF_DISPLAY = 'N';

         CALL DISPLAY_SALES_DATA_0200;

         IF (END-OF-DISPLAY = 'Y')

           THEN DO;

               END_SORT_9000;

               ...return to CA IDMS/DC;

           END;

         ELSE

               ...return to CA IDMS/DC with next task code

                  for this program;
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 /*****************************************************************************

 *          SORT SALES DATA FOR A GIVEN SALES PERSON BY ITEM AND DATE         *

 *          SOLD. NOTE: SINCE THE SALES RECORD IS VERY LARGE, THE SALES   *

 *          DATA NEEDED FOR THE SORT AND DISPLAY ARE MOVED TO A WORK          *

 *          RECORD FOR SORTING EFFICIENCY.                                    *

 ******************************************************************************

 GET_SORTED_SALES_DATA_0100: PROC;

 SETSORT PROGRAM

         FOR SALES_DATA LENGTH 53

         FIELD SALES_ITEM_NAME   25 ASCENDING

                SALES_DATE         8 DESCENDING.

 IF (TPSRETN = '0000') THEN CALL SORT_ERROR_9999;

 END_OF_SALES = 'N';

 DO UNTIL (END_OF_SALES = 'Y');

         CALL PUT_SORT_0150;

 END;

 END GET_SORTED_SALES_DATA_0100;

 PUT_SORT_0150: PROC;

 .

 .

 ...read sales record for the sales person;

    when all records have been read for sales person

    END_OF_SALES = 'Y';

 .

 .

 IF (END_OF_SALES = 'N')

 THEN DO;

         SALES_ITEM     = SALESREC_SALES_ITEM;

         SALES_AMOUNT   = SALESREC_SALES_AMOUNT;

         SALES_QTY      = SALESREC_SALES_QTY;

         SALES_DATE     = SALESREC_SALES_DATE;

         PUTSORT;

         IF (TPSRETN = '0000') THEN CALL SORT_ERROR_9999;

 END;

 END PUT_SORT_0150;;

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

 *          DISPLAY UP TO 20 OF THE NEXT ITEMS SOLD BY THE SALES PERSON.      *

 ******************************************************************************

 DISPLAY_SALES_DATA_0200: PROC;

 DO DISPLAY_COUNT = 1 TO 20 BY 1

         UNTIL (END_OF_DISPLAY = 'Y');

           CALL GET_SALES_ITEM_0220;
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 END;

 IF (END-OF-DISPLAY = 'Y')

 THEN

         ...message in map = 'NO MORE ITEMS FOR SALES PERSON';

 ELSE

         ...message in map = 'MORE ITEMS FOLLOW FOR SALES PERSON';

 .

 ...display map

 .

 END DISPLAY_SALES_DATA_0200;

        GET_SALES_ITEM_0220: PROC;

 /*

 **      CA IDMS/DC SORT keeps its currency within the sorted file between

 **      pseudo converses, therefore, no repositioning is required.

 */

 GETSORT NEXT INTO SALES_DATA;

 IF (TPSRETN = '0000')

   THEN DO;

         ...map = SALES_ITEM_NAME;

         ...map = SALES_AMOUNT;

         ...map = SALES_QTY;

         ...map = SALES_DATE;

   END;

 ELSE

         IF (TPSRETN = '7020')

         THEN

               END_OF_DISPLAY = 'Y';

         ELSE

               CALL SORT_ERROR_9999;

  END GET_SALES_ITEM_0220;

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

 *          END CURRENT SESSION OF CA IDMS/DC SORT.                           *

 ******************************************************************************

  END_SORT_9000: PROC;

 ENDSORT;

 IF (TPSRETN = '0000') THEN CALL SORT_ERROR_9999;

  END END_SORT_9000;

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

 *          AN UNANTICIPATED RETURN CODE WAS RETURNED BY CA IDMS/DC SORT      *

 *          IN THE TPSRETN FIELD. TPSMSG CONTAINS A 79 CHARACTER MESSAGE  *

 *          FROM CA IDMS/DC SORT DESCRIBING THE BAD RETURN CODE.              *

 ******************************************************************************
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  SORT_ERROR_9999: PROC;

 ...message line in map = TPSMSG;

 .

 ...display map

 .

 ...return to CA IDMS/DC

  END SORT_ERROR_9999;

  END TPSEXPL3;

Exhibit 4.12: PLI Pseudo Conversational--PLI

 !       ************************************************************************

 !       *     THIS ADS EXAMPLE ILLUSTRATES THE USE OF CA IDMS/DC SORT TO       *

 !       *     DISPLAY THE SALES DATA FOR A GIVEN SALES PERSON.     THE ENTIRE  *

 !       *     SORTED DETAILS CANNOT BE DISPLAYED ON A SINGLE SCREEN.     HENCE,*

 !       *     THE DETAILS ARE KEPT IN SORTED ORDER ACROSS MAP DISPLAYS.        *

 !       ************************************************************************

 IF      ...first time

         DO.

               ...set first time off

               CALL GET-SORTED-SALES-DATA.

         END.

 MOVE 'N' TO END-OF-DISPLAY.

 WHILE (DISPLAY-COUNT < 21) AND

          (END-OF_DISPLAY NE 'Y')

 REPEAT.

 !       ************************************************************************

 !       *     CA IDMS/DC SORT KEEPS ITS CURRENCY WITHIN THE SORTED FILE        *

 !       *     BETWEEN PSEUDO CONVERSES; THEREFORE, NO REPOSITIONING IS         *

 !       *     REQUIRED.                                                    *

 !       ************************************************************************

         GETSORT NEXT.

         IF TPSRETN EQUAL ZERO

           DO.

               MOVE SALES-ITEM-NAME TO MAP-SALES-ITEM NAME   (DISPLAY-COUNT).

               MOVE SALES-AMOUNT    TO MAP-SALES-AMOUNT      (DISPLAY-COUNT).

               MOVE SALES-QTY       TO MAP-SALES-QTY         (DISPLAY-COUNT).

               MOVE SALES-DATE      TO MAP-SALES-DATE        (DISPLAY-COUNT).

               ADD 1 TO DISPLAY-COUNT

           END.

         ELSE

           IF TPSRETN EQUAL '7020'

               MOVE 'Y'   TO   END-OF-DISPLAY.

           ELSE

               CALL SORT-ERROR.

 END.
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 IF END-OF-DISPLAY = 'Y'

         DO.

               ENDSORT.

               IF TPSRETN NOT EQUAL ZERO

                 DO.

                      CALL SORT-ERROR.

                 END.

               DISPLAY MESSAGE TEXT 'NO MORE ITEMS FOR SALES PERSON'.

         END.

 ELSE

         DISPLAY CONTINUE

               MESSAGE TEXT 'MORE ITEMS FOLLOW FOR SALES PERSON'.

 !       ************************************************************************

 !       *GET-SORTED-SALES-DATA                                                 *

 !       *                                                                      *

 !       *     SORT SALES DATA FOR A GIVEN SALES PERSON BY ITEM AND DATE SOLD.  *

 !       *     NOTE: SINCE THE SALES RECORD IS VERY LARGE, THE SALES DATA       *

 !       *     NEEDED FOR THE SORT AND DISPLAY ARE MOVED TO A WORK RECORD       *

 !       *     FOR SORTING EFFICIENCY.                                          *

 !       ************************************************************************

 DEFINE SUBROUTINE GET-SORTED-SALES-DATA.

 SETSORT PROGRAM IDMS FOR SALES-DATA

         FIELD SALES-ITEM-NAME   ASCENDING

                SALES-DATE        DESCENDING.

 IF TPSRETN NOT EQUAL ZERO

         CALL SORT-ERROR.

 MOVE 'N' TO END-OF-SALES

 WHILE END-OF-SALES NOT EQUAL 'Y'

 REPEAT.

   .

   .

   ...obtain a sales record for the sales person, when all records

   have been processed for this sales person, move 'Y' to

   END-OF-SALES.

   .

   .

   IF END-OF SALES = 'N'

         DO.

               MOVE SALESREC-SALES-ITEM     TO SALES-ITEM.

               MOVE SALESREC-SALES-AMOUNT   TO SALES-AMOUNT.

               MOVE SALESREC-SALES-QTY      TO SALES-QTY.

               MOVE SALESREC-SALES-DATE     TO SALES-DATE.

               PUTSORT.

               IF TPSRETN NOT EQUAL ZERO

                      CALL SORT-ERROR.

         END.

 END.

 GOBACK.
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 !       ************************************************************************

 !       *SORT-ERROR                                                            *

 !       *                                                                      *

 !       *     AN UNANTICIPATED RETURN CODE WAS RETURNED BY CA IDMS/DC SORT     *

 !       *     IN THE TPSRETN FIELD. TPMSG CONTAINS A 79 CHARACTER MESSAGE  *

 !       *     FROM CA IDMS/DC SORT DESCRIBING THE BAD RETURN CODE.             *

 !       ************************************************************************

 DEFINE SUBROUTINE SORT-ERROR.

 DISPLAY MESSAGE TEXT TPMSG.

 !       RETURN TO TOP.

 GOBACK.

Exhibit 4.13: ADS Pseudo Conversational--ADS

 IDENTIFICATION DIVISION.

 PROGRAM-ID.   TPSEXPL4

 REMARKS.   THIS COBOL EXAMPLE IS THE SAME AS EXAMPLE 3, EXCEPT A "USER"

 SORT HAS BEEN SPECIFIED INSTEAD OF A "PROGRAM" SORT. THE PROGRAM

 IS PSEUDO CONVERSATIONAL AND CAN SORT ANY OR ALL OF THE SALES DATA

 FIELDS IN EITHER ASCENDING OR DESCENDING ORDER AT THE USERS

 DISCRETION AT EXECUTION TIME.

 ENVIRONMENT DIVISION.

 DATA DIVISION.

 WORKING-STORAGE SECTION.

 77      DISPLAY-COUNT                                 PIC S9(9) COMP.

 77      END-OF-DISPLAY                                PIC X.

 77      END-OF-SALES                                  PIC X.

 01      SALES-DATA.

 05      SALES-ITEM-NAME                               PIC X(25).

 05      SALES-AMOUNT       PIC S9(9)V99 COMP-3.

 05      SALES-QTY                                     PIC S9(9)    COMP-3.

 05      SALES-DATE         PIC X(08).

 COPY SALESREC

 .

 COPY TPSCOMMC

 .

 .

 PROCEDURE DIVISION.

 IF ...first time

 THEN

         ...set first time off

         PERFORM 0100-GET-SORTED-SALES-DATA.
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 MOVE 'N' TO END-OF-DISPLAY.

 PERFORM DISPLAY-SALES-DATA.

 IF END-OF-DISPLAY - 'Y'

 THEN

         PERFORM 9000-END-SORT

         ...return to CA IDMS/DC

 ELSE

         ...return to CA IDMS/DC with next task code

            for this program.

 ******************************************************************************

 *          SORT ORDER WILL BE CONTROLLED BY THE USER.     THE USER CAN       *

 *          SELECT ANY OR ALL OF THE FIELDS IN THE SALES-DATA-WORK            *

 *          RECORD AS A SORT KEY. EACH SELECTED SORT KEY CAN BE ORDERED   *

 *          EITHER IN ASCENDING OR DESCENDING SEQUENCE.                       *

 ******************************************************************************

 0100-GET-SORTED-SALES-DATA    SECTION.

 SETSORT USER

         FOR SALES-DATA   LENGTH 44

         FIELD SALES-ITEM-NAME   25

                SALES-AMOUNT       6

                SALES-QTY          5

                SALES-DATE         8

 IF TPSRETN NOT - '0000' PERFORM 9999-SORT-ERROR.

 MOVE 'N' END-OF-SALES.

 PERFORM  0150-PUT-SORT UNTIL END-OS-SALES = 'Y'.

 SECTION-EXIT.

 EXIT.

 0150-PUT-SORT    SECTION.

 .

 ...read a sales record for the sales person,

    when all records have been read for sales person

    move 'y' to END-OF-SALES

 .

 IF END-OF-SALES = 'N'

 THEN

         MOVE SALESREC-SALES-ITEM                      TO SALES-ITEM

         MOVE SALESREC-SALES-AMOUNT                    TO SALES-AMOUNT

         MOVE SALES-REC-SALES-QTY                      TO SALES-QTY

         MOVE SALESREC-SALES-DATE                      TO SALES-DATE

         PUTSORT.

         IF TPSRETN NOT = '0000' PERFORM 9999-SORT-ERROR.
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 SECTION-EXIT.

 EXIT.

 ******************************************************************************

 *          DISPLAY UP TO 20 OF THE NEXT ITEMS SOLD BY SALES PERSON           *

 ******************************************************************************

 0200-DISPLAY-SALES-DATA    SECTION.

 PERFORM 0220-GET-SALES-ITEM

         VARYING DISPLAY-COUNT

         FROM 1 BY 1 UNTIL  (DISPLAY-COUNT  >  20)

                          OR   (END-OF-DISPLAY = 'Y')

 IF END-OF-DISPLAY = 'Y'

 THEN

         MOVE 'NO MORE ITEMS FOR SALES PERSON'

               TO ...message in map.

 ELSE

         MOVE 'MORE ITEMS FOLLOW FOR SALES PERSON'

               TO ...message in map.

 .

 ...display map

 .

 SECTION-EXIT.

 EXIT.

  0220-GET-SALES-ITEM    SECTION.

 **      CA IDMS/DC SORT KEEPS ITS CURRENCY WITHIN THE SORTED FILE BETWEEN

 **      PSEUDO CONVERSES. THEREFORE, NO REPOSITIONING IS REQUIRED.

 GETSORT NEXT.

 IF TPSRETN = '0000'

 THEN

         MOVE SALES-ITEM-NAME                          TO ...map

         MOVE SALES-AMOUNT                             TO ...map

         MOVE SALES-QTY                                TO ...map

         MOVE SALES-DATE                               TO ...map

 ELSE

         IF TPSRETN = '7020'

         THEN

               MOVE 'Y' TO END-OF-DISPLAY

         ELSE

               PERFORM 9999-SORT-ERROR.

  SECTION-EXIT.

 EXIT.

 ******************************************************************************

 *          END CURRENT SESSION OF CA IDMS/DC SORT.                           *

 ******************************************************************************
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  9000-END-SORT    SECTION.

 ENDSORT.

 IF TPSRETN NOT = '0000' THEN PERFORM 9999-SORT-ERROR.

  SECTION-EXIT.

 EXIT.

 ******************************************************************************

 *          AN UNANTICIPATED RETURN CODE WAS RETURNED BY CA IDMS/DC SORT IN   *

 *          THE TPSRETN FIELD. TPSMSG CONTAINS A 79 CHARACTER MESSAGE FROM*

 *          CA IDMS/DC SORT DESCRIBING THE BAD RETURN CODE.                   *

 ******************************************************************************

  9999-SORT-ERROR    SECTION.

 MOVE TPSMSG TO ...message line in map

 .

 ...display map

 .

 ...return to CA IDMS/DC

  SECTION-EXIT.

 EXIT.

Exhibit 4.14: COB Pseudo Conversational, USER Option--COBOL

                TITLE 'TPSEXPL4 ── USER SORT ── PSEUDO CONVERSATIONAL'

 ********************************************************************************

 *          THIS ASSEMBLER EXAMPLE IS THE SAME AS EXAMPLE 3, EXCEPT A "USER"    *

 *          SORT HAS BEEN SPECIFIED INSTEAD OF A "PROGRAM" SORT. THE PROGRAM    *

 *          IS PSEUDO CONVERSATIONAL AND CAN SORT ANY OR ALL OF THE SALES       *

 *          DATA FIELDS IN EITHER ASCENDING OR DESCENDING ORDER AT THE          *

 *          USER'S DISCRETION AT EXECUTION TIME.                                *

 ********************************************************************************

 name...       DSECT

 SLDATA        DS     OXL44                            EXTRACTED DATA FROM SALES RECORD

 SLITEM        DS     CL25                             NAME OF ITEM SOLD

 SLAMT                DS    PL6                        AMOUNT ITEM SOLD FOR

 SLAMT                DS    PL5                        NUMBER OF ITEMS SOLD

 SLDATE        DS     CL8                              DATE ITEM WAS SOLD

         .

 ENDSALE       DS     C                                END OF SALES INDICATOR

 ENDDSPLY      DS     C                                END OF DISPLAY INDICATOR

         .

         COPY         SALESREC                         SALES RECORD

         .

         COPY         TPSCOMMA                         CA IDMS/DC SORT COMMUNICATIONS BLOCK

         .
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 R3            EQU    3                                BAL - SUBROUTINE LINKAGE

 R4            EQU    4                                BCT - LOOP COUNTER

         .

 TPSEXPL4      CSECT

         .

         .

         CLI   ...first time                           IS THIS FIRST TIME ?

         BNE   MAIN0100     NO, SKIP EXTRACT AND SORT THEN

         MVI   ...first time                           TURN FIRST TIME INDICATOR OFF

         BAL   R3,SORTSALE                             EXTRACT AND SORT SALES DATA

         SPACE

 MAIN0100      EQU    *

         MVI   ENDDSPLY,C'N'

         BAL   R3,DISPLAY                              DISPLAY SALES DATA

         SPACE

         CLI   ENDDSPLY,C'Y'                           HAVE ALL SALES BEEN DISPLAYED ?

         BE    NOMORE       YES, END SORT PSEUDO CONVERSE

         ...return to CA IDMS/DC with next code for this program

         SPACE

 NOMORE        EQU    *

         BAL   R3,TERMSORT                             RELEASE SORT

         ...return to CA IDMS/DC

         SPACE        2

 ******************************************************************************

 *          SORT ORDER WILL BE CONTROLLED BY THE USER.     THE USER CAN SELECT*

 *          ANY OR ALL OF THE FIELDS IN THE SLDATA WORK RECORD AS A SORT KEY. *

 *          EACH SELECTED SORT KEY CAN BE ORDERED EITHER IN ASCENDING OR      *

 *          DESCENDING SEQUENCE.                                          *

 ******************************************************************************

 SORTSALE      EQU    *

         SETSORT USER

               FOR SLDATA LENGTH 44

               FIELD SLITEM  25

                       SLAMT    6

                       SLQTY    5

                       SLDATE   8.

         CLC   TPSRETN,=CL4'0000'                      SUCCESSFUL SETSORT ?

         BNE   BADSORT      NO, REPORT ERROR AND ABORT

         MVI   ENDSALE,C'N'                            INITIALIZE FOR LOOP

         SPACE

 PUTLOOP       EQU    *

         .

         ...read a sales record, set ENDSALE to 'Y' at end

         .

         CLI   ENDSALE, 'Y'                            ANY MORE SALES PERSONS ?

         BER   R3           NO, RETURN

         MVC   SLITEM,...                              SAVE NAME OF ITEM SOLD

         ZAP   SLAMT,...                               SAVE AMOUNT OF SALE

         ZAP   SLQTY,...                               SAVE QUANTITY SOLD

         MVC   SLDATE,...                              SAVE DATE ITEM SOLD

         PUTSORT.

         CLC   TPSRETN,=CL4'0000'                      SALES DATA ACCEPTED BY SORT ?
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         BE    PUTLOOP      YES, CONTINUE EXTRACT

         B     BADSORT      NO, REPORT ERROR AND ABORT

         SPACE 2

 ******************************************************************************

 *          DISPLAY UP TO 20 OF THE NEXT ITEMS SOLD BY THE SALES PERSON.      *

 *          NOTE: CA IDMS/DC SORT KEEPS ITS CURRENCY WITHIN THE SORTED FILE   *

 *          BETWEEN PSEUDO CONVERSES.     THEREFORE, NO REPOSITIONING IS      *

 *          REQUIRED.                                                     *

 ******************************************************************************

 DISPLAY       EQU    *

         LA    R4,20        NUMBER OF ITEMS PER SCREEN

         SPACE

 GETLOOP       EQU    *

         GETSORT NEXT.

         CLC   TPSRETN,=CL4'7020'                      END OF SORTED DATA ?

         BE    LAST                                    YES, INDICATE NO MORE ITEMS

         CLC   TPSRETN,=CL4'0000'                      SORTED SALES DATA RETRIEVED ?

         BNE   BADSORT      NO, REPORT ERROR AND ABORT

         MVC   ..map..,SLITEM                          NAME OF ITEM SOLD

         UNPK         ..map..,SLAMT                    AMOUNT ITEM SOLD FOR

         UNPK         ..map..,SLQTY                    NUMBER OF ITEMS SOLD

         MVC   ..map..,SLDATE                          DATE ITEM SOLD

         BCT   R4,GETLOOP

         MVC   ..message in map..,MSGMORE

         SPACE

 DSPLYMAP       EQU                              *

         .

         ..display map

         .

         BR           R3

         SPACE

 LAST          EQU          *

         MVI          ENDDSPLY,C'Y'                    INDICATE LAST SCREEN OF DISPLAY

         MVC          ..message in map..,MSGLAST

         B            DSPLYMAP

         SPACE        2

 ******************************************************************************

 *          END CURRENT SESSION OF CA IDMS/DC SORT.                           *

 ******************************************************************************

 TERMSORT      EQU          *

         ENDSORT.

         CLC          TPSRETN,=CL4'0000'               SESSION ENDED OK ?

         BER          R3    YES

         B            BADSORT                          NO

         SPACE        2

 ******************************************************************************

 *          AN UNANTICIPATED RETURN CODE WAS RETURNED BY CA IDMS/DC SORT      *

 *          IN THE TPSRETN FIELD. TPSMSG FIELD CONTAINS A 79 CHARACTER    *

 *          MESSAGE FROM CA IDMS/DC SORT DESCRIBING THE BAD RETURN CODE.      *

 ******************************************************************************

 BADSORT       EQU          *

         MVC          ..map..,TPSMSG                   USE MESSAGE FROM CA IDMS/DC SORT

         .

 663



 Programming

         ...display map

         .

         ...return to CA IDMS/DC

         SPACE        2

 MSGMORE       DC           CL79'MORE ITEMS FOLLOW FOR SALES PERSON'

 MSGLAST       DC           CL79'NO MORE ITEMS FOR SALES PERSON'

         .

         .

         .

Exhibit 4.15: ASM Pseudo Conversational, USER Option--Assembler

 TPSEXPL4: PROC OPTIONS(MAIN) REORDER;

 /*      REMARKS.  THIS PLI EXAMPLE IS THE SAME AS EXAMPLE 3, EXCEPT A

         "USER" SORT HAS BEEN SPECIFIED INSTEAD OF A "PROGRAM" SORT.

         THE PROGRAM IS PSEUDO CONVERSATIONAL AND CAN SORT ANY OR

         ALL OF THE SALES DATA FIELDS IN EITHER ASCENDING OR

         DESCENDING ORDER AT THE USERS DISCRETION AT EXECUTION TIME.

   CA IDMS/DC SORT REQUIRES COMPILE OPTION "MARGINS(2,72)".

 */

 /*REQUIRED FOR IDMS*/

 DCL MODE (IDMS_DC) DEBUG;

 DCL IDMS ENTRY OPTIONS(INTER,ASM);

 INCLUDE IDMS(SUBSCHEMA_CTRL);

 /*END OF IDMS REQUIREMENT*/

 DCL ADDR BUILTIN;

 DCL DISPLAY_COUNT                                     FIXED  BIN(31);

 DCL END_OF_DISPLAY                                           CHAR(1);

 DCL END_OF_SALES                                             CHAR(1);

 DCL     1 SALES_DATA,

 2 SALES_ITEM_NAME                 CHAR(25),

 2 SALES_AMOUNT                    PIC'S999999999V99'.

 2 SALES_QTY                       PIC'S999999999',

 2 SALES_DATE                      CHAR(8);

 %INCLUDE SALESREC;

 .

 %INCLUDE TPSCOMMP;

 .

 .

         IF (..first time)
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               THEN DO:

                 ...set first time off;

                 CALL GET_SORTED_SALES_DATA_0100

               END;

         END_OF_DISPLAY = 'N';

         CALL DISPLAY_SALES_DATA_0200;

         IF (END_OF_DISPLAY = 'Y')

               THEN DO;

                 ...return to CA IDMS/DC;

               END;

         ELSE

                 ...return to CA IDMS/DC with next task code

                      for this program;

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

 *          SORT ORDER WILL BE CONTROLLED BY THE USER.     THE USER CAN SELECT*

 *          ANY OR ALL OF THE FIELDS IN THE SALES-DATA WORK RECORD AS A       *

 *          SORT KEY. EACH SELECTED SORT KEY CAN BE ORDERED EITHER IN     *

 *          ASCENDING OR DESCENDING SEQUENCE.                                 *

 ******************************************************************************

 GET_SORTED_SALES_DATA_0100: PROC;

 SETSORT USER

         FOR SALES_DATA     LENGTH 53

         FIELDS  SALES_ITEM_NAME   25

                  SALES_AMOUNT      11

                  SALES_QTY          9

                  SALES_DATE         8;

 IF (TPSRETN = '0000) CALL SORT_ERROR_9999;

 END_OF_SALES = 'N';

 DO UNTIL (END_OF_SALES = 'Y');

         CALL PUT_SORT_0150;

 END;

 END GET_SORTED_SALES_0100;

 PUT_SORT_0150: PROC;

 .

 .

 ...read a sales record for the sales person;

    when all records have been read for sales person

    END_OF_SALES = 'Y';

 .

 .

 IF (END_OF_SALES = 'N')

         THEN DO;

           SALES_ITEM = SALESREC_SALES_ITEM;

           SALES_AMOUNT = SALESREC_SALES_AMOUNT;
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           SALES_QTY = SALESREC_SALES_QTY;

           SALES_DATE = SALESREC_SALES_DATE;

           PUTSORT;

           IF (TPSRETN = '0000') THEN CALL SORT_ERROR_9999;

         END;

 END PUT_SORT_0150;

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

 *          DISPLAY UP TO 20 OF THE NEXT ITEMS SOLD BY THE SALES PERSON.      *

 ******************************************************************************

  DISPLAY_SALES_DATA_0200: PROC;

 DO DISPLAY_COUNT = 1 TO 20 BY 1

         UNTIL (END_OF_DISPLAY - 'Y');

          CALL GET_SALES_ITEM_0220;

 END;

 IF (END_OF_DISPLAY = 'Y')

         THEN

           ...message in map = 'NO MORE ITEMS FOR SALES PERSON';

 ELSE

           ...message in map = 'MORE ITEMS FOLLOW FOR SALES PERSON';

 .

 .

 ...display map

 .

 .

  END DISPLAY_SALES_DATA_0200;

  GET_SALES_ITEM_0220: PROC;

 /*

 **      CA IDMS/DC SORT keeps its currency within the sorted file between

 **      pseudo converses, therefore, no repositioning is required.

 */

 GETSORT NEXT INTO SALES_DATA;

 IF (TPSRETN = '0000')

         THEN DO;

           ...map = SALES_ITEM_NAME;

           ...map = SALES_AMOUNT;

           ...map = SALES_QTY;

           ...map = SALES_DATE;

         END;

 ELSE

           IF (TPSRETN = '7020')

           THEN

               END_OF_DISPLAY = 'Y';

           ELSE

               CALL SORT_ERROR_9999;

  END GET_SALES_ITEM_0220;
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 /*****************************************************************************

 *          END CURRENT SESSION OF CA IDMS/DC SORT.                           *

 ******************************************************************************

  END_SORT_9000: PROC;

 ENDSORT;

 IF (TPSRETN = '0000') THEN CALL SORT_ERROR_9999;

  END END_SORT_9000;

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

 *          AN UNANTICIPATED RETURN CODE WAS RETURNED BY CA IDMS/DC SORT      *

 *          IN THE TPSRETN FIELD. TPSMSG CONTAINS A 79 CHARACTER MESSAGE  *

 *          FROM CA IDMS/DC SORT DESCRIBING THE BAD RETURN CODE.              *

 ******************************************************************************

  SORT_ERROR_9999: PROC;

 ...message line in map = TPSMSG;

 .

 ...display map;

 .

 ...return to CA IDMS/DC;

  END SORT_ERROR_9999;

  END TPSEXPL4;

Exhibit 4.16: PLI Pseudo Conversational, USER Option--PLI

 !       **************************************************************************

 !       *     THIS ADS EXAMPLE IS THE SAME AS EXAMPLE 3, EXCEPT A "USER" SORT    *

 !       *     HAS BEEN SPECIFIED INSTEAD OF A "PROGRAM" SORT.     THE DIALOGUE IS*

 !       *     PSEUDO CONVERSATIONAL AND CAN SORT ANY OR ALL OF THE SALES DATA    *

 !       *     FIELDS IN EITHER ASCENDING OR DESCENDING ORDER AT THE USER'S       *

 !       *     DISCRETION AT EXECUTION TIME.                                      *

 !       **************************************************************************

 IF      ...first time

         DO.

               ...set first time off

               CALL GET-SORTED-SALES-DATA.

         END.

 MOVE 'N' TO END-OF-DISPLAY.

 WHILE (DISPLAY-COUNT < 21) AND

          (END-OF-DISPLAY NE 'Y')
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 REPEAT.

 !       ************************************************************************

 !       *     CA IDMS/DC SORT KEEPS ITS CURRENCY WITHIN THE SORTED FILE        *

 !       *     BETWEEN PSEUDO CONVERSES; THEREFORE, NO REPOSITIONING IS         *

 !       *     REQUIRED.                                                    *

 !       ************************************************************************

 GETSORT NEXT.

 IF TPSRETN EQUAL ZERO

         DO.

               MOVE SALES-ITEM-NAME TO MAP-SALES-ITEM-NAME  (DISPLAY-COUNT).

               MOVE SALES-AMOUNT    TO MAP-SALES-AMOUNT     (DISPLAY-COUNT).

               MOVE SALES-QTY       TO MAP-SALES-QTY        (DISPLAY-COUNT).

               MOVE SALES-DATE      TO MAP-SALES-DATE       (DISPLAY-COUNT).

               ADD 1 TO DISPLAY-COUNT.

         END.

 ELSE

         IF TPSRETN EQUAL '7020'

               MOVE 'Y' TO END-OF-DISPLAY.

         ELSE

               CALL SORT-ERROR.

 END.

 IF END-OF-DISPLAY = 'Y'

         DO.

               ENDSORT.

               IF TPSRETN NE ZERO

                      DO.

                         CALL ERROR.

                      END.

               DISPLAY MESSAGE TEXT 'NO MORE ITEMS FOR SALES PERSON'.

         END.

 ELSE

         DISPLAY CONTINUE

               MESSAGE TEXT 'MORE ITEMS FOLLOW FOR SALES PERSON'.

 !       *************************************************************************

 !       *GET-SORTED-SALES-DATA                                                  *

 !       *                                                                       *

 !       *     SORT ORDER WILL BE CONTROLLED BY THE USER.     THE USER CAN SELECT*

 !       *     ANY OR ALL OF THE FIELDS IN THE SALES-DATA WORK RECORD AS A       *

 !       *     SORT KEY. EACH SELECTED SORT KEY CAN BE ORDERED EITHER IN     *

 !!      *     ASCENDING OR DESCENDING SEQUENCE.                                 *

 !       *************************************************************************

 DEFINE SUBROUTINE GET-SORTED-SALES-DATA.

 SETSORT USER IDMS FOR SALES-DATA

 IF TPSRETN NE ZERO

         CALL ERROR.

 MOVE 'N' TO END-OF-SALES

 WHILE END-OF-SALES NE 'Y'

 REPEAT.

   .
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   .

   .

   ...obtain a sales record for the sales person,

   when all records have been processed for this sales

   person, move 'y' to END-OF-SALES.

   .

   .

   IF END-OF-SALES - 'N'

         DO.

               MOVE SALESREC-SALES-ITEM     TO SALES-ITEM.

               MOVE SALESREC-SALES-AMOUNT   TO SALES-AMOUNT.

               MOVE SALESREC-SALES-QTY      TO SALES-QTY.

               MOVE SALESREC-SALES-DATE     TO SALES-DATE.

               PUTSORT.

               IF TPSRETN NE ZERO

                      CALL ERROR.

         END.

 END.

 GOBACK.

 !       ************************************************************************

 !       *SORT-ERROR                                                            *

 !       *                                                                      *

 !       *     AN UNANTICIPATED RETURN CODE WAS RETURNED BY CA IDMS/DC SORT     *

 !       *     IN THE TPSRETN FIELD. TPMSG CONTAINS A 79 CHARACTER MESSAGE  *

 !       *     FROM CA IDMS/DC SORT DESCRIBING THE BAD RETURN CODE.             *

 !       ************************************************************************

 DEFINE SUBROUTINE ERROR.

 DISPLAY MESSAGE TEXT TPSMSG.

 !       RETURN TO TOP.

 GOBACK.

Exhibit 4.17: ADS Pseudo Conversational, USER Option--ADS

Selecting Sort Criteria on a User Screen
When you specify USER in the SETSORT statement, at processing time IDMS/DC Sort displays a screen for selecting
sort criteria. The screen shows the fields in the record specified in the SETSORT statement. You can make entries for 1 to
16 fields in the columns headed Sequence and Sort Order. To cancel the sort at any time, press PA2.

A sort selection screen is illustrated in Exhibit 4.17 SCR1.

Specifying Sequence and Sort Order
You can easily specify sequence and sort order by following these steps:

1. On the line containing the element that is to be the first sort key, in the sequence column enter 1.
2. On the same line, in the Sort Order column, you must enter either A for ascending or D for descending.
3. On the line of the element that is to be the second sort key, in the Sequence column enter 2 and in the Sort Order

column enter either A or D.
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4. Continue entering sequence and sort order for up to 16 elements. Do not skip any sequence numbers. Any element for
which you assign a sequence number must also be assigned a sort order.
If a record has more elements that can fit on one page, you can page backwards or forwards by using the PF keys
indicated at the bottom of the screen.

5. For elements that are not sort keys, leave the Sequence and Sort Order columns blank.
6. When you are finished specifying sequence and sort order, press PF3 to execute the sort.
7. If you correct an error, press ENTER to validate the corrections before you execute the sort again.

Sample Sort Selection Screen
A sample Sort Selection screen is shown in Exhibit 3.18 SCR1. Here are descriptions of the fields on the screen:

SORT KEY DESCRIPTION
-- Names of the fields or elements in the record.

SEQUENCE
-- Column in which you can enter a number from 01 to 16 to indicate the sequence in which the fields are to be
sorted.

SORT ORDER
-- Column in which you enter A for ascending or D for descending for each element given a sequence number.

PF Keys
-- List of PF key assignments.

 CA IDMS/DC SORT Rnn.nn ──  USER SORT KEY SPECIFICATION ── hh:mm:ss  mm/dd/yy

 Sort Key Description                 Sequence         Sort Order

 SORT-NAME

 SORT-LANGUAGE

    HELP: PF1-(Expand Error Message)

 CONTROL: ENTER-(Validate Screen) PA2-(Cancel Sort) PF3-(Execute Sort)

  PAGING: PF6-(Page First) PF7-(Page Prior) PF8-(Page Next)

Exhibit 4.18: SCR1--Sample Sort Selection Screen

Field Error
When an invalid value is entered in one of the columns on the Sort Selection Screen, a "field error" occurs. Such an error
is shown in Exhibit 4.19 SCR2, below. In the detail line for SORT-LANGUAGE, the user entered a sequence value outside
the range 1-16.

Generalized Error Message
-- A generalized error message appears in the message area, line 2 of the screen, indicating that one or more
field errors have been detected.

Specific Error Message, Short Form
-- At the same time, short forms of more specific error messages appear next to the items in error. When
necessary, these messages can be expanded to provide further information. The next example illustrates how to
expand a short form error message.
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 CA IDMS/DC SORT  Rnn.nn  ── USER SORT KEY SPECIFICATION ── hh:mm:ss mm/dd/yy

 TPU7066E-ONE OR MORE DETAIL FIELDS ARE IN ERROR

 Sort Key Description                 Sequence         Sort Order

 SORT-NAME                              01                  A

 SORT-LANGUAGE                          31 7057-BAD SEQ #   A

    HELP: PF1-(Expand Error Message)

 CONTROL: ENTER-(Validate Screen) PA2-(Cancel Sort) PF3-(Execute Sort)

  PAGING: PF6-(Page First) PF7-(Page Prior) PF8-(Page Next)

Exhibit 4.19: SCR2 Sort Selection Screen--Field Related Error

Expanding Short Form Field Error Messages
To expand a short form field error message and obtain more information, follow these steps:

1. Position the cursor on the detail line item that precedes the short form message to be expanded.
2. Press the PF1 key.
3. Look at the Message Area (line 2 of the screen). It now contains the long form of the message in the detail line,

including the message code (first eight characters).

If the long form of the message still does not provide enough information, use the message code to look up a detailed
explanation in Messages.

 CA IDMS/DC SORT  Rnn.nn  ── USER SORT KEY SPECIFICATION ── hh:mm:ss mm/dd/yy

 TPU7057E-SEQUENCE NUMBER MUST BE BETWEEN 1 AND 16

 Sort Key Description                 Sequence         Sort Order

 SORT-NAME                              01                  A

 SORT-LANGUAGE                          31 7057-BAD SEQ #   A

    HELP: PF1-(Expand Error Message)

 CONTROL: ENTER-(Validate Screen) PA2-(Cancel Sort) PF3-(Execute Sort)

  PAGING: PF6-(Page First) PF7-(Page Prior) PF8-(Page Next)

Exhibit 4.20: SCR3 Sort Selection Screen--Expanding Short Error Messages

Processing Errors
Processing errors can occur when the USER option is specified in the SETSORT statement. A screen illustrating a
processing error message is shown in Exhibit 4.21 SCR4.

Message code and text.
For a detailed explanation of the message, see Messages.
CA IDMS/DC SORT  Rnn.nn  ── USER SORT KEY SPECIFICATION ── hh:mm:ss mm/dd/yy

 TPU7061E-AN IMPROPER PFKEY WAS PRESSED

 Sort Key Description                 Sequence         Sort Order
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 FIELD_1                                01                  A

 FIELD_2

    HELP: PF1-(Expand Error Message)

 CONTROL: ENTER-(Validate Screen) PA2-(Cancel Sort) PF3-(Execute Sort)

  PAGING: PF6-(Page First) PF7-(Page Prior) PF8-(Page Next)

Exhibit 4.21: SRC4 Sort Selection Screen--Processing Error

Operations (IDMS/DC Sort)
This section describes operational procedures for IDMS/DC Sort. It begins with operational considerations, system flow,
and system limits. Next are the steps (including model JCL) necessary to use IDMS/DC Sort with COBOL, Assembler, or
PLI applications. Finally, this section discusses tuning IDMS/DC Sort for your environment.

ADS
To use the preprocessor with ADS, see "IDMS/DC Sort Parameter Statements."

 

 ******************************************************************************

 *       MODEL JCL FOR EXECUTION OF CA IDMS/DC SORT PREPROCESSORS FOR         *

 *       ASSEMBLER, COBOL, AND PLI PROGRAMS IN CA IDMS/DC                     *

 *       ENVIRONMENT.                                                         *

 *                                                                            *

 *       CHANGE PGM STATEMENT TO EXECUTE ONE OF THE FOLLOWING:                *

 *                                                                            *

 *                  TPSBCOBI  ──  COBOL, CA IDMS/DC                           *

 *                  TPSBASMI  ──  ASSEMBLER, CA IDMS/DC                       *

 *                  TPSBPLII  ──  PLI, CA IDMS/DC                             *

 *                  TPSBADSI  ──  ADS, CA IDMS/DC                             *

 *                                                                            *

 *        SYSCTL DD STATEMENT MAY, OPTIONALLY, BE USED FOR                    *

 *        CA IDMS DICTIONARY USAGE.                                           *

 ******************************************************************************

 

 //TPSBXXXX       EXEC             PGM=TPSBXXXX

 //STEPLIB        DD               DSN=your.tpsort.loadlib,DISP=SHR

 //               DD               DSN=your.idms.loadlib,DISP=SHR

 //SYSCTL         DD               DSN=your.idms.sysctl,DISP=SHR

 //AUDIT          DD               SYSOUT=a

 //INPUT          DD               DSN=your.source.code,DISP=SHR

 //OUTPUT         DD               DSN=your.expanded.code,DISP=SHR

 

Exhibit 5.2: Modelz/OS JCL for Execution of IDMS/DC Sort
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 ******************************************************************************

 *        Sample Z/OS link-edit control cards for inclusion of                 *

 *        CA IDMS/DC SORT with Assembler or COBOL programs.                   *

 ******************************************************************************

 

 INCLUDE        SYSLIB(CICS module)        * Include CICS command-level language

 INCLUDE        SYSLIB(your program)       * interface module.

 INCLUDE        SYSLIB(TPSET)              * Include CA IDMS modules as

 INCLUDE        SYSLIB(IDMS module)        * appropriate.

                .

                .

 ENTRY          DFHEI1                     * Include for CA IDMS/DC programs.

 

 NAME           your program(R)

   

Exhibit 5.3: Sample Z/OS Link Edit Control Statements Assembler or COBOL

 ******************************************************************************

 *        Sample Z/OS link-edit control cards for inclusion of                *

 *        CA IDMS/DC SORT with PLI programs.                                  *

 ******************************************************************************

 

 INCLUDE        SYSLIB(your program)        *

 INCLUDE        SYSLIB(TPSORT)              *

 INCLUDE        SYSLIB(TPSET)               * Enter these control statements

 INCLUDE        SSSYSLIB(IDMS)              * for CA IDMS.

 ENTRY          PLISTART                    *

 NAME           your program(R)             *

   

Exhibit 5.4: Sample Z/OS Link Edit Control Statements--PLI

 // OPTION PARTDUMP

 // UPSI   00000001

 *  **** PRIVATE CORE IMAGE LIBRARY WHERE TP/SORT INSTALLED

 // DLBL    DBMS,'your.loadlib'

 // EXTENT  ,volser

 *  FOR DOS/SP USE THE FOLLOWING:

 // LIBDEF  PHASE,SEARCH=(DBMS.sublibrary,IDMS.sublibrary)

 *  FOR Z/VSE USE THE FOLLOWING:

 // LIBDEF  CL,SEARCH=(DBMS,IDMS)

 *

 *  ************************ REPORT FILE *******************************

 *

 // ASSGN   SYS013,SYSLST

 *

 *  ******* SOURCE CODE INPUT TO PREPROCESSOR **************************

 *

 // ASSGN   SYS014,SYSRDR                         SYNTAX FILE

 *

 *  ******* PREPROCESSED SOURCE CODE FROM PREPROCESSOR *****************

 673



 Programming

 *  ******* USED AS INPUT BY NEXT JOB STEP             *****************

 *

 // DLBL    OUTPUT,'work.file.output',0,SD

 // EXTENT         SYS015,volser,,,00250,003

 // ASSGN          SYS015,DISK,VOL=volser,SHR

 *

 // EXEC    TPSBXXXX,SIZE=(TPSBXXXX,400K)

 PLACE LANGUAGE SOURCE CODE HERE

 /*

 /&

 SS EOJ

   

Exhibit 5.5: Model Z/VSE JCL for Execution of IDMS/DC Sort

 *************************************************************************

 *        Sample Z/VSE link-edit control cards for inclusion of            *

 *        CA IDMS/DC SORT with Assembler or COBOL programs.              *

 *************************************************************************

  PHASE your-program,*

  INCLUDE CICS-module                   * Include CICS command level

  INCLUDE your-program                  * language interface module.

  INCLUDE TPSETC

  INCLUDE DFHEAI

  INCLUDE DFHEAI0

  INCLUDE IDMS-module                   * Include CA IDMS modules as

  ENTRY   DFHEI1                        * as appropriate.

 

Exhibit 5.6: Sample Z/VSE Link Edit Control Statements Assembler or COBOL

 *************************************************************************

 *        Sample Z/VSE link-edit control cards for inclusion of            *

 *        CA IDMS/DC SORT with PL/I programs.                            *

 *************************************************************************

  PHASE your-program,*

  INCLUDE your-program

  INCLUDE TPSETI

  INCLUDE IDMS

  ENTRY PLISTART

   

Exhibit 5.7: Sample Z/VSE Link Edit Control Statements--PLI

 

 /* TPSBEXEC                                                          */

 /*                                                                   */

 /* KEY TO VARIABLES                                                  */

 /* ────────────────                                                  */

 /*                                                                   */

 /* ca.loadlib         The filename of the load library into which    */

 /*                    you downloaded CA IDMS Tools.                  */
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 /*                                                                   */

 /* idms.loadlib       The filename of the load library containing    */

 /*                    your IDMS SUBSCHEMA and DMCL modules.          */

 /*                                                                   */

 /* tpsprogn           Change to: TPSBASMI for IDMS/DC-Assembler      */

 /*                               TPSBCOBI for IDMS/DC-COBOL          */

 /*                               TPSBPLII for IDMS/DC-PLI            */

 /*  */

 TRACE OFF; SIGNAL ON ERROR

 /*                                                                   */

 CA_LOADLIB_FN       = 'ca.loadlib'

 IDMS_LOADLIB_FN     = 'idms.loadlib'

 INPUT_FN            = 'input-source-fn'

 INPUT_FT            = 'input-source-ft'

 INPUT_FM            = '*'

 OUTPUT_FN           = 'output-source-fn'

 OUTPUT_FT           = 'output-source-ft'

 OUTPUT_FM           = '*'

 /*                                                                   */

 /*  LINK AND ACCESS MINIDISKS CONTAINING REQUIRED LIBRARIES          */

 /*                                                                   */

  'CP SPOOL PRINTER NOCONT CLOSE'

  'CP SPOOL PRINTER TO * NOHOLD CONT FORM OFF DIST OFF'

  'GLOBAL  LOADLIB ' CA_LOADLIB_FN IDMS_LOADLIB_FN

  'FILEDEF AUDIT   PRINTER'

  'FILEDEF INPUT   DISK ' INPUT_FN INPUT_FT INPUT_FM

  'FILEDEF OUTPUT  DISK ' OUTPUT_FN OUTPUT_FT OUTPUT_FM

  SIGNAL OFF ERROR

  SAY 'STARTING CA IDMS/DC SORT PREPROCESSOR'

  'EXECOS OSRUN tpsprogn'

  TPSBXEC_RC = RC

  'CP SPOOL PRINTER NOCONT'

  'CP CLOSE PRINTER NAME TPSBEXEC LISTING'

  'CP SPOOL PRINTER OFF'

  SAY 'TPSBEXEC FINISHED WITH A RETURN CODE OF' TPSBXEC_RC

  'GLOBAL LOADLIB'

  'FILEDEF * CLEAR'

  EXIT TPSBXEC_RC

 /*                                                                   */

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

 ERROR:

 /*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ */

  ERROR_RC = RC

  TRACE OFF; SIGNAL OFF ERROR

  SAY 'NON-ZERO RETURN CODE ENCOUNTERED IN EXEC AT LINE' SIGL

 'CP SPOOL PRINTER NOCONT'

 'CP CLOSE PRINTER NAME TPSBEXEC LISTING'

 'CP SPOOL PRINTER OFF'

  'GLOBAL LOADLIB'

  'FILEDEF * CLEAR'

  EXIT ERROR_RC

 /*                                                                   */
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Exhibit 5.8: Z/VM EXEC for IDMS/DC Sort Execution ── Asm, COBOL, PLI

IDMS/DC Sort Parameters
This topic provides information on the IDMS/DC Sort parameters with an overview of the parameter statements that can
be entered into your application program.

IDMS/DC Sort Parameter Statements

Five parameter statements can be entered in the application programs:

• SETSORT
• PUTSORT
• GETSORT
• ENDSORT
• SETLIMIT

Sample application programs including these statements are shown in Examples.

IDMS/DC Sort has a work-saving preprocessor that generates programming statements appropriate for your sorting
requirements. The following list explains the parameter statements that you must include in your program.

Parameter Options
Within the parameter statements, IDMS/DC Sort provides various options for tailoring your sort session to meet
your needs. These options allow you to select a record and define sort criteria. Your choice of options that are
entered in the parameter statements depends on the programming language, the operating environment, and the
type of sort you want to be generated. In an IDMS environment, you can direct IDMS/DC Sort to extract some of
the control information from the dictionary.

SETSORT Statement
The SETSORT statement initiates an IDMS/DC Sort session. From this statement, values are initialized in the
IDMS/DC Sort control blocks. These values are in effect until an ENDSORT statement is issued for the session.
In the SETSORT statement, you can specify the record name and sort criteria, or you can indicate that the user is
to define criteria at execution time. The SETSORT statement can also indicate that some of the values are to be
extracted from a dictionary.

PUTSORT Statement
The PUTSORT statement takes a record that is defined in the SETSORT statement for the session and transfers
it to IDMS/DC Sort processing.

GETSORT Statement
The GETSORT statement retrieves a record that is defined in the SETSORT statement for the session. You can
specify one of four different sequences for retrieval: NEXT, PRIOR, FIRST, or LAST.

ENDSORT Statement
The ENDSORT parameter statement is used to terminate an IDMS/DC Sort session and release the IDMS/DC
Sort resources.

SETLIMIT Statement
The SETLIMIT statement is used to override runtime storage limits and functional page organization. The use of
SETLIMIT is enabled or disabled through the TPSPARM tuning macro that is described in Operations.

record-name Parameter: IDMS/DC Sort
The record-name is the name of the record which IDMS/DC Sort is to place each sorted record when it is retrieved.
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If record-name is not specified, the record that is named in the SETSORT statement is used. The 'INTO<record-name>'
clause must be specified whenever the GETSORT command is separated from the SETSORT command by a pseudo-
converse.

NOTE
In ADS, a pseudo-converse occurs whenever a DISPLAY command that has no continue option is encountered.

IDMS/DC Sort System Flow
IDMS/DC Sort provides preprocessors for use with COBOL, Assembler, PLI, and ADS. The preprocessors use SETSORT,
PUTSORT, GETSORT, ENDSORT, and SETLIMIT statements to generate required programming logic for IDMS/DC Sort.

A diagram of system flow is shown in Exhibit 5.1. The application program, including IDMS/DC Sort parameter
statements, is fed into the IDMS/DC Sort precompiler. Then the program is compiled and linked.

At execution time, if the PROGRAM option was selected in the SETSORT statement, the program issues calls to IDMS/
DC Sort. Then the sorts are done by IDMS/DC Sort, using main and auxiliary sort-work areas as necessary. After the sorts
are completed, the results are displayed as directed by the application.

If the USER option was selected in the SETSORT statement, before the sorting is done IDMS/DC Sort presents the user
with a sequence selection screen, where the user can designate up to 16 sort keys and the sort order (ascending or
descending) for each key.
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Exhibit 5.1: IDMS/DC Sort System Flow

COBOL/Assembler/PLI
The steps required to use IDMS/DC Sort with COBOL, Assembler, or PLI programs are listed below.

1. Add to your program the statements necessary to accomplish these tasks:
a. Copy the appropriate IDMS/DC Sort control block.

COBOL: TPSCOMMC
Assembler: TPSCOMMA
PLI: TPSCOMMP

b. Initiate the sort and establish criteria (SETSORT).
Optionally, issue a SETLIMIT to alter the runtime environment.
• Pass records to IDMS/DC Sort (PUTSORT).
• Retrieve sorted records (GETSORT).
• Terminate a session (ENDSORT).

The details of using these four parameter statements are described in "IDMS/DC Sort Parameter Statements."
c. Check the return code (TPSRETN). Do not ignore a non-zero return code. After a GETSORT, the content of the

sorted record is unpredictable if the return code is non-zero.
d. Issue error messages when appropriate (TPSMSG).

2. Execute the preprocessor as shown in Exhibit 5.2 (z/OS), Exhibit 5.5 (Z/VSE), or Exhibit 5.8 (Z/VM).

NOTE
IDMS 16.0 supports z/OS V2R10 as well as z/OS 1.1 and above. However, we refer to z/OS in this
document.

3. Compile your program.
4. Link your program as shown in Exhibit 5.3 (z/OS, COBOL or Assembler), Exhibit 5.4 (z/OS, PLI), Exhibit 5.6 (Z/VSE,

COBOL or Assembler), or Exhibit 5.7 (Z/VSE, PLI).
5. Execute your program.
6. If USER was specified in the SETSORT statement, respond to the user screens.

Customizing IDMS/DC Sort
IDMS/DC Sort provides a customization macro that gives you the ability to:

• Specify the amount of main storage and auxiliary storage to be made available to IDMS/DC Sort.
• Indicate how space is to be allocated to buffers at runtime. The allocation of buffers also depends on the record length

in a particular sort.
• Indicate whether or not developers are allowed to alter MAIN, AUX, or MINRBUF at runtime. It does this by enabling or

disabling the SETLIMIT parameter.
• Indicate the IDMS/DC Sort ADS Preprocessor termination key.

These runtime options can be changed at anytime after initial product installation, either before or after SMP/E ACCEPT
processing. See the IDMS installation topics for details about processing customization macro changes under SMP/E.
Additional customization considerations and examples for IDMS/DC Sort are shown below.

Customization Considerations
At installation time, the MAIN and AUX parameters are each assigned a value of 10000 bytes, unless you changed the
default values during the SMP/E installation process. During each sort session in an application, IDMS/DC Sort acquires
the main and auxiliary storage as necessary, up to the value assigned. (A session is defined by the session number in a
SETSORT statement.) If you want to run the most efficient sorts possible, you may want to consider the following points:
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The most efficient sort is one in which

There are many small records in a buffer

• All of the buffers reside in main storage

To increase efficiency in a given sort session, use a work record that contains only the fields necessary for sorting. With
only those fields, the work record is as small as possible to meet the requirements.

In an ideal situation,

Main storage is slightly larger than the space needed for an average sort

• Auxiliary storage adds the extra space needed for large sorts

Increasing the proportion of auxiliary storage to main storage may affect response time.

Sample IDMS/DC Sort Customization
At execution time, IDMS/DC Sort allocates sort buffers in multiples of 2000 bytes. To determine the size of a sort buffer:

1. Multiply the MINRBUF value times the record size.
2. Round the result up to the next multiple of 2000 bytes.
3. Add 12 bytes for IDMS/DC Sort overhead.

Maximum: Sort buffer size can be no greater than 32K.

NOTE
IDMS/DC Sort will not split a buffer between main and auxiliary storage. Therefore it is necessary to make
efficient use of main and auxiliary storage.

The product of the MINRBUF value and the record length cannot exceed either the MAIN value or the AUX value,
whichever is larger, because there would not be enough space to store one sort buffer.

In the following four examples, The MAIN and AUX parameters are not changed. The default for each is 10000 bytes.

Example 1

 MINRBUF=20

 record-length=100

The sort buffer used by IDMS/DC Sort will be 2012 bytes:

 20 * 100 = 2000

 2000 is a multiple of 2000

 2000 + 12 = 2012

IDMS/DC Sort can store four sort buffers (80 records) in main storage and four sort buffers (80 records) in auxiliary
storage.

Example 2

 MINRBUF=20

 record-length=150

The sort buffer used by IDMS/DC Sort will be 4012 bytes:
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 20 * 150 = 3000

 The next multiple of 2000 is 4000

 4000 + 12 = 4012

IDMS/DC Sort can store two sort buffers (40 records) in main storage and two sort buffers (40 records) in auxiliary
storage.

Example 3

 MINRBUF=100  (default)

 record-length=31

The sort buffer used by IDMS/DC Sort will be 4012 bytes:

 31 * 100 = 3100

 next multiple of 2000 is 4000

 sort buffer is 4012

IDMS/DC Sort can store two sort buffers (200 records) in main storage and two sort buffers (200 records) in auxiliary
storage.

Example 4

 MINRBUF=100  (default)

 record-length=51

The sort buffer used by IDMS/DC Sort will be 6012 bytes:

 51 * 100 = 5100

 next multiple of 2000 is 6000

 sort buffer is 6012

IDMS/DC Sort can store one sort buffer (100 records) in main storage and one sort buffer (100 records) in auxiliary
storage.

Notation Conventions and Syntax Rules
The rest of this section explains in detail how to use the parameter statements. Be sure to review the following Exhibits.

• Exhibit 3.1 -- IDMS/DC Sort Parameter Summary
• Exhibit 3.2 -- IDMS/DC Sort Parameter Summary with the IDMS Extension
• Exhibit 3.3 -- Notation Conventions
• Exhibit 3.4 -- Parameter Syntax Rules

Exhibit 3.1: IDMS/DC Sort Parameter Summary
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Exhibit 3.2: IDMS/DC Sort Parameter Summary with IDMS Extension
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Exhibit 3.3: Notation Conventions

Example Function
SETSORT Keywords appear in UPPERCASE.
SESSION The minimum required portion of each keyword is

UNDERSCORED. You can omit the portion of a keyword that is
not underscored without altering the meaning.

record-name Variables appear in lowercase. You must substitute an appropriate
value for a variable.

[ field-length ] Brackets indicate optional clauses.
/PRIOR\ \FIRST/ Braces enclose two or more options. You must select one of them.

││ field-name-1  ││
││   .           ││
││   .           ││
││   .           ││
││ field-name-16 ││

A pair of double bars encloses two or more options. You must
select one or more of the options.

Exhibit 3.4: Parameter Syntax Rules

Item Rule
Use of Delimiters Use one or more blanks as a delimiter between keywords.

Use a period or semicolon to end each parameter statement.
Coding Conventions When inserting the IDMS/DC Sort parameters into your application

program, follow the coding conventions of the application program
language: PLI, Assembler, COBOL or ADS.

Parameter Statement Limits Parameter statements can be continued on more than one line.
However, you cannot exceed 50 lines of syntax for a single
statement.

ENDSORT Statement
The ENDSORT statement terminates a SETSORT sequence. Although optional, its use is recommended in order to free
up resources.

A sort session can be terminated at any time with an ENDSORT statement. It need not follow a PUTSORT and GETSORT
statement.

 

                                              /.\ 

        ENDS ORT [  SES SION session-number ] <;> 

      

SESSION Parameter in ENDSORT Statement

 SES SION         session-number 

SESSION is an optional parameter that identifies a sorting process for a single terminal user. The session-number can be
an integer from 0 to 9.

Default: 0
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The SESSION parameter in the ENDSORT statement must have the same value as the SESSION parameter in a
corresponding SETSORT statement.

GETSORT Statement
The GETSORT statement lets you define a retrieval location for the sorted record. Once you issue a GETSORT
statement, you cannot issue another PUTSORT statement for the same session until that session is ended with an
ENDSORT.

 

                                   / N EXT\                         /.\

GETSORT [ SES SIONsession-number ] <  P RIOR > [ [ INT O] record-name] <;>                                 

                                 │  F IRST │                                   

                                  \ L AST/ 

      

SESSION Parameters in GETSORT Statement

SESSION session-number is an optional parameter which identifies a sorting process for a single terminal user. The
session-number can be a number from 0 to 9.

Default: 0

The SESSION parameter in the GETSORT statement must have the same value as the SESSION parameter in the
corresponding SETSORT statement.

PUTSORT Statement

The PUTSORT statement transfers a record to IDMS/DC Sort.

/.\ PUTS ORT [  SES SION session-number] <;>

SESSION Parameter in PUTSORT Statement

SESSION session-number is an optional parameter that identifies a sorting process for a single terminal user. The
session-number can be a number from 0 to 9.

Default: 0

The session number in the PUTSORT statement must have the same value as the session number in a corresponding
SETSORT statement.

NEXT/PRIOR/FIRST/LAST Parameters

One of these parameters is required and indicates to IDMS/DC Sort how assorted record should be retrieved.

N EXT

returns next sequential record in the sort queue.

P RIOR

returns previous sequential record in the queue.

F IRST
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returns the first record in the sort queue.

L AST

returns the last record in the sort queue.

SETSORT Statement
A single SETSORT statement is required for each IDMS/DC Sort session. The SETSORT statement must be the first of
the four statements which are coded into the application program.

The SETSORT statement identifies the particular session and indicates to IDMS/DC Sort the requirements of this session.

Exhibit 3.5: SETSORT Syntax

Exhibit 3.6: SETSORT Syntax with IDMS Extension
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Exhibit 3.6: SETSORT Syntax with IDMS Extension

SESSION Parameter in SETSORT Statement

 SES SION session-number 

SESSION is an optional parameter that identifies a sorting process for a single terminal user. The session-number can be
a value from 0 to 9. This number allows you to differentiate concurrent sorting of various lists or of one list using different
sort keys.

Default: 0

Once the SESSION parameter has been set in the SETSORT statement, all sort criteria remain intact until the session is
terminated with an ENDSORT statement. Within a particular task, a second SETSORT statement for the same session
number cannot be issued until an ENDSORT statement has been issued. The same session number may then be reused,
with a different set of sort criteria.

If a new task is begun and no ENDSORT statement for a given session number was issued in the old task, you can use a
SETSORT statement with the same session number in the new task. In that case, IDMS/DC Sort automatically issues an
ENDSORT for the session in the old task.
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USER/PROGRAM Parameter

/US

ER\

\PR

OGRAM/

is a required parameter which indicates to IDMS/DC Sort whether sort criteria will be defined dynamically by the user at
processing time, or within the program.

NOTE
Blank spaces are not valid; only options USER and PROGRAM are valid.

US ER

indicates that IDMS/DC Sort will prompt the terminal user for sort criteria on a screen at processing time. See Chapter 4,
Examples for a description of selection screen.

PR OGRAM

indicates that the sort criteria are defined in the program and the user cannot change them at processing time. When
PROGRAM is specified, all sort criteria must be included in the SETSORT statement within the application program.

IDMS Parameter

ID

MS

is an optional parameter which indicates to IDMS/DC Sort that it must access an IDMS dictionary for information about the
specified record. If the application program is written in ADS, IDMS is assumed automatically.

DICTIONARY and NODE, which are explained on a later page, may be specified to further identify an IDMS dictionary.

record-name Parameter

record-name

is a required parameter and specifies the name of the record that IDMS/DC Sort will use for put and get requests. There
is a limitation in the manner DCSORTnavigates the Integrated Data Dictionary to obtain the record element list when
the IDMS option is used. This limitation means that only the last NAMESYN-083 within the SET SDR-NAMESYN will be
recognized by DCSORT as a valid field name.

The IDD is navigated as follows to determine the element name:

• OBTAIN CALC SR-036 to obtain the correct record name and version.
• Repeat the DML command for all elements.
• OBTAIN NEXT SDR-042 WITHIN SET SR-SDT to obtain the SDR-042 junction record between record and element.
• OBTAIN LAST NAMESYN-083 WITHIN SET SDR-NAMESYN to obtain the element name.

For any SETSORT statement where IDMS is specified, or if your application is written in ADS, the record name must be
the 01-level name of the record as it resides in the dictionary. For all other applications, it may be any symbolic item.
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LENGTH Parameter

LEN

GTH record-length

is required if IDMS is not specified. It specifies the length of the record to be sorted. It may be specified as a numeric
integer or as a symbolic data name that will satisfy an assignment to a halfword field.

If IDMS is specified, IDMS/DC Sort extracts the record length from the dictionary. If IDMS is specified and a length is
specified, IDMS/DC Sort returns an error message.

VERSION Parameter

VE

RSION version-number

is an optional parameter used to further qualify an IDMS record if the IDMS keyword was used previously. If you specify
VERSION without IDMS, IDMS/DC Sort returns an error message.

Version-number must be an unsigned integer from 0 to 9999.

Default: The default value is 1.

DICTIONARY Parameter

DI

CTIONARY dictionary-name

is an optional parameter which indicates to IDMS/DC Sort an alternate dictionary in which the IDMS record resides. If you
use the DICTIONARY parameter without the IDMS parameter, IDMS/DC Sort returns an error message.

Dictionary-name must be a 1- to 8-character alphanumeric name.

Default: The primary dictionary.

NODE Parameter

NOD

E node-name

is an optional parameter which represents a DDS node in which an IDMS record resides. If you use the NODE parameter
without the IDMS parameter, IDMS/DC Sort returns an error message.

Node-name must be a 1- to 8- character alphanumeric name.

Defaults: For IDMS DME and TPSG interfaces, the default is the dictionary/node combination in which the current
MODULE-SOURCE is stored.

For batch preprocessors, the default may be specified in a DDDL format "signon" statement. For ADS batch processing,
the signon statement is left in place. For other languages, the signon statement is removed.
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FIELDS Parameter

The FIELDS parameter is required if you specified any of the following parameters:

• USER without IDMS
• PROGRAM

FIELDS││ field-name-1  field-length-1  [sort-order] ││

      ││    .                                       ││

      ││    .                                       ││

      ││    .                                       ││

      ││ field-name-16 field-length-16 [sort-order] ││

Format 1 (USER without IDMS)

field-name field-length

You can define 1 to 16 sets of field-name and field-length.

Format 2 (PROGRAM without IDMS)

field-name field-length sort-order

You can define 1 to 16 sets of field-name, field-length, and sort-order.

Format 3 (PROGRAM with IDMS)

field-name sort-order

You can define 1 to 16 sets of field-name and sort-order.

field-name
indicates the symbolic name of a data item that is subordinate to the record-name specified in the SETSORT
statement. This field cannot be subscripted.

field-length
indicates the length, in bytes, of the data item indicated by the field name.

sort-order
is either ASCENDING or DESCENDING.

SETLIMIT Statement
The SETLIMIT statement, if enabled, allows a developer to override system installed defaults for the amount of main
and/or auxiliary storage per sort session, and for the minimum number of records to be placed in each sort buffer. These
values are fully described under Tuning Considerations in Operations.

The SETLIMIT statement that applies to a particular session must appear after the SETSORT statement that identifies the
session and before any PUTSORT statements for the session.

SETLIMIT [ SES SION session-number]

          [MA IN   n]

[ AU X   n]

[ MI NRBUF   n]
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SES SION  session-number

SETLIMIT is an optional parameter that identifies a sorting process for a single terminal user. The session number can be
an integer from 0 to 9.

 MA INn 

MAINn is an optional parameter that allows you to specify the amount of main storage to be made available to IDMS/DC
Sort where n is an integer from 0 to 9999999.

 AU Xn 

AUXn is an optional parameter that allows you to specify the amount of auxiliary storage to be made available to IDMS/
DC Sort where n is an integer from 0 to 9999999.

 MI NRBUFn

MINRBUFn is an optional parameter that indicates how space is to be allocated to buffers at runtime where n is an integer
from 0 to 9999999. The allocation of buffers also depends on the record length in a particular sort.

Demonstration
The IDMS tape contains a member that has information on how to run demonstrations. The member was downloaded to
your source library during installation.

Read the instructions in TPSDEMO to find out how to run these IDMS demonstrations:

1. Test of IDMS/DC Sort runtime facilities. If the task TPS1 is specified, 50 random records are sorted on a key selected
on the USER screen.

2. ADS prototype. An intentional syntax error is embedded in a SETSORT statement, in order to invoke the EDITOR.

CICS Environment
Read the instructions in TPSDEMOC to find out how to run the CICS demonstration:

Test of IDMS/DC Sort run-time facilities, including the USER screen. After you select a sort field and sort order, a display
of 50 random records should appear in the proper sequence.

Parameter Statements Make IDMS/DC Sort Easy to Use
IDMS/DC Sort is easily controlled by five parameter statements:

• The SETSORT statement initiates the IDMS/DC Sort process. In addition, the SETSORT statement either explicitly
states the criteria for a sort to be performed or invokes the user option, so that the user can specify the sort criteria.

• The PUTSORT statement transfers a record to IDMS/DC Sort for processing.
• The GETSORT statement retrieves a record after IDMS/DC Sort processing, (FIRST, LAST, NEXT or PRIOR).
• The ENDSORT statement terminates the IDMS/DC Sort process.
• The SETLIMIT statement overrides internal system storage limits.

By simply entering these five statements in the online program, you can have IDMS/DC Sort efficiently perform the sorts in
whatever order you specify.

Then all you have to do is enter the code that directs the system to display data or use it in some other way.

Storage Requirements
For each sort session IDMS/DC Sort requires main and auxiliary storage.
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• The MAIN storage default at installation time is 10000 bytes, maximum.
• The AUX (auxiliary) storage default at installation is 10000 bytes, maximum.

Online Program Storage
For COBOL and Assembler, runtime program storage requires a maximum of 38K.

For ADS, the preprocessor requires a maximum of 147K (including the EDITOR).

Runtime program storage for ADS requires a maximum of 43K.

System Limits
The following limits are in effect for IDMS/DC Sort:

• Record size can be no greater than 32000 bytes for IDMS and 16000 bytes for CICS.
• Element size can be no greater than 256 bytes.
• Sort buffer size can be no greater than 32000 bytes for IDMS and 16000 bytes for CICS (See MINRBUF parameter in

this section.)
• The maximum number of sort keys is 16.
• Up to ten sessions may operate concurrently at one terminal.
• All sorting is performed on a binary basis, in EBCDIC collating sequence.

Using ADS
Application Development System (ADS) is a tool that is used to expedite the writing and testing of modular applications.
With ADS, you can develop online and batch applications.

Activities such as flow-of-control processing, data storage definition, data verification, editing, and error handling are
specified through a series of screens instead of conventional detailed code.

This information is intended for the following users:

• New application developers who want to learn how to use ADS
• Experienced application developers who are unfamiliar with ADS
• Application developers who want to learn the basics for defining application components

Building a Prototype
The development of a prototype can be approached in a variety of ways, depending upon the needs of the design team.
The procedures suggested in this section are based on a three-stage approach:

1. The initial stage performs rudimentary navigation of the application
2. The second stage begins to perform data retrieval and update
3. The final stage incorporates refinements that reflect the more complex requirements of an application running in a

production environment

Stage 1 Building the Basic Prototype

You can develop the first stage of the prototype quickly and easily because only skeletal maps and dialogs are needed for
execution by the ADS runtime system. Typically, you compile maps with just enough information to identify their use in the
application process, and one dialog is compiled for each map. The dialogs do not need a premap process or a response
process. With a minimum of time and effort, you can see how the application is going to work even before data processing
takes place.
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Load Modules Needed

To build an executable prototype, you need to provide load modules for the runtime system by:

• Compiling the application -- The application and its components (the functions and responses) are defined and
compiled with ADSA.

• Compiling the maps -- Each map is formatted, defined, and compiled with MAPC.
• Compiling the dialogs -- Each dialog is identified, associated with the appropriate map, and compiled with ADSC.

The prototype can be executed when the application, map, and dialog load modules are available for use by the ADS
runtime system. At this point, you have a meaningful version of the prototype that can be presented for user review and
modification.

Each of the activities for building the basic prototype is discussed separately below, followed by user review
considerations.

Compiling the Application (ADSA)

The amount of detail you provide for a prototype can be as extensive as you like, but the basic prototype does not have to
be elaborate.

Steps in Compiling an Application

After signing on to ADSA, you can compile an application as follows:

1. Identify the application -- The name of the application and related information are supplied on the Main Menu
2. Name the task code -- The task code that designates an entry point into the application Task Codes screen. If there

are multiple entry points, each task code must be defined individually.
3. Define the responses -- The responses that initiate the functions of an application are defined on the Response/

Function List and the Response Definition screens. Each response is defined on a separate screen.
4. Define the functions -- The functions that are initiated by the responses are defined on the Response/Function List and

the Function Definition screens. Each function is defined on a separate screen.

NOTE
Every function defined as a dialog function on the Function Definition screen in ADSA must be defined to
ADSC as a dialog. If the function is a menu, the menu type should be specified on the Function Definition
(Menu) screen.

5. Compile the application -- The application is compiled by selecting the compile option from the Main Menu.

Application Definition Block and Task Activity Table

When the above-named activities are completed successfully, ADSA defines an Application Definition Block (ADB) for
the application and updates the Task Activity Table (TAT). Both the ADB and the TAT are stored as load modules in the
dictionary and are used by the ADS runtime system when the application is executed.

Compiling the Maps (MAPC)

Steps in Compiling a Map

Maps that are compiled for the first stage of the prototype usually contain all literal fields. You sign on to MAPC and take
the following steps to produce the prototype screens:

1. Identify the map -- The map name and related information are supplied on the Main Menu.
2. Format the screen -- The map design can be painted automatically using the autopaint facility of MAPC, or can be

explicitly laid out using the Layout screen. The extent of the map design is left up to you. Some developers indicate
the purpose of the screen with a one-line caption (for example, SCREEN FOR UPDATING EMPLOYEE RECORDS).
Other developers prefer to format a screen that more closely resembles the final application version, but with literal
values (such as hyphens or underscores) assigned to the variable data fields.
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3. Edit the map fields -- Each field on the map can be edited using the Field Definition screen. If all fields have been
defined as literals, you can accept the default attributes by pressing [Enter] and proceed to the next editing screen;
MAPC requires editing for each field on the map.

4. You can take the defaults in many areas, but you must specify element names for fields. Whenever you request
COMPILE, if adequate information is available, defaults are taken and the map is compiled.

5. Compile the map -- You compile the map by selecting the compile option on the Main Menu.

A map load module is stored in the DDLDCLOD area of the data dictionary when the map has been compiled
successfully.

Compiling the Dialogs (ADSC)

Using ADSC

One dialog needs to be compiled for each map used by the prototype. To compile a prototype dialog, sign on to ADSC
and specify the dialog name on the Main Menu.

In addition, specify the subschema (if there is one) and the map associated with the dialog on the Database Specifications
and Map Specifications screens.

Because these are map-only dialogs, there is no need to use any other ADSC screens for the first stage of the prototype.
Compile the dialog by selecting the compile function from the Main Menu. Each dialog is defined on a separate screen.

Considerations

The following considerations should be noted when compiling a dialog:

• If a dialog is defined as a function on the Response/Function List screen in ADSA, it must be defined on the Main
Menu screen in ADSC (using the same dialog name).

• If a dialog is associated with a task code, it must be defined as a mainline dialog.
• The associated map must be compiled before the dialog can be compiled.

Fixed Dialog Block

ADSC defines a Fixed Dialog Block (FDB) for every dialog that is compiled successfully. The FDB is stored as a load
module in the dictionary and is used by the ADS runtime system when the application is executed.

User Review

With the creation of the dialog load module, the basic prototype is ready to be presented to the user for online review.
Modifications should be made to the existing prototype, the necessary load modules recompiled, and the prototype
resubmitted for review until the users are satisfied.

Stage 2 Adding Process Logic and Data Retrieval
The prototype becomes more functional in the second stage. You can add activities such as the following to the prototype:

• Global records (ADSA)
• Security restrictions such as signon menus (ADSA)
• Display capabilities (MAPC and IDD)
• Premap and response process logic (ADSC and IDD)

The ADSA, MAPC, ADSC, and IDD activities used for these enhancements are described separately below.

ADSA Enhancements

You can add the following ADSA features to the prototype at this point:
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• Global records (that is, records that are available for use by all dialogs in the application) can be defined on the Global
Records screen.

NOTE
Note that the ADSO-APPLICATION-GLOBAL-RECORD appears on this screen and is always included
automatically as a global record.

• User-program records (that is, records that are to be passed to a user program) can be defined on the Function
Definition (Program) screen, if they are needed.

• Valid responses listed for a function can be resequenced or their display can be suppressed on the second screen of
the Function Definition (Menu) screen.

• Signon menu functions can be specified on the second page of the General Options screen. When security is
designated as REQUIRED or OPTIONAL on this screen, the following steps should be taken:
– Name a function as the application's signon function, using the second page of the General Options screen.
– Specify the above-named function as a menu function, using the Function Definition screen.
– Specify that the menu is a signon menu, using the Menu Specification screen.
– Specify the SIGNON system function as the function initiated by a response, using the Response/Function List

screen.
– Specify the response that initiates the SIGNON system function as a valid response for the named menu function,

using the Function Definition (Menu) screen.

When these changes have been made, recompile the application.

Populating the Data Dictionary (IDD)

The data dictionary must contain the following components if they are to be used by the application:

• Dialog premap and response processes -- Premap and response processes must be stored as process modules in the
data dictionary. If premap or response processes are associated with a dialog, process modules must be defined in the
data dictionary before the dialog can be compiled.
Modules are added to the dictionary with the MODULE statement specifying LANGUAGE IS PROCESS.

• Map records and dialog work records -- All work records used by a dialog and all records associated with maps must
be defined in the data dictionary before the dialogs and maps can be compiled. Similarly, an application cannot be
compiled unless all global records associated with the application are defined in the data dictionary. Records are
added with the RECORD statement.

• Edit and code tables -- All stand-alone edit and code tables associated with map records must be defined in the data
dictionary before the map is compiled. Edit and code tables are added with the TABLE statement.

For complete details on adding process modules, records, and tables to the data dictionary, refer to the IDMS IDD Quick
Reference Section.

MAPC Enhancements

Variable map fields that were specified as literals for the first stage of the prototype should be redefined as data fields and
edited accordingly.

When the appropriate enhancements have been made, the map should be recompiled.

ADSC Enhancements

You now use ADSC, recompiling the dialog to include the premap and response processes, as well as the changes made
to the map associated with this dialog. After signing on to ADSC and naming the appropriate dialog on the Main Menu
screen, you can add the following features:

• Work records -- Supply the names of all work records associated with the dialog, using the Records and Tables screen.
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If the dialog is using subschema records, they must belong to the same subschema as the dialog. Any dialog using the
ADSO-APPLICATION-GLOBAL-RECORD, must list this record on the Records and Tables screen.

• Premap process -- Supply the name of the premap process associated with the dialog, using the Process Modules
screen.

• Response Process -- Supply the name of the response process associated with the dialog and a control key and/or
response field value unique to that response process, using the Process Modules screen.

Recompile the dialog after making the appropriate enhancements.

Stage 3 Refining the Maps and Processes
The final stage of development can focus on refinement of the map design and the map field attributes. Some of the
following additions can be made:

• Incorporate additional fields in the maps
• Add or change map field attributes
• Specify automatic editing on selected map fields
• Provide informational messages
• Add error messages

Designing Maps
Maps displayed during the execution of the application interface directly with the terminal operator and, therefore, can
influence the success of an application. Consequently, you must consider the appearance of the menu screens and the
layout of the dialog maps.

Successful Map Design

A successful map design should exhibit the following attributes:

• Consistency -- Entities (for example, fields, headings, labels, responses, messages, and control keys) should have
the same meaning or effect throughout the application. The meaning or effect need not be identical for every map, but
should be consistent within the broader confines of the system. In general, there are two special fields on any screen:
a message field and a response code field. These areas should appear in a constant location on the screen throughout
any application; for maximum effectiveness, they should remain standard for all applications at a site.

• Convenience -- Features of the system should be designed to associate related entities by using similar constructs,
positioning, and responses to produce similar reactions from the system. For example, assign one particular control
key to initiate the update function in all the dialogs of a given application.

• Supportiveness -- The reactions of the system should enable the user to handle normal contingencies conveniently.
Tutorial aids should be available when needed. Displayed informational and/or error messages should be meaningful.

• Security -- Consider using external pictures to mask or hide sensitive data. For example, use an external picture
definition, such as "M(3)-MMM-9(4)" to mask a social security number (***-***-7890).

The remainder of this section discusses the following aspects of map design:

• Standards to consider when designing maps
• Mapping procedures that can be adopted by an installation
• Choices available in the design of menu maps
• Suggestions for designing dialog maps

Design Standards for a Dialog Map
You need to consider the following standards when designing dialog maps:
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• Design the map with the terminal operator in mind. For example, a very dense screen is tiring and difficult to use. In
general, the screen most pleasing to the eye is about 40% full.

• The placement of fields on the screen, the use of high intensity, and the neatness of the format have a great deal of
impact on the effectiveness of the system.

• When the screen is sent to the terminal, the cursor should be in the position most likely to be used for data entry. Other
frequently used fields should be easily accessible with the tab and return keys.

• The sequence of fields, when tabbed, should match the most common pattern used for data entry.
• Fields requiring special attention should be highlighted and clearly visible.
• The screens should be as uncluttered as possible. The common error of using one screen format for excessive and/or

dissimilar functions tends to produce cluttered or busy screens; separate screens with some common fields are more
usable.

• Terminal users should be able to initiate processing by typing in the necessary data and pressing a control key. They
should not be required to make decisions that could have been incorporated in program logic, nor should they be
forced to use control keys or responses needlessly.

Mapping Procedures
The following illustrate the mapping procedures that might be implemented by a specific site:

• Have one individual (for example, the data administrator) responsible for creating and modifying all maps.
• As much as possible, use the features of MAPC to handle editing, error handling, error messages, and modifying field

attributes.
• Use a standard map template. Whenever possible, keep data fields in columns and double space rows of data.
• Use the BRIGHT attribute to contrast items on the screen that have different uses (for example, highlight required

fields). Be consistent in the use of attributes.
• Use the cursor in a consistent manner. For example, either place the cursor at the first field to be used for data entry or

at the field where the terminal operator is to enter the next function.
• Use the BRIGHT attribute for redisplaying data fields that are in error.

Choosing Menu Map
When designing an application, you need to decide if system- or user-defined menu maps are to be used. The system-
defined menu provides a standard format for the information provided by the developer during the definition of the
functions and responses of the application in an ADSA session. If a format other than the standard format is desired (for
example, you want to redefine certain literal fields on the map or wants to supply site-specific headers), the user-defined
menu map is used. Both types of maps are discussed separately below.

This topic contains the following information:

System-Defined Menu Maps

Menu Formats

If the menu map is to be system-defined, you have the option of using one of the following menu formats:

• Short description menu map (ADSOMUR1) -- The menu screen that lists 30 valid menu responses per page; a short
(12-byte) textual description is displayed for each response.

• Long description menu map (ADSOMUR2) -- The menu screen that lists 15 valid menu responses per page; a long
(28-byte) textual description is displayed for each response name.

• Signon menu map (ADSOMSON) -- The menu screen that requires an IDMS/DC or DC/UCF validation of user ID
and password before the menu request can be processed. The standard signon menu map can have 12 valid menu
response names per page with 28 bytes of descriptive text displayed for each.
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For detailed information on compiling these maps, refer to the ADS Reference Section.

If none of the above menus meets the needs of the user, the system-defined menu map can be altered by the user or a
new menu (designated as a menu/dialog function) can be formatted. Both methods of creating user-defined maps are
discussed below.

User-Defined Menu Maps

When user-specific modifications to the existing system-defined menu maps are necessary, you can change the menu
maps by using either of the following techniques:

• Reformatting and recompiling the standard system-defined menu
• Designing a menu/dialog (that is, a menu map that is part of a menu/dialog function)

Each of these methods is discussed below.

Reformatting and Recompiling the System-Defined Menu

You can reformat and recompile the existing system-designed menu map, retaining the same name. This method allows
you to use the standard menu function rather than designing and using a menu/dialog function.

Steps to Reformat the System Menu

Take the following steps to reformat the system menu:

1. Obtain the source for the map being used (that is, ASDSOMUR1, ADSOMUR2, or ADSOMSON) from the source data
sets created when the distribution tape was installed. The maps are stored as members under their own names.

2. Use the batch mapping compiler to store the source in the data dictionary.
3. Use MAPC to modify and recompile the menu map.

Considerations

When recompiling a menu map with MAPC, observe the following rules:

• ADSO-APPLICATION-MENU-RECORD is a required map record. Optionally, the menu can map to additional records,
but it must always map to the ADSO-APPLICATION-MENU- RECORD.

• The menu must contain the same number of responses per page as the number of responses for the selected map
(that is, 30 for ADSOMUR1, 15 for ADSOMUR2, or 12 for ADSOMSON).

• The AMR-RESPONSE field of the ADSO-APPLICATION- MENU-RECORD record is a required field. The first
response name on the map must map to the first occurrence of AMR-RESPONSE. Each subsequent response name
must map to the next corresponding occurrence.

• The AMR-USER-ID and AMR-PASSWORD fields of the ADSO-APPLICATION-MENU-RECORD are required on a
signon menu map. The user ID data field must map to AMR-USER-ID, and the password data field must map to AMR-
PASSWORD.

• All other fields on the ADSO-APPLICATION-MENU-RECORD are optional. The map data fields that are used must be
associated with the appropriate fields on the record (for example, heading data must map to AMR-HEADING).
If using the AMR-KEY field, note that this field appears as a single byte (the AID byte) in the ADSO-APPLICATION-
MENU- RECORD. The AMR-KEY field is associated with a code table (ADSOAIDM) that translates the AID byte to
more easily readable characters (for example, 1 translates to PF1, % translates to PA1).

Refer to the IDMS Mapping Facility Section for more information on using MAPC to recompile a map.

Designing a Menu/Dialog

You can design and compile an entirely new menu with MAPC. This map must be defined as a menu/dialog function of the
application.

Steps for Defining a Menu/Dialog Function
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Follow these procedures when defining a menu/dialog function:

1. Design and compile the map using MAPC. Observe the following rules when compiling the map:
– ADSO-APPLICATION-MENU-RECORD must be one of the records associated with the map.
– The AMR-RESPONSE field is required for all menus. The number of required occurrences depends on the number

of responses per page (to a maximum of 50) specified on the ADSA Menu Specification screen. The first response
name on the map must map to the first occurrence of AMR-RESPONSE; each subsequent occurrence must map to
the next corresponding occurrence of AMR-RESPONSE.

– The AMR-USER-ID and AMR-PASSWORD fields are required for signon maps. The user ID data field must map to
AMR-USER-ID, and the password data field must map to AMR-PASSWORD.

– All other fields on the ADSO-APPLICATION-MENU- RECORD are optional. The map data fields used must be
associated with the appropriate fields on the record (for example, heading data must map to AMR-HEADING).

2. Add the process source to the data dictionary in an IDD session. (The dialog associated with the menu does not
have to include any process code, although the choice of a menu/dialog function suggests that some processing is
intended.)

3. Compile the dialog in an ADSC session, associating the map and any processes with the dialog using the ADSC
Map Specifications screen. Note that the dialog must be compiled to include the map before the application can be
executed at runtime.

4. Define the dialog as a menu/dialog function for the application, using the ADSA Response/Function List screen.

An installation can develop standard map templates and the associated boilerplate code for site-specific menu/dialogs.
When a menu is needed, programmers can obtain a copy of the template/boilerplate, fill in the appropriate fields and the
edit/code tables needed for those fields, and submit it to the data administrator for approval.

Designing Dialog Maps

Design Questions

Each dialog map is associated with its own dialog and must be designed to reflect the function of the associated dialog.
The application specifications developed during the initial design stages can be used to answer design questions such as
the following:

• How many of the dialogs specified for this application will require maps?
• What premap and response processes are required for each map?
• What job is performed by each process?
• Will the map be used to pass data between processes and/or between dialogs? What data will be passed?
• What database and mapping work records are associated with the map?
• What editing criteria should apply to the map fields?
• Do you need to hide sensitive data? Consider using masking for external pictures. (For more information, see "Hide

Sensitive Data in External Pictures through Masking" in the IDMS Reference topic "Automatic Editing Criteria.")

Map Templates

Just as site-specific standards can be established for menu/dialogs, an installation can use map templates to standardize
the formatting of maps associated with dialog functions. Programmers can obtain a copy of the template; fill in the
appropriate fields, indicating the corresponding map record fields; and submit this information to the data administrator.
The data administrator can then add the necessary map design, map records, and edit/code tables (if any) to the data
dictionary.
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Designing Dialog
A dialog is a unit of work within an ADS application that enables interaction with the terminal operator. Because dialogs
are the basic building blocks of an ADS application, it is important that they be well-designed. This section discusses
characteristics and design features of dialogs that merit the attention of application developers.

Dialog Characteristics

The characteristics of a dialog determine its role within the application. Each dialog has an implicit level and status, and
can pass and receive control of the processing. The significance of the dialog level and status and the manner in which
control is passed are discussed below.

Dialog Level

The level of a dialog refers to its position within the application structure. You can pass processing control to a dialog at
the next lower level, the same level, the next higher level, or the top level of the application structure.

NOTE
The meaning of TOP changes whenever a LINK command is executed. The dialog issuing LINK becomes the
current TOP.

Impact of the Dialog Level

At runtime, the dialog level affects the following aspects of an application:

• Availability of data -- When combined with the manner in which processing control is received, the level of a dialog
governs the data passed in the record buffer blocks and the currencies that are established, saved, stored, or
released.

• Use of system resources -- The runtime system maintains record buffer blocks, database currency blocks, and
variable dialog blocks for dialogs at each level. There is a direct correlation between the number of dialog levels in an
application and the size of the storage pool that is needed.

• Performance -- The number of dialog levels can affect the performance of an application. For example, performance
times are affected if a frequently accessed dialog is located three or four levels down in an application structure.

An application can be composed of any number of dialog levels, but the most efficient application uses many levels only
when absolutely necessary.

Mainline Dialog

The top-level dialog must be a mainline dialog and must be defined as such by the application developer. A mainline
dialog is the entry point to the application. An application can have more than one mainline dialog; entry points can also
be established at a lower level in the application structure. In addition to defining a task code for the top-level dialog, the
developer can identify an alternative entry point by using the Task Codes screen to associate a task code with a lower-
level function.

Dialog Status

Operative and Nonoperative Status

A dialog can have an operative or a nonoperative status within the application thread. A dialog becomes operative
when it receives control and begins executing; at a given level, only one dialog can be operative at a time. When control
passes to a dialog at another level, the issuing dialog can remain operative or can become nonoperative, depending upon
the level of the next dialog. For example, when control is passed with the LINK command, the issuing dialog remains
operative; when control is passed with the TRANSFER command, the issuing dialog becomes nonoperative.
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As long as a dialog is operative, all data that it has acquired is retained. When a dialog becomes nonoperative, its data is
released. See "Database currencies" later in this section for a summary of the way in which a dialog's status is affected by
the successful execution of a control command.

Application Thread

Within the application structure, only one dialog executes at a time. The sequence of dialog execution within an
application structure is called the application thread. The response of the terminal operator determines the dialogs that
constitute a given application thread. The following diagram shows an application structure and one application thread.

One dialog can exist in several places within the application structure and be part of the same or different application
threads. A dialog can execute more than once within the application thread whether or not it remains operative.

In the diagram below, the shaded boxes represent an application thread that includes dialog A, dialog C, and dialog D.
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Dialog Control

A dialog passes control to another dialog based on the execution of a control command and/or the terminal operator's
selection of processing. The dialog that receives control can be a different dialog, a copy of the executing dialog, or all or
part of the executing dialog itself.

Operations Performed by Control Commands

You can use specific control commands to perform the following operations:

• Pass processing control from one dialog to another dialog or to a user program
• Display a dialog's map
• Terminate an existing dialog or application
• Exit ADS
• Pass processing control to specified points within a dialog and reinitialize the record buffers associated with a dialog

Most of the control commands used are available to all applications. When designing dialogs that will become part of an
ADSA application, you can also use the EXECUTE NEXT FUNCTION command.

ADS - Design Considerations
Keep the following IDMS/DB, IDMS/DC and DC/UCF, and ADS features in mind when designing the dialogs:

Each of these issues is presented below.

Database Currencies

In ADS, currency is maintained automatically for the user. To facilitate this feature, a currency control block is created that
maintains currency information. At runtime, a currency block is created for each dialog in the application structure that
performs database requests.

Passing Currencies

Database currencies are passed from one dialog to another dialog at a lower level, enabling dialogs to continue database
processing from an established position in the database. Currencies are cumulative. The currencies established by each
dialog are passed to lower-level dialogs, which, in turn, establish their own currencies; the cumulative currencies are
passed to the next lower-level dialog.

Currencies are established, saved, restored, and released as follows:

• Established -- Currency is established with the dialog's first functional database call. Established currencies are
updated when database commands (for example, FIND, OBTAIN, ERASE) are encountered during the transaction.
Currency is nulled when a dialog receives control with a RETURN or TRANSFER command.

• Saved -- When a LINK, DISPLAY, or INVOKE command is issued, the database currencies established with the last
database command in the dialog are saved. Saved currencies are available to lower-level dialogs and are restored to
the issuing dialog if processing control returns.

• Restored -- Saved currencies are restored when ADS opens a transaction in the dialog receiving control (that is, saved
currencies are restored just prior to the first database call).

• Released -- When a LEAVE, RETURN, or TRANSFER command is issued, all database currencies at the same and
lower levels are released. The dialog receiving control must establish its own currencies or use the currencies passed
to it from another higher-level dialog.

Note that currencies, as described in this section, pertain only to DML run units. SQL run units are not managed by the
ADS runtime system. Please refer to the IDMS SQL Programming Section for more information on SQL programming
techniques.

The following table shows the ways in which the passing and receiving of control affects the contents of the currency
block.
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Record buffer management is affected by whether the record used by the dialog is a database, work, or map record;
a logical record; or a record that has been assigned the NEW COPY attribute. The manner in which the ADS system
allocates space for these records in the Record Buffer Block (RBB) is discussed below.

Database, Work, and Map Records

At the beginning of each application thread, the ADS runtime system allocates a primary Record Buffer Block (RBB) and
initializes a buffer in the RBB for each record associated with the top-level dialog.

Considerations

All lower-level dialogs can access records in any of the existing buffers, unless one of the following conditions is true:

• The dialog that receives control accesses a database record or a work record that has been assigned the NEW COPY
attribute during dialog compilation.

• The dialog that receives control accesses a database record, work record, or logical record not used by a higher-level
dialog.

• The dialog that receives control accesses a database record that uses a subschema not used by a higher-level dialog.

If one or more of these conditions exist, ADS allocates and initializes an additional buffer for the record.

Additional Buffers

Additional buffers are also allocated and initialized when one of the following situations exists:

• The record is assigned the WORK RECORD attribute during dialog compilation.
• The record is associated with the map used by the dialog.
• The record is named explicitly in a database command.

The following diagram shows the sequence in which ADS initializes record buffers as a series of dialogs receives control.

When dialog A begins executing, ADS allocates buffers for the EMPLOYEE and SKILL record types. Dialog B uses the
previously allocated EMPLOYEE record buffer, but requires a new buffer for the OFFICE record. Dialog C requests and
receives a new copy of the EMPLOYEE record buffer, but uses the previously allocated SKILL record buffer. Dialog D
requires new buffers for both the DEPARTMENT and JOB records. ADS allocates a secondary RBB to accommodate the
DEPARTMENT record, but uses the remaining space in the primary RBB for the JOB record.
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Logical Records

Considerations

When an application thread contains dialogs that use a combination of database records and logical records, special
considerations apply with respect to record buffer management. For each database record component of a logical record,
ADS initializes individual, contiguous record buffers. The logical record components are placed in the buffer in the order
named in the logical record definition.

For example, consider the EMP-JOB-LR logical record, which consists of four database records: EMPLOYEE,
DEPARTMENT, JOB, and OFFICE records. If dialog B accesses EMP-JOB-LR, ADS initializes new record buffers for
each of the four records listed above (in that order) regardless of whether buffers for one or more of the records were
initialized when dialog A, a higher-level dialog, began executing. Therefore, dialog B (and lower-level dialogs accessing
the same logical record) does not have access to data established in the record buffer by dialog A. However, dialogs at
levels lower than dialog B will use the buffers established by dialog A if those dialogs use the same database records as
dialog A.

When using both database records and logical records, the first dialog of the application thread should include an
INITIALIZE command for the logical record. This action associates the logical record with the top-level dialog and ensures
that the buffer for the entire logical record will be allocated and available to all lower-level dialogs. Lower-level dialogs will
use the component record buffers established at the highest level unless the logical record itself is referenced.

NEW COPY Records

Records can be assigned the NEW COPY attribute on the Records and Tables screen during the definition and
compilation of a dialog. The NEW COPY designation signifies that the record in question is to receive newly initialized
record buffers when the dialog is executed.

The NEW COPY attribute is used when the programmer wants to obtain another occurrence of a record type without
overwriting the data that is in the current buffer. To have the use of a second, temporary buffer for the same record type,
the programmer links to a lower-level dialog that has specified NEW COPY for that record. An occurrence of the record
type is brought into the new buffer and processed as directed. When control returns to the calling dialog, the record buffer
at the upper level contains the same data as before; the data in the lower-level record buffer is no longer available.

Dialogs at a level lower than the dialog with a NEW COPY record will not use the NEW COPY buffer, but will use the first
buffer allocated for the record.

Working Storage Areas

DC/UCF queue and scratch areas can be used by the ADS dialogs as working storage areas. The methods by which
dialogs can store and use records in the queue and scratch areas are presented below.

Queue Records

Queue records can be used as work records that are shared by tasks on all DC/UCF terminals. Entries are directed to
a queue with database commands embedded in the dialogs or batch programs. Queues can transfer data across the
entire DC/UCF system and are maintained across system shutdowns and crashes. Currencies and locks are not passed
between tasks.

Characteristics

Queue records have the following characteristics:

• A queue header record is allocated either at system compilation or by an application dialog.
• Queue records participate in a set in the data dictionary; this set is commonly referred to as a queue.
• Queue records are locked by each task; no other task can use them until the locks are released.
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Queues created at system compilation with the system QUEUE statement can be accessed by an ADS application.
Additionally, an application can create its own queues by requesting storage space with a GET QUEUE statement in the
dialog process code.

Functions

An application can use queue records to accomplish the following functions:

• Automatically initiate a task -- DC/UCF initiates a task that processes the queue entries when the number of entries in
a queue reaches a specified limit or when a specified time interval has passed. For example, an application can write
records to a queue and the system will route the records to a printer when the collected records exceed the specified
limit.

• Avoid prime time updating -- Records that need to be updated can be collected on a queue; the queue can be
accessed by a batch program at a low-use time.

• Prevent run-away tasks -- A maximum limit can be established for the number of entries permitted in a queue. The
UPPER LIMIT parameter of the QUEUE statement is especially useful in a test environment to prevent a looping
program from filling the scratch/queue area.

For detailed descriptions of the queue management commands, refer to the ADS Reference Section.

Scratch Records

Scratch records are shared between tasks and saved across the transactions of an ADS application. Used as a temporary
storage area, scratch records provide a means of passing data between tasks running on the same terminal; they are not
accessible to tasks that execute on other terminals and are not saved across a system shutdown or a system crash.

Characteristics

The following characteristics are associated with scratch records:

• Scratch records are stored in the data dictionary.
• Multiple scratch areas are allowed for a task and multiple records can be maintained within a scratch area.
• Currency is maintained for each area and record, and can be passed between tasks.
• The scratch area is allocated dynamically within the storage pool. When all scratch records are deleted, the area will

also be deleted.

Functions

Scratch records can be used in the following ways within an application:

• To save input acquired from two or more dialogs over the course of the application.
• To allow multiple occurrences of a record to be mapped out at one time. For example, if the names, addresses,

and phone numbers of all department employees need to be mapped onto the same screen in multiples of five, the
following steps could be taken:
a. Walk the set of employee records, moving the required data to a work record that contains multiply-occurring fields.
b. When the work record contains the data on five employees, move the contents of the work record to the scratch

area with a PUT SCRATCH command so that, in effect, a screenful of data on five employees is put on each record
in the scratch file.

c. Walk the set of scratch records when the screens of information are to be displayed.
• To pass the contents of the record buffer when a dialog receives control with a TRANSFER command. Data acquired

by the dialog issuing a TRANSFER command is not available to the dialog receiving control. However, the dialog
receiving control could access buffer data that had been placed in a scratch record.

Refer to the ADS Reference Section for detailed descriptions of the scratch management commands.
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Extended Run Units

Typically, an ADS transaction begins when the dialog issues a command accessing the database (for example, OBTAIN)
and ends when the runtime system encounters the next control command issued by the dialog (that is, LINK, INVOKE,
DISPLAY, TRANSFER, LEAVE, or RETURN). An extended transaction is a transaction that is kept open when the runtime
system encounters the LINK command under the following circumstances:

• When the LINK is to the premap process of a dialog with no associated subschema
• When the LINK is to the premap process of a dialog with an associated schema and subschema identical to those of

the calling dialog
• When the LINK is to a user program

Implications

Implications of the extended transaction are as follows:

• Currencies are passed to the lower-level dialog and are restored upon return to the upper-level dialog.
• Currencies are not passed to user programs; currencies are saved and restored to the upper-level dialog when control

is returned.
• The lower-level dialog can perform error checking to decide whether to issue a ROLLBACK command.
• Because a FINISH is not issued, record locks held by the upper-level dialog are not released. A COMMIT can be

coded in the upper-level dialog if the developer needs to release locks before linking to the lower-level dialog.
• If a COMMIT is issued prior to the LINK command and an abend occurs in the lower-level dialog, the rollback will be

incomplete; the rollback will only go to the COMMIT checkpoint and not to the start of the transaction.
• If a lower-level user program opens its own transaction, a deadlock can occur. The possibility of a deadlock condition

can be avoided by taking either of the following actions:
– Issue a COMMIT prior to the LINK.
– Pass the subschema control block to the user program and let the program use the same transaction. Issue no

BINDs or FINISHes in the user program.

For more information on the extended transaction, refer to the ADS Reference Section.

Longterm Locks

The KEEP LONGTERM command sets or releases longterm record locks. Longterm locks are shared or exclusive
locks that are maintained across transactions. Once the longterm locks are set, all other transactions are restricted from
updating or accessing the named records until the dialog explicitly releases the locks. The following example requests the
release of all longterm locks associated with the current task:

 KEEP LONGTERM ALL RELEASE

 

Monitoring Database Activity

The KEEP LONGTERM command can also be used to monitor the database activity associated with a record, set, or
area. When a dialog is updating records that could also be updated by another user, the following code can be included in
the premap process of the named dialog:

 KEEP LONGTERM longterm-id NOTIFY CURRENT record-name

 

This command instructs the ADS runtime system to monitor the database activity associated with the current occurrence
of the named record type.

The following code is included in the response process of the same dialog:

 KEEP LONGTERM longterm-id
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 TEST RETURN NOTIFICATION INTO return-location-v

 

This command requests notification of any database activity against records that were specified in the KEEP LONGTERM
premap process. If appropriate, the dialog can check the return value placed in the specified work record field.

For more information on the KEEP LONGTERM command, refer to the ADS Reference Section.

Global Records

Global records are records that are available to all dialogs, maps, and user programs in an application. Subschema
records cannot be defined as global records.

System-Defined Global Record

The ADSO-APPLICATION-GLOBAL-RECORD is the system-defined global record that enables communication between
the application and the runtime system. To be accessed by a dialog, the ADSO-APPLICATION-GLOBAL-RECORD must
either be specified as a dialog work record or be associated with the dialog's map. This record is initialized when an
application is first loaded by the runtime system.

All fields in the ADSO-APPLICATION-GLOBAL-RECORD are addressable by dialogs or user programs. Selected fields
from the ADSO-APPLICATION-GLOBAL-RECORD are listed below. For a complete listing of these fields, refer to the
ADS Reference Section.

AGR-NEXT- FUNCTION

The AGR-NEXT-FUNCTION field contains the name of the next function that is to be executed. When the dialog
associated with the current function ends with an EXECUTE NEXT FUNCTION command, the function named in the
AGR-NEXT-FUNCTION field is executed by the runtime system. A dialog or user program can query this field to check
what the next function will be. Modification of the AGR-NEXT-FUNCTION field, however, does not change the next
function to be executed; a change in the next function can only be accomplished by modification of the AGR-CURRENT-
RESPONSE field (see below).

AGR-DEFAULT- RESPONSE

The AGR-DEFAULT-RESPONSE field contains the default response value specified on the Function Definition screen
when an application is compiled. When a value is specified and the screen includes a data field for a default response, the
terminal operator can type in a new value or can space out the value that appears.

AGR-CURRENT- RESPONSE

The AGR-CURRENT-RESPONSE field contains the response specified by the terminal operator. The process code of a
dialog or user program can also move values into this field, overwriting the user response. Note that, if AGR-CURRENT-
RESPONSE is modified by a dialog, security is not checked for the response moving into the field, even if security is
associated with this response.

When EXECUTE NEXT FUNCTION is encountered within process code, the response named in the AGR-CURRENT-
RESPONSE field is executed if it is a valid response for the current function. The AGR-CURRENT-RESPONSE field
determines the next function in the application thread (that is, it determines the value moved into the AGR-NEXT-
FUNCTION field).

Moving a Value into AGR-CURRENT- RESPONSE

The following diagram shows the manner in which the runtime system moves a value into the AGR-CURRENT-
RESPONSE field. The value in AGR-CURRENT-RESPONSE depends upon whether the AGR-DEFAULT-RESPONSE
field contains a value; whether the terminal operator enters a new value in the response field; or whether there is a
response value associated with the control key (other than ENTER) pressed by the terminal operator. The runtime system
executes the response named in the AGR-CURRENT-RESPONSE field after determining that it is a valid response for the
current function.
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AGR-EXIT-DIALOG

The AGR-EXIT-DIALOG field initially contains the name of the exit dialog specified on the Application Definition screen.
This field can be used to link to a special routine. For example, one department of a company might want the employee
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name specified as John Doe, while another department wants the name specified as Doe, John. The same dialog could
be used for both departments by linking to an exit dialog (that is, LINK TO AGR-EXIT-DIALOG) containing a name routine.

AGR-PRINT- DESTINATION

The AGR-PRINT-DESTINATION field initially contains the default name of the printer for the application as specified
on the ADSA Application Definition screen. Dialogs and user programs can use this print destination with the WRITE
PRINTER DESTINATION command.

AGR-USER-ID

The AGR-USER-ID field can be queried by dialogs and user programs.

AGR-PRINT-CLASS

The AGR-PRINT-CLASS field initially contains the default printer class for the application as specified on the ADSA
Application Definition screen. The dialog can reference this field with the WRITE PRINTER CLASS command.

AGR-SIGNON- SWITCH

The AGR-SIGNON-SWITCH field can be queried to determine if there has been a valid signon.

AGR-SIGNON- REGMTS

The AGR-SIGNON-REQMTS field indicates whether signon is optional, required, or not used for the signon menu, as
specified on the Security screen. This field can be referenced for additional security checking.

AGR-MAP- RESPONSE

The AGR-MAP-RESPONSE field can be used as a response field, in place of the $RESPONSE field, in any user-defined
nonmenu map. The dialog can initialize this response field before mapout so that the desired default response appears on
the map. For input purposes, the AGR-MAP-RESPONSE field works in the same manner as the $RESPONSE field. For
information on the $RESPONSE field, refer to the IDMS Mapping Facility Section.

AGR-MODE

The AGR-MODE field initially contains the value STEP or FAST as specified on the Application Definition screen.
Typically, the design of a dialog map includes a field that displays the value of AGR-MODE. The terminal operator can
change this field at any time.

The following examples show how the AGR-MODE field can be used, in conjunction with the EXECUTE NEXT
FUNCTION command, to implement a STEP/FAST mode for an ADSA application. The logic in the first example assumes
that all data field validation is handled by the automatic editing specifications in the dialog's map. The logic in the second
example assumes that additional data validation is required in the response process code. In both cases, any data
entered by the terminal operator is always processed. Note that the first pass flag field has no significance in FAST mode.

Example 1

This sample process code illustrates the manner in which a dialog can query the AGR-MODE field of the ADSO-
APPLICATION-GLOBAL- RECORD to determine what course to follow. If the dialog is in STEP mode, the dialog
redisplays the screen with a confirmation message for the terminal operator; if in FAST mode, control is passed
immediately to the next function. The initial value of AGR-MODE is supplied by the runtime system; the user can alter the
value of AGR-MODE at any time during application execution.

 IF ANY OF (EMPLOYEE-NBR, SKILL-CODE, SKILL-LEVEL)

   ARE CHANGED

    DO.

      MOVE 'Y' TO FIRST-PASS-FLAG.

      MOVE EMPLOYEE-NBR TO WK-EMPNBR.

      MOVE SKILL-CODE TO WK-SKLCODE.

      MOVE SKILL-LEVEL TO WK-SKLEVEL.

      LINK TO 'CEMDUEMP'.
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    END.

 IF AGR-STEP-MODE

    DO.

      IF FIRST-PASS-FLAG='Y'

        DO.

          MOVE 'N' TO FIRST-PASS-FLAG.

          DISPLAY MSG TEXT IS 'EMPLOYEE UPDATED'.

        END.

      MOVE 'Y' TO FIRST-PASS-FLAG.

    END.

 EXECUTE NEXT FUNCTION.

 

Example 2

The sample code shown in the following example shows the use of the AGR-MODE field when data validation needs to
be handled by code in the response process. Note that the EXECUTE NEXT FUNCTION command is never encountered
while uncorrected validation errors still exist.

 IF ANY OF (EMPLOYEE-NBR, SKILL-CODE, SKILL-LEVEL)

   ARE CHANGED

    DO.

      MOVE 'Y' TO FIRST-PASS-FLAG.

      IF EMPLOYEE-NBR GE 2000 AND SKILL-CODE='A'

         DO.

           MOVE 'Y' TO ERROR-FLAG.

           DISPLAY MSG TEXT IS

              'EMPLOYEE NUMBER/SKILL CODE MISMATCH'.

         END.

      MOVE 'N' TO ERROR-FLAG.

      MOVE EMPLOYEE-NBR TO WK-EMPNBR.

      MOVE SKILL-CODE TO WK-SKLCODE.

      MOVE SKILL-LEVEL TO WK-SKLEVEL.

      LINK TO 'CEMDUEMP'.

      CALL EMPDTE25.

    END.

 IF ERROR-FLAG='Y'

     DISPLAY MSG TEXT IS

        'EMPLOYEE NUMBER/SKILL CODE MISMATCH'.

 CALL EMPDTE25.

 !**************************************************

 DEFINE EMPDTE25.

 !**************************************************

 IF AGR-STEP-MODE

    DO.

      IF FIRST-PASS-FLAG='Y'

        DO.

          MOVE 'N' TO FIRST-PASS-FLAG.

          DISPLAY MSG TEXT IS 'EMPLOYEE UPDATED'.

        END.

      MOVE 'Y' TO FIRST-PASS-FLAG.

    END.

 EXECUTE NEXT FUNCTION.
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The following fields from the ADSO-APPLICATION-GLOBAL- RECORD are often mapped to screens associated with
user-defined nonmenu maps:

• AGR-DIALOG-NAME
• AGR-APPLICATION-NAME
• AGR-CURRENT-FUNCTION
• AGR-FUNCTION-DESCRIPTION
• AGR-DATE
• AGR-USER-ID
• AGR-MODE
• AGR-PASSED-DATA
• AGR-MAP-RESPONSE

For an illustration of how these fields can be used on maps, refer to "Designing maps" in Section4.

ADS Naming Conventions
The establishment of naming conventions reduces the accumulation of redundant data and improves the overall design of
an application. Naming convention standards apply to the components of an application as well as to the database entities
accessed by the application.

Naming Application Entities
Naming conventions make it easier to keep track of application components as they are created and maintained.
While mnemonic names can work well for less complex applications, mnemonics are inadequate when handling the
large volume of complex applications that typically exist at most sites. Adhering to a naming convention eases the
construction of component names, eases the reconstruction of component names if one is forgotten, and eases the use
and maintenance of an application.

Naming Convention Standards

The following table lists the naming convention standards used for the sample application in this section.

Position Value Meaning
1 C IDMS product
2-3 EM

IS
FS
MS
SY

Type of application:
Employee information
Information system
Financial system
Manufacturing system
System activities
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4 D
F
M
P
H
R
S
T
U

Component type:
Dialog
Function
Map
User-defined program
Help module
Report
Report
Subschema
Table
Menu

5 A
C
D
E
I
M
U

Component functions:
Add operation
Encode/decode (column 4 indicates table)
Delete operation
Edit operation (column 4 indicates table)
Inquiry operation
Modify operation
Update operation

6-8 xxx Component designator:
Three characters used as unique
identifiers for the component

Assigning Names

Names in an application can be assigned in the following manner:

• Dialogs, maps, tables, programs, help modules, and reports can use the conventions in preceding table as follows:
 Dialog:         CEMDILIS

 

 Map:            CEMMILIS

 

 Code table:     CEMTCLIS

 

 Edit table:     CEMTELIS

 

 Menu:           CEMUILIS

 

 User program:   CEMPILIS

 

 Help module:    CEMHILIS

 

 Report:         CEMRILIS

 

• Dialog premap and response process names can be the concatenation of the dialog name and the suffix -PREMAP or
-RESPONSE, as in the following examples:
 CEMDILIS-PREMAP

 

 CEMDILIS-RESPONSE

 

 714



 Programming

If there are multiple response processes, the suffixes can be structured to reflect the function of each response
process, as follows:
 CEMDILIS-ADDRESP

 CEMDILIS-DELRESP

 

• Names for subroutines included in the premap and response processes can be made up of a meaningful name of up to
6 characters with a 2-digit suffix, as follows:
 PASSDT05

 MESSGE97

 DBERR99

 

The numeric suffixes can be assigned and incremented as the subroutines appear in the dialog. This numbering
convention makes it easier to locate a subroutine in the dialog listing. For example, MESSGE97 is located near the
end of the listing while PASSDT05 is located near the beginning.

Naming Database Information
Glossary

The creation of a glossary can be an effective means of establishing naming conventions for database information. The
glossary can be stored in the dictionary where it is readily available as a reference tool. Tools such as the glossary also
aid in the development of consistent site-specific application coding standards.

Example

The following example shows sample entries from one type of glossary. This example shows one way in which a glossary
can be defined; each design team must determine the naming conventions that best suit its needs. Note that the word
WORD in this example is a user-defined entity defined to the data dictionary, as follows:

The sample entries from this glossary show one way in which naming conventions can be implemented within an
installation. In this glossary, the application designers have determined that certain words are always to be abbreviated
and others are never to be abbreviated; the majority of words are to be spelled out completely whenever possible. When
stored on the data dictionary, the glossary is readily available as a reference section for programmers and developers.

 ADD CLASS NAME IS WORD

 CLASS TYPE IS ENTITY.

 

 

 

 ADD WORD ABEND           ABBREVIATED NEVER

 ADD WORD ABSOLUTE        ABBREVIATED NEVER

 ADD WORD ACCEPT          ABBREVIATED NEVER

 ADD WORD ACCOUNT         ABBREVIATED SOMETIMES ABBR ACCT

 ADD WORD ACCRUAL         ABBREVIATED NEVER

 ADD WORD ACCUMULATE      ABBREVIATED SOMETIMES ABBR ACCUM

 ADD WORD ACKNOWLEDGE     ABBREVIATED SOMETIMES ABBR ACK

 ADD WORD ADMINISTRATION  ABBREVIATED ALWAYS ABBR ADMIN

 ADD WORD ADDRESS         ABBREVIATED ALWAYS ABBR ADDR

      .

      .

      .

      .

      .

      .

 715



 Programming

 ADD WORD YIELD           ABBREVIATED SOMETIMES ABBR YLD

 ADD WORD YTD             ACRONYM 'YEAR TO DATE'

 ADD WORD YY              ABBREVIATED NEVER

 ADD WORD ZERO            ABBREVIATED NEVER

 ADD WORD ZONE            ABBREVIATED NEVER

 

Information entities can use the following naming conventions:

• Database elements can be established using approved names from the glossary and can be further defined with
synonyms. Element names should have a maximum of 25 characters. The following example lists an element and
three synonyms:
 EMPLOYEE-CODE

 

 DB-REC-EMPLOYEE-CODE

 MAP-EMPLOYEE-CODE

 WORK-EMPLOYEE-CODE

 

• Database Records can be composed of approved, usable names (for example, EMPLOYEE). Records can be given
greater flexibility with the addition of suffixes. The following example lists employee records with identifying suffixes:
 EMPLOYEE-0600

 EMPLOYEE-2500

 EMPLOYEE-6359

 

In ADS process source, as well as in COBOL, Culprit, and map source, the elements can be referenced by the
element name plus the suffix, as follows:
 EMPLOYEE-CODE-6359

 

• Map work records are composed of the map name followed by the suffix -MAP-RECORD, as in the following example:
 CEMMILIS-MAP-RECORD

 

Elements in the map record utilize the prefix MAP- and the element name, as follows:
 MAP-OFFICE-CODE

 

If the map needs more than one work record, a number is added to the word MAP, as follows:
 CEMMILIS-MAP2-RECORD (the second map record)

 

 MAP2-OFFICE CODE (a record element from the second record)

 

• Dialog work records are composed of the dialog name followed by the suffix -WORK-RECORD as in the following
example:
 CEMDULIS-WORK-RECORD

 

Elements in the dialog work record utilize the prefix WORK- and the element name, as follows:
 WORK-OFFICE-CODE

 

If the dialog needs more than one work record, a number is added to the word WORK, as follows:
 CEMDILIS-WORK2-RECORD (the second dialog work record)

 

 WORK2-OFFICE CODE (a record element from the second record)
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• Set names are established by concatenating an abbreviation of the owner record (a 7-character maximum) with that of
the member record (a 6-character maximum), as follows:
 EMPL-SKILL

 

Performance Considerations (ADS Runtime)
The performance of the ADS runtime system is dependent upon a number of factors, such as the size of the IDMS/DC
or DC/UCF system, the number of applications being run concurrently, and the number of users for a given application.
Rather than attempting to give definitive instructions for the improvement of performance, this section discusses the
following aspects of the ADS runtime system:

• Parameters affecting performance
• Resource management

Each of these considerations is discussed separately below.

ADS System Generation

The ADS system is generated by submitting ADSO, PROGRAM, and TASK statements to the DC/UCF system generation
compiler. Optionally, the KEYS statement is used to define site-specific control key functions.

Statements

These statements are used as follows:

• The ADSO statement includes parameters that define the ADS runtime environment, as follows:
– The task code (ADS) that initiates the ADS runtime system
– The mainline dialog that can begin executing immediately
– The maximum number of dialog levels that can be established by each application
– The disposition of record buffers during a pseudo-converse (that is, whether they can be written to the scratch area

of the data dictionary)
– The size of the primary and secondary record buffers
– The AUTOSTATUS facility that handles errors generated by database, logical record, or queue and scratch record

processing
– The Status Definition Record that associates status codes returned by database, logical record, and queue and

scratch record access with condition names
– The treatment of numeric values placed into alphanumeric fields by arithmetic and assignment commands
– The display of the Dialog Abort Information screen when the runtime system detects an abend condition in an

executing dialog
– Whether dialog statistics will be collected
– How ADS is to perform a mapout when a dialog's map is already displayed as a result of a previous mapout in a

pageable map
– Whether record buffer blocks are to be compressed across a pseudo-converse when they are retained in the

storage pool
– How the amount of storage to be allocated for record buffer blocks is to be determined

• The PROGRAM statement defines the following ADS components as DC/UCF programs:
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– The ADSORUN1, ADSORUN2, and ADSOMAIN runtime system programs
– The system maps (the menu map, runtime message map, and maps for each of the application and dialog compiler

screens)
– The application and dialog compiler programs (ADSA and ADSC)
– ADS dialogs (an optional parameter if null Program Definition Elements (PDEs) are defined in the SYSTEM

statement)
• The TASK statement defines the following task codes:

– ADS and ADS2 to initiate the runtime system
– ADSA to initiate the application compiler
– ADSC to initiate the dialog compiler
– ADSR to initiate the runtime system when returning from a linked user program

For detailed syntax and examples of the sysgen statements, refer to the IDMS System Generation Section.

The following discussion highlights selected aspects of system generation that have particular import when considering
system performance in an ADS environment. These features are as follows:

• Allocating primary and secondary storage pools
• Relocating resources
• Specifying the number of online tasks and external request units

Each of these considerations is discussed separately below.

Allocating Primary and Secondary Storage Pools

Record Buffer Block

The runtime system allocates and initializes record buffers for use by executing dialogs. When an application is initiated,
ADS allocates a Record Buffer Block (RBB) from the DC/UCF storage pool to hold the subschema, map, and work
records accessed by the dialogs in the application thread. The RBB must be large enough to accommodate the largest of
these records.

There is one primary RBB for each application. ADS allocates a secondary RBB when the RBB becomes full during
execution of the application or does not have enough remaining space to hold a record. Additional secondary RBBs can
be allocated by the ADS runtime system as necessary.

The data communications administrator (DCA) can specify the size of the primary and secondary RBBs with the
PRIMARY POOL and SECONDARY POOL parameters of the ADSO statement. When allocating the primary and
secondary storage pools, the DCA needs to consider the size and number of the records used by the application as well
as the header records maintained by the buffers.

The primary RBB should be large enough to satisfy the records associated with the most-frequently used dialogs. The
secondary RBB should be large enough to accommodate the largest record.

Alternatively, the runtime system can be directed to calculate the size of the RBBs for an application or dialog and to use
the calculated size when acquiring storage space for the RBBs. Use the calculated size in systems where there is a high
number of records and storage space is a concern.

The following diagram shows the structure of the Record Buffer Block. Each record buffer contains a 24-byte header to
keep track of available space. For each record in the pool, ADS maintains a record header (RBE) that requires 44 bytes
of storage for database records and 56 bytes of storage for logical records. There is also a header for each element of a
logical record. All records and headers are aligned on doubleword boundaries. Each buffer pool must be large enough to
accommodate the largest subschema, map, work, database, or logical record used by a dialog in the application.
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Relocating Resources

The fast mode threshold is used by the ADS runtime system in conjunction with the RESOURCES ARE FIXED
specification to determine whether record buffers are written to disk or kept in main storage across a pseudo-converse.
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If the total size of all record buffers, in bytes, exceeds the fast mode threshold and RESOURCES ARE FIXED has been
specified, the record buffers are written to disk; otherwise, the record buffers are kept in the storage pool. Storage used for
currency blocks, ADS terminal blocks (OTBs), OTB extensions, and variable dialog blocks (VDBs) is not eligible for writing
to scratch.

Size of the Threshold

The size of the threshold is a site-specific determination that is based on the availability of general resources versus the
amount of available storage. I/Os for DC/UCF journaling and CPU cycles for record locking are used when record buffers
are written to the scratch/queue areas. Therefore, when buffers exceed the fast mode threshold, the increased use of
resources will slow down the transaction response time. On the other hand, if buffers are always under the threshold (that
is, if the fast mode threshold is high), more memory is required.

Alternative Method

Alternatively, the DCA can specify that storage used for RBBs and statistics control blocks is always written to scratch
across a pseudo-converse, regardless of the relocatable threshold that has been defined for primary and secondary
storage pools. In this situation, other storage (that used for currency blocks, OTBs, OTB extensions, and VDBs) is written
to scratch across a pseudo-converse only when the relocatable threshold is exceeded.

Specifying the Number of Online Tasks and External Request Units

The MAXIMUM TASKS and MAXIMUM ERUS parameters specify the maximum number of user tasks (online tasks) and
external request units that can be active concurrently. The size of these parameters can affect the amount of time spent
by DC/UCF in searching the queues for tasks that are waiting to be executed.

Considerations

The number of online tasks and external request units that should be specified is a site-specific determination and is
dependent upon factors such as the number of tasks processed each hour in a particular environment. When setting
the MAXIMUM TASKS and MAXIMUM ERUS parameters on the SYSTEM statement, the following statistics should be
considered:

• Increasing the MAXIMUM TASKS or MAXIMUM ERUS parameters by one (1) causes virtual storage requirements to
increase as shown below:

Resource Size of resource Total

TCE 248 bytes 248 bytes

STACKSIZE 320 words 1,280 bytes

DCE 40 bytes 40 bytes

ECB * 3 8 bytes 24 bytes

DPE * 20 16 bytes 320 bytes

RCE * 15 16 bytes 240 bytes

RLE * 25 8 bytes 200 bytes

Total increase per task 2,352 bytes

Note that a value larger than the default (420) should be specified for the STACKSIZE when using ADS. If the
STACKSIZE is at 420 and two tasks exceed stacksize and go into abend storage at the same time, the system will abort
with an abend code of 3995.
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• The following DC/UCF system parameters should be increased as specified for every increment of 1 in the size of
MAXIMUM TASKS or MAXIMUM ERUS:

Parameter Amount increased

ECB LIST 3

DPE COUNT 20

RCE COUNT 15

RLE COUNT 25

ADS Resource Management

In designing applications, consideration must be given to the efficient management of system resources. The
management of resources such as the database, the storage pool, and the program pool storage affects the performance
of online applications since many users may require access to these resources simultaneously.

The following diagram shows the resources used by an application in a non-SQL environment while a task is active and
after the task has terminated.

When a Task is Active
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After the Task has Terminated
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The remainder of this section discusses methods that can be used to monitor the resource consumption of an application
and ways in which to utilize available resources efficiently.

Monitoring Tools

As with any task running under DC/UCF, the major resources to be monitored in an ADS environment are as follows:

• Task processing support
• Variable storage pool
• Program pool storage
• Database locks
• I/Os (disk and terminal data transmission)
• CPU cycles

Each of these resources can be monitored with data dictionary reports and DC/UCF master terminal functions, as
discussed below.
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Task Processing Support

The following diagram shows the resources in use while a task is active (left diagram) and those in use after the task (right
diagram) terminates.

Example
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Displaying Internal Resources

The following DC/UCF master terminal functions display the internal resources used to support task processing:

• DCMT DISPLAY ACTIVE TASK displays global statistics on active tasks and information on each active task thread.
• DCMT DISPLAY STATISTICS SYSTEM displays information on the system including the peak task control element

(TCE) stack; and the maximum number of resource link elements (RLEs), resource control elements (RCEs), and
deadlock prevention elements (DPEs) used by the tasks.

Variable Storage Pool

The following sysgen reports (CREPORTS) and DCMT functions can be used to monitor the use of the storage pool:

• CREPORT 25 verifies the size of the storage pool and indicates whether storage protection has been enabled for the
system.

• DCMT DISPLAY ACTIVE STORAGE shows the current fragmentation of the storage pool.
• DCMT DISPLAY LTERM RESOURCES indicates which terminals are active and own resources.
• DCMT DISPLAY LTERM lterm-id-a RESOURCES displays the specific resources (and the addresses of those

resources) owned by the named terminal.
• DCMT DISPLAY MEMORY hex-address-a displays an actual resource as it appears in memory.
• CREPORT 40 supplies the current parameters specified in the ADSO statement.

The IDMS Reports Section section describes CREPORTS; the IDMS System Tasks and Operator Commands Section
details the master terminal functions available to monitor system resources.

Information from the above displays and reports can be used to calculate the number of users the system can currently
support, assuming various storage pool sizes.

Program Pool Storage

The following DCMT commands can be used to provide information on the program pool:

• DCMT DISPLAY ACTIVE PROGRAMS displays the following:

 725



 Programming

– Statistics on program pool usage, including the total number of pages and total number of bytes in the pool; the
number of loads to the program pool; the number of pages loaded; and the number of load conflicts

– Information on currently active programs including the program name, type, and version number; count of users
currently using the programs; size of the program in K bytes; the number of times the program was called; and the
number of times the program was loaded into the program pool

– The program pool page allocation map that shows which pages are not in use; which pages are in use by one
program; and which pages are in used by more than one program

• DCMT DISPLAY ACTIVE REENTRANT PROGRAMS displays the above information for the reentrant program pool
and the active reentrant programs. If no reentrant pool is defined, the standard program pool is shown.

Database Locks

The DCMT DISPLAY RUN UNIT and OPER WATCH DB RUN UNITS commands can be used to show the number of
database locks being requested for a particular run unit. The number of database locks maintained by a DC/DC system
has considerable impact on CPU usage.

These locks are specified at sysgen time by the RULOCKS and SYSLOCKS parameters of the SYSTEM statement.

For a discussion of database locks, refer to the IDMS Database Design Section. For information on factors to consider
when preparing the SYSTEM statement, refer to the IDMS System Generation Section.

Disk I/O

The following reports can be used for monitoring disk I/O:

• JREPORT 004 shows the average number of I/Os to disk for a given program.
• DCMT DISPLAY RUN UNITS or OPER W DB RU shows if any run units are waiting for a journal buffer (as indicated by

a run unit status value of IUH). IUHs occur most frequently when the fast mode threshold is set too low.

For information on the JREPORTS (journal reports), refer to the IDMS Reports Section.

Terminal I/O

Monitoring Steps

The following steps can be taken to monitor terminal I/Os:

1. Run the mapping utility (RHDCMPUT) for a report on a specific map. This report will display a picture of the map
and the attributes currently assigned to the map. The report will also indicate whether BACKSCAN is enabled for
any mapping fields. If BACKSCAN is in effect and the NEWPAGE option on the ADSO statement has been selected,
extraneous data from the previous mapout may be left on the screen when a map is redisplayed. It is advantageous to
have NEWPAGE in effect, however, because this option increases runtime efficiency by reducing the number of data
fields that need to be transmitted to the terminal. For more information on the NEWPAGE feature, refer to the ADS
Reference Section.

2. Use DCMT VARY PTERM pterm-id TRACE ALLIO FF to cause the datastream being transmitted to the terminal to be
written to the log as well.

3. Use SHOWMAP map-name in conjunction with DCUF USERTRACE to cause the datastream of a particular map to be
traced.

4. Use DCMT VARY PTERM pterm-id TRACE ALLIO OFF to turn off the trace, suppressing any further transmission of
datastreams to the log.

5. Run the print log utility (RHDCPRLG) to show the actual trace. Specify the following parameters in the utility JCL:
 PRINT ALL FOR ALL

 FROM time ON date

 TO time ON date
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Transmission times can be calculated by analyzing the length of the datastream.

CPU Usage

To monitor CPU cycles and obtain CPU usage by task, the system can be instructed to collect task statistics. It is
advisable not to request task statistics unless there is a demonstrated need as they require considerable overhead
and generate a large volume of data. Task statistics are requested by specifying TASK STATISTICS WRITE or TASK
STATISTICS COLLECT on the SYSTEM statement. The statistics are written to the DC/UCF log.

For detailed information on collecting task statistics, refer to IDMS System Operations Section.

Conserving Resources

Resources can be conserved as follows:

• Enable storage protection -- Storage protection is enabled by specifying PROTECT in the SYSTEM statement at
system generation. The benefits of using storage protection are as follows:
– CPU overhead is reduced because there are shorter chains for the system to walk.
– Resources are clustered.
To avoid SVC overhead, it is advisable to enable storage protection (that is, specify PROTECT) on the SYSTEM
statement and to disable storage protection (that is, specify NOPROTECT) on the PROGRAM statement.

• Specify buffer sizes in multiples of 4084 bytes -- The 4084-byte limit represents a multiple of 4K (4096 bytes) less the
12 bytes for pointer information and task ID address, as shown below:

If a 4K page were selected, storage would have to be taken from two contiguous pages. The benefits of placing a 4084-
byte limit on the amount of storage acquired are as follows:

• Fragmentation of the storage pool is reduced when only one page is requested. Space is allocated in contiguous
frames for a particular request. It is easier for the system to find one page rather than two contiguous pages.

• Less CPU overhead is required because partial pages do not have to be calculated or scanned. When the system
finds a request for a multiple of 4K (less the pointer information), it will immediately scan the pool looking for entirely
empty pages, thus saving overhead.

• Limit the size of subschemas -- Subschemas should be specified to the requirements of the application. The size of
the currency block is directly related to the storage requirements of the variable subschema storage block (VB50)
used at runtime; the runtime system maintains currency tables for every record, set, and area accessed by the dialog.
Therefore, it is worthwhile to make subschemas as streamlined as possible.

• Limit the number of dialog levels -- The MAXIMUM LINKS parameter of the ADSO sysgen statement specifies the
maximum number of dialog levels that can be established by each respective ADS application; keep this parameter
low. A well designed application has as few levels as possible. The number of levels should be limited because, for
each level established in the application, kept storage is acquired for the Variable Dialog Block (VDB) and the currency
block. Storage established at a particular level is not released until control is passed upward.
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To limit the number of levels established, use the TRANSFER command whenever possible; build the application
horizontally (that is, pass control laterally) rather than vertically.

• Control the size of the application -- The size of dialog premap and response processes, the number of data
fields included in a map, the size of the subschemas, and the size of database, map, and work records affect the
performance of the ADS runtime system. The actual number of I/Os required to load a complete program is dependent
upon the size of a page in the DDLDCLOD area, the amount of overflow that will be encountered to load that record,
and the size of the actual program being loaded. Therefore, the following benefits are realized by minimizing the size of
programs:
– A reduction in the work required to load a small program as compared to a large program
– A reduction in time spent loading a particular program in the program pool or reentrant pool
– A reduction in time spent waiting for space in the program pool or reentrant pool
Under DC/UCF, the term program refers to ADS dialogs, tables, maps, subschemas, and online and batch programs.

• Make frequently called programs resident -- A frequently called program (such as ADSOMAIN) is virtually a resident in
the program pool or the reentrant pool. The program should be made resident because the operating system can page
more rapidly than IDMS-DC/UCF can read in a page from the DDLDCLOD area. By making the program resident,
the operating system, rather than DC/UCF, will be requested to bring the page in core. Additionally, the program and
resident pool will be less fragmented when a frequently used program is made resident. A program can be specified as
resident on the PROGRAM statement at system generation.

• Free the resources of an inactive terminal -- The resource timeout facility can be activated on the SYSTEM statement
at system generation, specifying the amount of time a terminal is permitted to be inactive (that is, have no task
executing) before all resources owned by the terminal are deleted and control is returned to the system. Because
longterm storage resources are associated with a terminal even though a program is not active, freeing those
resources will free space for other users of the system. This is particularly important if longterm locks are being
implemented.

Overview of ADS Application Development
Application Development System (ADS) enables you, as an application developer, to develop and execute online
applications that query and update an IDMS/DB database or VSAM file.

Development Tools

The ADS application development environment features menu-driven development tools that simplify and speed the
definition of applications. Components developed by using ADS development tools are modular and can be reused in one
or more applications.

Process Language

To enable an application to access the database, perform calculations, and perform other customized processing, you use
the high-level process language provided by ADS. Easily recognizable commands (such as DISPLAY) greatly simplify
many frequently performed operations. Modules written in this process language can be added to an application whenever
processing is required.

ADS is fully integrated with Application Development System/Batch (ADS Batch). Developers who use ADS Batch to
define batch applications can use the same development tools used by ADS developers.

For more information on ADS Batch, see the ADS Batch User Section.

Additionally, ADS applications can accommodate components developed by using the IDMS Automatic System Facility
(ASF). Execution of ADS applications can be traced and debugged by using the IDMS online debugger or ADS Alive.
Runtime performance and resource usage of an application can be tracked by using the IDMS Performance Monitor.

This section introduces ADS by discussing:

Application development
in the ADS environment
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Application development tools
that will be discussed in this user's section

Application Development
Flexible Application Development Environment

ADS provides a flexible application development environment. You can define application components in whatever order
makes the most sense given the application you need to define. For example, you can define the executable structure,
screen displays, and runtime flow of control for the entire application before you define any modules of process code for
the application. Alternatively, you can fully define all components, including modules of process code, for a subset of the
application before even beginning to define components for the remaining application.

Methodology

This section illustrates ADS concepts by showing you how they apply to the definition of a sample application. The
methodology presented here shows you one way to efficiently develop a new application by using ADS development
tools. At your site, other application development strategies may be employed.

Structure Diagram

A useful first stage in developing a new ADS application is to develop a structure diagram based on the specifications for
the application. Drawing a structure diagram for an application is useful because:

The application's functional requirements are clarified before any specific development occurs
. Potential design and development misunderstandings are often caught in the process of developing a structure
diagram.

The structure diagram is a development resource for application developers throughout the development
cycle

. While developing application components, the developer can use the structure diagram as a reminder of how
each component relates to the entire application. ADS application components fit directly into an application
structure diagram.

Sample Application

The structure diagram for a small Personnel application is shown below. This application allows users to maintain
information on departments and users. Related data, such as office addresses and insurance information, is also collected
and stored by using this application. You will develop the Department portion of this application in this section.
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Functions

As shown in this sample structure diagram, the application structure is made up of functions. Each function is related to
work performed by the end user on a single screen. For example, the Personnel application includes functions such as
ADDDEP, MODDEP, and DELDEP, which allow you to add, modify, and delete department records in the database. Menu
functions, such as MAINMENU and DEPTMENU, allow you to select other functions in the application. Other functions
allow you to return to previous menus (functions BACK and TOP) and to exit from the application (function EXIT).

To reduce repetition of information, this section presents steps for developing only the Department portion of this sample
Personnel application. Remaining portions of the Personnel application can be added to the Department application at
any time. The strategy of defining different portions of applications at different times is particularly useful when developing
large applications.

Defining the Application

As soon as the application structure diagram is completed and approved, you can begin to define the application in the
data dictionary. In this section, you will define the sample Department application in two steps:

1. You will develop a prototype application based on the approved structure diagram for the application.
The ADS runtime system simplifies the definition of prototypes by automatically performing many basic processing
activities, such as displaying a screen. You can define a prototype without writing any process logic. Additionally, you
can execute a prototype application before the database is developed.

2. You will enhance the tested and approved prototype by adding process logic.

Advantages

Advantages to developing a prototype application before defining any process logic for the application include:
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Timely feedback
-- End users and other interested people can execute the completed prototype application to see how well
screens meet their needs and to verify that flow of control from function to function makes sense based on their
job responsibilities.

Ease of modification
-- Improvements suggested by end users can be included in the prototype application quickly because you do not
have to modify any process logic or database definitions.

Efficient use of development time
-- The prototype application developed for early testing is itself developed into the final production application.
Components created for the prototype are all used in the final application.

Application Development Tools
ADS applications are developed and executed by using a variety of online tools. The following tools are used to develop
the sample Department application.

ADS application compiler (ADSA) --
Used to define the executable structure of an application, based on the structure diagram developed for the
application.

ADS dialog compiler (ADSC) --
Used to define ADSdialogs, which handle most runtime interactions with the end user.

Online mapping facility (MAPC) --
Used to define maps, which establish preformatted screens. Dialogs use maps to display and allow end users to
input information.

Integrated Data Dictionary (IDD) menu facility --
Used to create data definitions and modules of process code.

Runtime system --
Used to execute ADS applications at any stage in the application's life cycle.
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As an application developer, you can execute the application at any time in the development cycle by using the runtime
system. Additionally, end users execute the application by using the runtime system.

Components defined by using ADSA, ADSC, MAPC, and the IDD menu facility are all stored in the data dictionary.

You can access any of the above development tools from IDMS/DC, the IDMS teleprocessing (TP) monitor, or DC/UCF,
the teleprocessing monitor interface. Additionally, you can transfer directly among ADSA, ADSC, MAPC, and the IDD
menu facility by using the transfer control facility (TCF).

Transfer Control Facility You can use TCF at any time during an application development session to suspend one
development tool and transfer to another.

For example, while using ADSC to define a dialog, you might remember that the related map definition is still incomplete.
You can suspend your ADSC session, transfer directly to MAPC to complete the map, and then transfer back to ADSC to
resume your suspended dialog-definition session.

Task Codes

To invoke a development tool from IDMS/DC or DC/UCF (DC/UCF), or TCF, specify the task code associated with the
tool. A task code is a unique invocation name defined for a development tool at system generation time. Sample task
codes for ADS development tools are presented in the table below. The task codes shown allow you to operate under
TCF and, therefore, switch from tool to tool.

 732



 Programming

NOTE
If you are not operating under TCF, you cannot switch to another tool without first returning to DC/UCF.

Task codes can vary from site to site.

Development tool Sample task code Site task code
ADS application compiler (ADSA) ADSAT  
ADS dialog compiler (ADSC) ADSCT  
IDD menu facility IDDMT  
Online mapping (MAPC) MAPCT  

Defining an Application Structure Using ADSA
As an application developer, you can begin defining application components as soon as the application structure diagram
is complete. You can use ADS development tools to define a preliminary, or prototype version of the application early
in the application development cycle. Application developers and users can execute the prototype to test and suggest
improvements to the application.

As soon as the prototype application is approved, definitions that make up the application can be enhanced to perform
all processing required by the final production application. In this part of the section, "Developing the Prototype," you
will develop a prototype Department application. Then you will take this prototype application and develop it into a fully
functional application.

The first step in defining a prototype application in the data dictionary is to define the application's structure, based on the
structure diagram, by using the ADS application compiler (ADSA). The structure of an application specifies how a user
moves from function to function when executing the application.

In this section, you will begin defining the sample Department application introduced in Section7, "Overview of ADS
Application Development". This section includes:

• An overview of developing an application structure in the ADS environment
• Instructions for defining the sample Department application
• A summary of what you've accomplished in this section

Functions

An application is made up of the various functions necessary to do the work of the application. Each function represents
a unit of work in the application. For example, different functions in the Department application:

• Display a menu to help the user navigate through the application
• Perform functional processing, such as allowing the user to add or modify a department record
• Perform standard system activities, such as returning control to the application's main menu or exiting the user from

the application

Responses

The development team must arrange application functions so that users can easily get from one function to another. The
team defines paths that a user can take between functions. Each path is called a response. At runtime, the user can
select from among available responses to get from one function to another.

Application structure

The arrangement of functions and responses constitutes the structure of an ADS application. The diagram below shows
the structure of the sample Department application. This diagram includes both functions and responses because you
need to define both types of application components. The structure diagram for an application serves as a blueprint for
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application development. Functions and responses in this sample application will allow users to add, modify, and delete
information on departments.

NOTE
In this sample application, you can substitute your initials for the XXX in the task code, application name, dialog
names, etc.
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Types of functions

Most functions in an ADS application, including the Department application, are menu, dialog, or system functions.

Menu function
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A menu function displays a menu screen to an end user.

For example, the DEPTMENU function in the Department application is a menu function. The menu screen displayed by
DEPTMENU lists the ADD, MOD, DEL, and EXIT responses. At runtime, the user can select any of these responses from
the DEPTMENU menu screen. To define a menu function, all you have to do is specify where the menu belongs in the
application structure. ADS provides predefined screen formats and processing logic for menu functions.

Dialog function

A dialog function typically displays a screen that supplies information to or requests information from a user. Based on
entries made by the user, the function performs processing activities such as data retrieval and update. As a developer,
you define ADS programs, called dialogs, to handle runtime operations for dialog functions.

In the sample Department application, functions ADDDEP, MODDEP, and DELDEP are dialog functions. The user can use
ADDDEP to add a new department record, MODDEP to modify an existing department record, and DELDEP to delete a
department record from the database.

System function

A system function displays a screen and/or performs operations that are common to most applications.

For example, the POP system function in the sample Department application returns the user to the most recently used
menu screen (in this case, the DEPTMENU menu). The QUIT system function allows the user to exit from the application
at any point. To define a system function, all you have to do is specify where the function belongs in the application
structure. ADS provides all necessary logic and screens for system functions.

Paths between functions

Responses define paths between functions. At runtime, a user moves from one function to another by selecting a
response that leads from the first function to the next. For example, a user of the Department application can get from
DEPTMENU to ADDDEP by entering a nonblank in the selection field to the left of the ADD response on the menu.

The user selects a response either by typing its name (for example, ADD) in a special response field on the screen or
by pressing the function key (for example, [PF4]) associated with the response. Default responses can be defined for
functions, making it easier for users to get to frequently used functions. The structure diagram shown above gives the
name and function key for each response in the sample Department application.

Worksheets

A typical application has numerous responses and functions. Some responses and functions may be available in several
places in the application. To help keep track of the responses and functions in an application structure, some sites
develop a worksheet of responses and functions for the application. A standard worksheet that documents each response
and function is especially useful when you are defining the application structure in the data dictionary. Filling out a
worksheet for application responses and functions can simplify the application development process and can also provide
documentation of application development decisions.

A sample worksheet for the Department application is shown below.
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Task codes

To enable users to access an application, you define entry points into the application structure. You establish entry points
for ADS applications by defining task codes. When you define a task code, you associate it with a specific application
function. At runtime, you use the task code to begin executing the application at the associated function. Both application
developers and users invoke applications by using task codes.

For example, the XXXDEPT task code is associated with the DEPTMENU function in the sample Department application
shown previously. A user can invoke the application from an IDMS/DC or DC/UCF system by specifying XXXDEPT and
pressing [Enter]. The DEPTMENU menu screen is the first application screen shown to the user.

Multiple task codes

You can define more than one task code for an application. Defining multiple task codes, or entry points, is particularly
useful for very large applications. For example, if the sample Department application is incorporated into a large,
company-wide application, users who only need to use department information can use the XXXDEPT task code to enter
the application at the DEPTMENU function. Clerks in the Accounts Receivable office can use a different task code to enter
the company-wide application at a menu that lists billing and customer functions.

NOTE
In the sample application, you can substitute your initials for the XXX in the task code.

Instructions
 

As a member of the development team, you use the ADS application compiler (ADSA) to define an executable structure
for an application. ADSA screens lead you through the steps necessary to define the functions, responses, and task
codes that make up the application's structure.

When you define the application structure, you use ADSA to create a load module for the application. When you use
ADSA screens to define the application structure, you are implicitly coding the flow of control for the application.
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ADSA screens

ADSA screens are designed in accordance with the CUA definition of SAA. All screens have:

• A title at the top
• A data entry area
• PF keys at the bottom

Menu screens also have an action bar, a message area, and a command line.

 ┌-     Add  Modify  Compile  Delete  Display  Switch

 │   .______________________________________________________________________.

 └-

 ┌-                   CA ADS Application Compiler

 │

 └-              CA, Inc.

 ┌-

 │      Application name . . . .    ________

 │      Application version  . .    ____

 │      Dictionary name  . . . .    ________

 │      Dictionary node  . . . .    ________

 │

 │      Screen . . . . . . . . . _    1. General options

 │                                    2. Responses and Functions

 │                                    3. Global records

 │                                    4. Task codes

 └-

            Copyright (C) 1999 CA, Inc.

    Command ===>

    Enter  F1=Help  F3=Exit  F10=Action

Steps

To define the sample Department application structure, you will perform the following steps:

1. Invoke ADSA
2. Name the application
3. Specify basic information on the application
4. Define application response and function relationships
5. Further define the application responses
6. Further define the application functions
7. Define the application task code
8. Compile the application (creating an application load module)

After you finish defining the Department application structure, you can exit from ADSA and optionally execute the
application to test out the definitions that you have made. If you need additional information at any time about the use of
ADSA, see "Using ADSA" in section B.

NOTE
Only the menu access can be tested until prototype maps and dialogs are created.
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The following diagram shows an overview of the flow and structure of ADSA.

NOTE
This overall structure applies to the MAPC and ADSC compilers as well as to ADSA.

Step 1 Invoke ADSA

To invoke ADSA, you must be signed on to a DC/UCF system. Procedures for signing on to DC/UCF differ from site to
site. If you are not sure how to sign on, ask other users at your site for help.

Before you invoke ADSA, you may want to establish a default dictionary and/or Distributed Database (DDS) node for the
current definition session under DC/UCF. Naming a default dictionary is useful if you are working in a multiple-dictionary
environment. Naming a DDS node is useful only if you are working in a distributed database network.

At some sites, signon profiles for each user establish the appropriate default dictionary and/or node for each user that
signs on to IDMS/DC or DC/UCF.

If you want to establish defaults for your current DC/UCF session, enter the appropriate commands, one at a time, after
signing on to DC/UCF:

default dictionary
You name a by entering:
DCUF SET DICTNAME dictionary-name

default DDS node
You name a by entering:
DCUF SET DICTNODE node-name
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You can display the names of your default dictionary and DDS node at any time by entering, one at a time:

DCUF SHOW DICTNAME

DCUF SHOW DICTNODE

Specifying the task code for ADSA

When you've signed on to DC/UCF and optionally established a default dictionary name/node, you can invoke ADSA. To
do this, you enter the task code for ADSA1.

For example, if the task code for ADSA is ADSAT, you can invoke ADSA from IDMS/DC as shown:

ENTER NEXT TASK CODE:

adsat 

                                         Press the ENTER

                                         key to input the --► [Enter]

                                         task code for

                                         ADSA.

Using the task code ADSAT means that you are invoking ADSA under TCF (the transfer control facility). Once you are in
the ADSA tool under TCF, you can switch to another application development tool without returning to DC/UCF.

Main menu screen

ADSA begins with the Main Menu screen:

     Add  Modify  Compile  Delete  Display  Switch

  .____________________________________________________________________________.

                        CA ADS Application Compiler

                      CA, Inc.

     Application name . . . .    ________

     Application version  . .    ____

     Dictionary name  . . . .    ________

     Dictionary node  . . . .    ________

     Screen . . . . . . . . . _    1. General options

                                   2. Responses and Functions

                                   3. Global records

                                   4. Task codes

       Copyright (C) 1999 CA, Inc.

  Command ===>

  Enter  F1=Help  F3=Exit  F10=Action
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If you are using a teleprocessing monitor other tha IDMS/DC, specify the task code for ADSA in response to the prompt
presented by that monitor. For more information on task codes for ADS development tools, see Application Development
Tools.

After you invoke ADSA, you can begin defining the application, as described below.

Step 2 Name the Application

The ADSA Main Menu screen allows you to specify the name of the application, its version number, and the dictionary
in which it resides. This dictionary name overrides the current default (if one has been set) and becomes the new default
dictionary.

Screen prompts

When you begin an application definition, you typically enter information after one or more of the following Main Menu
screen prompts:

Application name
-- You must supply an application name. The name you specify must be unique among all program names
(including applications, dialogs, maps, tables, help modules, etc.)

Application version
-- You can optionally type a version number for the application after this prompt. When following the example in
this section, use the default version number of 1.
In a development environment, you might select a different test version number, such as 5. You would give all
test components the same test version number. You would then set up the system so that, when you execute the
application, test components are executed rather than production components.
For more information on maintaining separate test and production definitions in the same data dictionary, see
IDMS System Operations Section

Dictionary name
-- A dictionary name may already be displayed after the Dictionary name prompt on your terminal. A sample
dictionary name (DEMO) is shown in examples throughout this section.
If a dictionary name is not displayed, check with others at your site to find out if you need to specify one. You
typically need to enter the name of your group's dictionary only when you are not using the default dictionary in a
multiple-dictionary environment.

Dictionary node
-- A dictionary node name may already be displayed after the Dictionary node prompt on your terminal. Sample
definition screens in this section do not show a node name.
If a dictionary node is not displayed, check with others at your site to find out if you need to specify one.

1

You can use the tab key to move the cursor quickly and easily between prompts. Begin defining your application on the
Main Menu screen as shown below:

      Add  Modify  Compile  Delete  Display  Switch

    .__________________________________________________________________________.

                            CA ADS Application Compiler

                        CA, Inc.

       Application name . . . .    xxxappl_
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       Application version  . .    1___

       Dictionary name  . . . .    demo____

       Dictionary node  . . . .    ________

Adding the application

To add the application, position the cursor on the Add item on the action bar and press [Enter]. You can position the
cursor on Add by:

• Pressing [PF10] move to the action bar and then tabbing to Add and pressing [Enter]
• Tabbing to Add and pressing [Enter]
• Typing add on the command line and pressing [Enter]

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

 │                       │

 │  Copy from application│A-ADS Application Compiler

 │    Name     ________  │

 │    Version     1      │ter Associates International, Inc.

 │-----------------------│

 │  F3=Exit              │

 │_______________________│

    Application name  . . . .   XXXAPPL_

    Application version . . .      1

    Dictionary name . . . . .   DEMO____

    Dictionary node . . . . .   ________

Once you have displayed the Add action item, press [Enter] to add the application to the dictionary. The action is
confirmed.

ADSA redisplays the Main Menu screen with an appropriate message:

• A confirming message is returned when your definition contains no errors.
• An error message is returned if ADSA detects any errors. Read the message to see what problem has occurred. You

can type over any fields in error and then press [Enter] again.

Step 3 Specify Basic Information

After you specify the name of the application, you can give some basic information on the Department application on the
General Options screen. You reach the General Options screen by entering 1 next to Screen on the Main Menu.

      Add  Modify  Compile  Delete  Display  Switch

    ._________________________________________________________________________.

                          CA ADS Application Compiler

                        CA, Inc.

       Application name . . . .    xxxappl_

       Application version  . .    1___

       Dictionary name  . . . .    demo____

       Dictionary node  . . . .    ________
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       Screen . . . . . . . . . 1    1. General options

                                     2. Responses and Functions

                                     3. Global records

                                     4. Task codes

         Copyright (C) 1999 CA, Inc.

    Command ===>

    Enter  F1=Help  F3=Exit  F10=Action

The General Options screen is displayed.

The General Options screen

                              General Options                Page 1  of 2

 Application name:  XXXAPPL    Version:    1

     Description . . .

     Maximum responses . . . . . . . . . . . . .   500

     Date format . . . . . . . . . . . . . . . .  1   1. mm/dd/yy  2. dd/mm/yy

                                                      3. yy/mm/dd  4. ddd/yy

     Execution environment . . . . . . . . . . .  1   1. Online    2. Batch

     Default execution mode. . . . . . . . . . .  1   1. Step      2. Fast

     Default print destination . . . . . . . . .

     Default print class . . . . . . . . . . . .     1

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F8=Fwd

Screen prompts

You typically enter a description on the General Options screen:

Description
-- You can optionally type a one-line description of your application after this prompt.

                              General Options                Page 1  of 2

 Application name:  XXXAPPL    Version:    1

     Description . . . department information application 
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     Maximum responses . . . . . . . . . . . . .   500

     Date format . . . . . . . . . . . . . . . .  1   1. mm/dd/yy  2. dd/mm/yy

                                                      3. yy/mm/dd  4. ddd/yy

     Execution environment . . . . . . . . . . .  1   1. Online    2. Batch

     Default execution mode. . . . . . . . . . .  1   1. Step      2. Fast

     Default print destination . . . . . . . . .

     Default print class . . . . . . . . . . . .     1

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F8=Fwd

After you specify basic information on the Department application, you can define the application's responses and
functions as described below. Pressing [PF5] from the General Options screen will bring you to the Response/Function
List screen.

Step 4 Define Application Response and Function Relationships

The Response/Function List screen is the main ADSA screen. You can reach this screen by pressing [PF5] from the
General Options screen or by entering 2 at the Screen prompt on the Main Menu.

Sample screen

                             Response/Function List            Page  1 of  1

 Application name:  XXXAPPL    Version:    1

 Select    Response    Assigned      Select    Function             Program/

  (/)      name        key            (/)      name/type(1,2,3)*    Dialog name

   _       ________     _____          _       ________ / _         ________

   _       ________     _____          _       ________ / _         ________

   _       ________     _____          _       ________ / _         ________

   _       ________     _____          _       ________ / _         ________

   _       ________     _____          _       ________ / _         ________

   _       ________     _____          _       ________ / _         ________

                                        * Type: 1. Dialog  2. Program  3. Menu
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 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

Each response in an application defines a path from one function to another. You are going to name the responses and
functions and identify the key associated with each response and the dialog (if any) associated with each function as well
as the function type.

Department application responses and functions

Below are the responses and functions invoked in the sample Department application. Each response is associated with a
control key and invokes a function. A function can be associated with a dialog.

Response name Key Function name Function type Dialog name  
BACK CLEAR POP   Takes the user from

ADDDEP, MODDEP,
or DELDEP back
to the DEPTMENU
function.

EXIT PF9 QUIT   Exits the user from
the appli- cation;
EXIT is avail- able
from any function
in the Depart- ment
appli- cation

ADD PF4 ADDDEP Dialog XXXDADD Takes the user from
the DEPTMENU
function to the
ADDDEP function,
which allows the use
to add a new depart-
ment record.

MOD PF5 MODDEP Dialog XXXDUPD Takes the user from
DEPTMENU to the
MODDEP function,
which allows the
user to modify an
existing depart- ment
record.

DEL PF6 DELDEP Dialog XXXDUPD Takes the user from
DEPTMENU to the
DELDEP function,
which allows the
user to delete an
existing depart- ment
record.

  DEPTMENU Menu  Provides a menu

Entering Department application responses and functions

You name each response and function on the Response/Function List screen as shown below. Responses and dialog,
program, and menu functions need further definition on subsequent screens. Select each response and function requiring
further definition by entering a nonblank (nonunderscore) character under Select as you go along.

NOTE
System functions, such as pop and quit are defined by ADS and do not require further definition on the part of
the developer.
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                             Response/Function List            Page  1 of  1

 Application name:  XXXAPPL    Version:    1

 Select    Response    Assigned      Select    Function             Program/

  (/)      name        key            (/)      name/type(1,2,3)*    Dialog name

   /       back____     clear          /       pop  _____ / _        ________

   /       exit____     pf9__          /       quit  ____ / _        ________

   /       add_____     pf4__          /       addep___ / 1             .xxxdad

   /       mod_____     pf5__          /       moddep___ / 1            .xxxdup

   /       del_____     pf6__          /       deldep___ / 1            .xxxdup

   _       ________     _____          /       deptmenu / 3___  ________

                                        * Type: 1. Dialog  2. Program  3. Menu

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

Responses

For each response, enter the response name and name the assigned key.

Functions

For each function, enter the function name and specify the type (1 - dialog; 2 - program; 3 - menu) and the dialog
associated with it, if there is one.

NOTE
The dialog names can be specified early in the prototyping process; the dialogs need not exist.

Unique identifier for the response

The combination of the name, key, and associated function for a response makes up the unique identifier for the response
within the application definition. Because of this, you can have several different responses with the same name and/
or control key. For example, several ADD responses can be defined for an application. One ADD response can invoke
function ADDDEP. Another ADD response can invoke function ADDEMP. This capability allows you to define a consistent
user interface for an application, where all similar functions are invoked in similar ways.

Once you have named all responses and functions, you are ready to further define each one. Pressing [PF5] will advance
you through the responses and functions selected on the Response/Function List screen.

Below is a discussion of defining responses and functions.

Step 5 Further Define the Application Responses

You further define each application response by using the Response Definition screen. A sample Response Definition
screen is shown below:

Sample screen
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                              Response Definition

 Application name:   XXXAPPL    Version:    1

 Response name:      ADD                                 Drop response (/) _

 Function invoked:   ADDDEP

 Description . . . . ____________________________        Security class:   0

 Response type. . . . . . . 2   1. Global      2. Local

 Response execution . . . . 2   1. Immediate   2. Deferred

 Assigned key . . . . . . . PF04

 Control command. . . . . .  1   1. Transfer               2. Invoke

                                 3. Link                   4. Return

                                 5. Return continue        6. Return clear

                                 7. Return continue clear  8. Transfer nofinish

                                 9. Invoke nosave         10. Link nosave

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

Screen prompts

Certain information will be presented to you when this screen is displayed:

Application name
-- The name of the application will be displayed.

Version
-- The version number of the application will be displayed.

Response name
-- The name of the response as listed on the Response/Function List screen will be displayed. At runtime, the
user can enter the response name on the screen to select the response.

Function invoked
-- The name of the function as listed on the Response/function List screen will be displayed. This is the function
that the response invokes at runtime. For example, the ADD response invokes the ADDDEP function at runtime.

Assigned key
-- The key assigned to this response on the Response/Function List screen will be displayed. At runtime, the user
can press the specified control key to select the response.

When you define a response on the Response Definition screen, you typically enter information after the following
prompts:

Description
-- You can type a one-line description for each response. At runtime, the description is displayed on each menu
from which the response is available.

Security class
-- You can assign a security class to this response. Applicable to online applications only, security class specifies
the DC/UCF security class in the range 1 to 256, assigned to the application. Zero (0) is defined as always
unsecured. See your security administrator about the security class conventions being used at your site.
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For more information on security classes, refer to the ADS Reference Section.
Response type

-- (Applies at definition time only) The default response type, 2 (local), specifies that you must explicitly make the
response valid for any functions that use the response. You assign this response type to responses that are not
used by many functions in the application. For example, it is easier to define ADD as a local response because
you add it to only one function definition (DEPTMENU).
A response that is available from many application functions is typically defined as a 1 (global) response. A global
response is added to each function definition as the function is defined. You later deselect the global response
from the few functions that do not use the response. For example, you define BACK as a global response
because it is used by all but one function in the application. When defining functions, it is easier to deselect BACK
from one function than to explicitly select it for all other functions.

NOTE
It is often useful to list the global responses before local responses on the Response/Function List
screen so that they are available for all function definitions.

Response execution
-- You can specify whether the invoked function is immediately executable or deferred.
For more information on immediate and deferred execution, see ADS Reference Section.

Control command
-- You must specify the control command (for example, Transfer or Link) the response uses to invoke the
specified function at runtime. For prototype applications, which don't perform any significant processing, you
typically use the default control command, 1 (Transfer). When this command is used to pass control to another
function, the runtime system frees resources being held for the original function.
For more information on control commands, see ADS Reference Section.

Responses for Department application

The table below summarizes the specifications you will make for each of the five responses in the Department application.
You can define these responses in any order, although it is often useful to define the global responses first. In the sample
definition session shown in this section, these responses are defined in the order presented below.

Response name Description Control key Function invoked Response type
BACK Return to menu CLEAR POP Global
EXIT Terminate application PF9 QUIT Global
ADD Add a new department PF4 ADDDEP Local
MOD Modify a department PF5 MODDEP Local
DEL Delete a department PF6 DELDEP Local

To begin defining application responses, access the Response Definition screen by pressing [PF5] from the Response/
Function List screen and define an application response.

The first two responses, BACK and EXIT, are used by most functions in the application. To make the functions easier to
define later, you will define BACK and EXIT as global responses. When you define functions in ADSA, a global response
is automatically available from each function. You can selectively remove a global function from functions when you define
the functions.

You define the BACK response as shown:

Defining the BACK response

                              Response Definition
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 Application name:   XXXAPPL    Version:    1

 Response name:      BACK                                Drop response (/) _

 Function invoked:   POP

 Description . . . . return to menu 

 Response type. . . . . . . 1   1. Global      2. Local

 Response execution . . . . 2   1. Immediate   2. Deferred

 Assigned key . . . . . . . CLEAR

 Control command. . . . . .  1   1. Transfer               2. Invoke

                                 3. Link                   4. Return

                                 5. Return continue        6. Return clear

                                 7. Return continue clear  8. Transfer nofinish

                                 9. Invoke nosave         10. Link nosave

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

After you press [Enter], ADSA adds the response definition if there are no errors, and then redisplays the Response
Definition screen.

Defaults

ADSA fills in default values for the following Response Definition screen prompts if you have not entered another value:

Response type
returns the default value of 2 (Local). BACK is defined as a global response because it is available from many
functions in the Department application. To specify that this response is global, overtype 2 with 1.

Response execution
returns the default value of 2 (Deferred)

Control command
returns the default value of 1 (Transfer).

When you press [Enter], the screen will redisplay with a confirming message if the definition is correct, or an error
message if an error has been encountered.

NOTE
If you press [Enter] after providing information, the screen will redisplay. If you press [PF5] after providing
information and there are no errors, the appropriate Function Definition screen will be displayed. Since BACK
and EXIT are responses that invoke system functions, the Function Definition screen will not be displayed.

Press [PF5] and define the EXIT response in the same way:

Defining the EXIT response

                              Response Definition

 Application name:   XXXAPPL    Version:    1

 Response name:      EXIT                                Drop response (/) _

 Function invoked:   QUIT
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 Description . . . . terminate application      Security class:   0

 Response type. . . . . . . 1   1. Global      2. Local

 Response execution . . . . 2   1. Immediate   2. Deferred

 Assigned key . . . . . . . PF09

 Control command. . . . . .  1   1. Transfer               2. Invoke

                                 3. Link                   4. Return

                                 5. Return continue        6. Return clear

                                 7. Return continue clear  8. Transfer nofinish

                                 9. Invoke nosave         10. Link nosave

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

These responses invoke system functions. You do not have to further define any system function.

Defining the ADD response

The ADD response invokes the function, ADDDEP. The response definition is as follows:

                              Response Definition

 Application name:   XXXAPPL    Version:    1

 Response name:      ADD                                 Drop response (/) _

 Function invoked:   ADDDEP

 Description . . . . add department             Security class:   0

 Response type. . . . . . . 2   1. Global      2. Local

 Response execution . . . . 2   1. Immediate   2. Deferred

 Assigned key . . . . . . . PF04

 Control command. . . . . .  1   1. Transfer               2. Invoke

                                 3. Link                   4. Return

                                 5. Return continue        6. Return clear

                                 7. Return continue clear  8. Transfer nofinish

                                 9. Invoke nosave         10. Link nosave

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

ADD is defined as a local response because it is available only from the DEPTMENU function in the Department
application. You will make ADD valid for DEPTMENU when you define the DEPTMENU function in Step 6.
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After you press [Enter], ADSA adds the response definition if there are no errors, and then redisplays the Response
Definition screen.

When you are finished defining a response for the Department application, you define the function it invokes as described
below. Pressing [PF5] will display the Function Definition screen.

Step 6 Further Define the Application Functions

Each function in an application represents a unit of work. For example, the DEPTMENU function lists available responses
and allows the user to select a response. In this step, you will further define the following Department application
functions:

• The DEPTMENU menu function, which displays a list of available responses (ADD, MOD, DEL, and EXIT)
• The ADDDEP dialog function, which allows the user to add a department record
• The MODDEP dialog function, which allows the user to modify an existing department record
• The DELDEP dialog function, which allows the user to delete an existing department record

NOTE
You do not have to define the POP or QUIT functions. POP and QUIT are system functions that have reserved
names and meanings. ADSA automatically will add complete definitions for these functions when you associate
them with the BACK and EXIT responses.

Function Definition screens

You define menu and dialog functions in the Department application by using one of several Function Definition screens:

Function Definition (Dialog)
screen allows you to define dialog functions

Function Definition (Menu)
screen allows you to define menu functions

Function Definition (Program)
screen allows you to define program functions

For further information on program functions, see ADS Reference Section.

Some of these screens are made up of multiple pages accessed through [PF7] and [PF8]. The appropriate screen will be
displayed based on the initial function definition you gave on the Response/Function List screen.

Screen prompts

Certain information will be presented to you when this screen is displayed:

Application name
-- The name of the application will be displayed.

Version
-- The version number of the application will be displayed.

Function name
-- The name of the function as listed on the Response/Function List screen will be displayed. ADDDEP, for each
function.

Associated dialog
(dialog functions only) -- The name of the dialog associated with this function will be displayed. A dialog is an
application component that typically displays a screen to the user and processes information.

NOTE
The dialogs that you name in this section are not yet defined; you will define dialogs for the Department
application in Section10, "Defining Dialogs Using ADSC".
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Use the Function Definition screen to define basic information on a function, such as:

• A description -- You can specify a one-line description to help you identify the purpose of each function. This
description is also available to the programmer (to place as a header on a map, for example) through the global record.

• The responses that the user can select from the function.
For example, as shown earlier in this section, ADD, MOD, DEL, and EXIT are valid from the DEPTMENU function.
EXIT is a global response, so it is automatically available from DEPTMENU. You will use the Function Definition screen
to make ADD, MOD, and DEL also available from DEPTMENU.

• Specify how menu screens are to appear at runtime (resequencing of menu items and addition of header information).
ADS uses your specifications to format and display menus at runtime.

For more information on these and other ADSA screens, see ADS Reference Section.

The Department application

The following table summarizes the specifications you will make for the functions in the Department application. You
define one application function at a time, transferring between ADSA screens as necessary. Instructions for defining the
DEPTMENU menu function and for defining the ADDDEP, MODDEP, and DELDEP dialog functions are presented below.

Function name Description Associated dialog Function type Valid responses
ADDDEP Add department XXXDADD 1 (Dialog) BACK

EXIT
MODDEP Mod department XXXDUPD 1 (Dialog) BACK

EXIT
DELDEP Del department XXXDUPD 1 (Dialog) BACK

EXIT
DEPTMENU Department menu Not applicable 3 (Menu) ADD

MOD
DEL
EXIT

Dialog and menu functions are discussed separately below. Remember, however, that these screens will be displayed in
the order in which you selected the functions on the Response/Function List screen. Pressing [PF5] will move you from a
response definition to a function definition and then on to the next response definition.

Dialog functions

The functions, ADDDEP, MODDEP, and DELDEP, are all dialog functions. You named these dialog functions on the
Response/Function List screen earlier in this section. At that time, ADSA automatically added skeleton definitions for the
associated ADDDEP, MODDEP, and DELDEP functions. When you further define a dialog function, you enhance these
skeleton function definitions.

Pressing [PF5] from the Response Definition screen for the response ADD brings you to the dialog function definition for
dialog ADDDEP in the Department application.

Sample screen

                           Function Definition (Dialog)

 Application name:  XXXAPPL    Version:    1

 Function name:     ADDDEP                               Drop function (/) _

 Description . . .  UNDEFINED
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 Associated dialog . . . . . XXXDADD      User exit dialog . . . . . ________

 Default response  . . . . . ________

 Valid                                     Valid

 response(/)  Response Key   Function      response(/)  Response Key   Function

     _        ADD      PF04  ADDDEP            _        ________ _____ ________

     _        MOD      PF05  MODDEP            _        ________ _____ ________

     _        DEL      PF06  DELDEP            _        ________ _____ ________

     /        BACK     CLEAR POP               _        ________ _____ ________

     /        EXIT     PF03  QUIT              _        ________ _____ ________

     _        ________ _____ ________          _        ________ _____ ________

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

You use the Function Definition (Dialog) screen to specify basic information for the dialog function, including a
description, and valid responses for that function.

Function description

When you display the Function Definition screen, the Description field will contain a value of UNDEFINED because you
have not yet provided a description. A description must be provided before the application can be compiled.

Valid responses

Valid responses are the responses (for example, BACK or EXIT) that a user can access directly from a function. You
specify a valid response by entering a nonblank character opposite the response. When the screen is refreshed, a slash
(/) is displayed.

A response that has been defined as global on the Response Definition screen will already be selected as a valid
response for this function. You can deselect a response by spacing over the slash.

To make it easier for you to define dialog functions, dialogs that you name on the Function Definition screen do not yet
have to be defined in the data dictionary. You will define dialogs for Department application dialog functions later in this
section, in Section10, "Defining Dialogs Using ADSC".

Defining the ADDDEP function

You specify basic information for the ADDDEP function as shown:

                            Function Definition (Dialog)

   Application name:  XXXAPPL    Version:    1

   Function name:     ADDDEP                               Drop function (/) _

   Description . . .  add department 

   Associated dialog . . . . . XXXDADD      User exit dialog . . . . . ________

   Default response  . . . . . ________

   Valid                                     Valid

   response(/)  Response Key   Function      response(/)  Response Key   Function

       _        ADD      PF04  ADDDEP            _        ________ _____ ________
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       _        MOD      PF05  MODDEP            _        ________ _____ ________

       _        DEL      PF06  DELDEP            _        ________ _____ ________

       /        BACK     CLEAR POP               _        ________ _____ ________

       /        EXIT     PF03  QUIT              _        ________ _____ ________

       _        ________ _____ ________          _        ________ _____ ________

   Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

When you press [Enter], ADSA redisplays the Function Definition screen with an appropriate message. A confirming
message is returned if there are no errors. In this case, you have successfully modified and enhanced the skeleton dialog
function.

An error message is returned if ADSA detects any errors. In this case, use the message to determine the problem. You
can type over any errors, and then press [Enter] again.

Press [PF5] to see the next Response Definition screen.

NOTE
If you press [PF5] rather than [Enter] after providing information and there are no errors, the appropriate
Response Definition screen (or Function Definition screen, if there are no more responses to be defined) is
displayed immediately.

Defining the MOD response

You can now define the MOD response.

                              Response Definition

 Application name:   XXXAPPL    Version:    1

 Response name:      MOD                                 Drop response (/) _

 Function invoked:   MODDEP

 Description . . . . modify department          Security class:   0

 Response type. . . . . . . 2   1. Global      2. Local

 Response execution . . . . 2   1. Immediate   2. Deferred

 Assigned key . . . . . . . PF05

 Control command. . . . . .  1   1. Transfer               2. Invoke

                                 3. Link                   4. Return

                                 5. Return continue        6. Return clear

                                 7. Return continue clear  8. Transfer nofinish

                                 9. Invoke nosave         10. Link nosave

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

Defining the MODDEP function
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Press [PF5] to see the Function Definition screen for the function that response MOD invokes, MODDEP.

You now can define the MODDEP dialog function by using the Function Definition screen:

                          Function Definition (Dialog)

 Application name:  XXXAPPL    Version:    1

 Function name:     MODDEP                               Drop function (/) _

 Description . . .  modify department 

 Associated dialog . . . . . XXXDUPD      User exit dialog . . . . . ________

 Default response  . . . . . ________

 Valid                                     Valid

 response(/)  Response Key   Function      response(/)  Response Key   Function

     _        ADD      PF04  ADDDEP            _        ________ _____ ________

     _        MOD      PF05  MODDEP            _        ________ _____ ________

     _        DEL      PF06  DELDEP            _        ________ _____ ________

     /        BACK     CLEAR POP               _        ________ _____ ________

     /        EXIT     PF09  QUIT              _        ________ _____ ________

     _        ________ _____ ________          _        ________ _____ ________

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

When you are finished defining MODDEP, press [PF5] to go directly to the next selected response.

Use the Response Definition and Function Definition screens to define the DEL response and the DELEMP function.

Defining the DEL response

                              Response Definition

 Application name:   XXXAPPL    Version:    1

 Response name:      DEL                                 Drop response (/) _

 Function invoked:   DELDEP

 Description . . . . delete department 

 Response type. . . . . . . 2   1. Global      2. Local

 Response execution . . . . 2   1. Immediate   2. Deferred

 Assigned key . . . . . . . PF06

 Control command. . . . . .  1   1. Transfer               2. Invoke

                                 3. Link                   4. Return

                                 5. Return continue        6. Return clear

                                 7. Return continue clear  8. Transfer nofinish

                                 9. Invoke nosave         10. Link nosave
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 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

Defining the DELDEP function

                          Function Definition (Dialog)

 Application name:  XXXAPPL    Version:    1

 Function name:     DELDEP                               Drop function (/) _

 Description . . .  delete department 

 Associated dialog . . . . . XXXDUPD      User exit dialog . . . . . ________

 Default response  . . . . . ________

 Valid                                     Valid

 response(/)  Response Key   Function      response(/)  Response Key   Function

     _        ADD      PF04  ADDDEP            _        ________ _____ ________

     _        MOD      PF05  MODDEP            _        ________ _____ ________

     _        DEL      PF06  DELDEP            _        ________ _____ ________

     /        BACK     CLEAR POP               _        ________ _____ ________

     /        EXIT     PF09  QUIT              _        ________ _____ ________

     _        ________ _____ ________          _        ________ _____ ________

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

Once you have defined the responses and functions above, press PF5 to bring you to another Function Definition screen.
There is one function as yet undefined: DEPTMENU. DEPTMENU is a menu function.

Menu functions

The last function listed in the table above is DEPTMENU, a menu function. You specified that it was a menu function on
the Response/Function List screen in Step 3. To further define DEPTMENU, you must access the Function Definition
screen by pressing [PF5] from the Response Definition screen.

Sample screen

                           Function Definition (Menu)           Page  1 of  2

  Application name:  XXXAPPL    Version:    1

  Function name:     DEPTMENU                             Drop function (/) _

  Description . . .  UNDEFINED

  Associated dialog . . . . .  ________

  Default response  . . . . .  ________     User exit dialog . . . .  ________
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  Use signon menu (/). . . . . . . . . . _

  Menu defined by:                   2  1. User      2. System

  Description length . . . . . . . . . . 1  1. Long (28) 2. Short (12)

  Responses per page . . . . . . . . . . 15

  Number of heading lines (0-3). . . . . 0

  Heading line text

 _______________________________________________________________________________

 _______________________________________________________________________________

 _______________________________________________________________________________

 ....+....1....+....2....+....3....+....4....+....5....+....6....+....7....+....

  Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F8=Fwd

You use the Function Definition (Menu) screen to specify basic information on a menu function. Each Function Definition
(Menu) screen is made up of two pages. You can access the second page of the screen by pressing [PF8].

Menu screens

Menu screens are supplied by ADS; you do not have to write any statements to handle the display or operation of a menu.
To tailor the appearance of a menu display, you can define a header to be displayed at the top of the menu screen. This
header can include a title, instructions, or any other appropriate text.

You specify basic information for function DEPTMENU as shown:

Defining the DEPTMENU function

                          Function Definition (Menu)           Page  1 of  2

 Application name:  XXXAPPL    Version:    1

 Function name:     DEPTMENU                             Drop function (/) _

 Description . . .  department menu 

 Associated dialog . . . . .  ________

 Default response  . . . . .  ________     User exit dialog . . . .  ________

 Use signon menu (/). . . . . . . . . . _

 Menu defined by:                   2  1. User      2. System

 Description length . . . . . . . . . . 1  1. Long (28) 2. Short (12)

 Responses per page . . . . . . . . . . 15

 Number of heading lines (0-3). . . . . 2 

 Heading line text

  _________________________department information application____________________

  ____________________________________main menu__________________________________

  _______________________________________________________________________________

....+....1....+....2....+....3....+....4....+....5....+....6....+....7....+....

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F8=Fwd
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After you press [Enter], ADSA redisplays the Function Definition screen with a confirming message. An error message
is returned if ADSA detects any errors. In this case, use the message to determine the problem. You can type over any
errors, and then press [Enter] again.

Second page of Function Definition (Menu)

You use the second page of the Function Definition (Menu) screen to specify the responses (such as ADD) that a user
can access directly from the function. You also specify the sequence that the response will be displayed on the menu. You
access the second page by pressing [PF8]. Second and subsequent pages are response sequence screens.

Access the second page and make the ADD, MOD, DEL, and EXIT responses valid from the DEPTMENU function as
shown:

                           Function Definition (Menu)          Page  2 of  2

 Application name:  XXXAPPL    Version:    1

 Function name:     DEPTMENU

 Valid   Seq.   Response  Key  Function  Valid   Seq.   Response  Key  Function

 resp.    #                              Resp.    #

   _    ______  BACK     CLEAR POP         _    ______  ________ _____ ________

   /    400___  EXIT     PF09  QUIT        _    ______  ________ _____ ________

   /    100___  ADD      PF04  ADDDEP      _    ______  ________ _____ ________

   /    200___  MOD      PF05  MODDEP      _    ______  ________ _____ ________

   /    300___  DEL      PF06  DELDEP      _    ______  ________ _____ ________

   _    ______  ________ _____ ________    _    ______  ________ _____ ________

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd  F9=Update Seq

Specifying menu sequence

You can use this screen to specify the sequence in which valid responses are displayed on the menu screen.

You do this by entering sequence numbers for each valid response.

If you want to change the sequence numbers, you can change those numbers:

100    ADD

200    DEL

300    EXIT          To display MOD between ADD

150    MOD      ◄--- and DEL, you would change

                     400 to some value between

                     100 (ADD) and 200 (DEL).

                     For example: 101 or 150.

Response sequence numbers displayed on the Function Definition screen are not displayed to users.
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Inhibiting response display

You can also use this screen to inhibit the display of valid responses on the menu screen.

You do this by replacing the sequence number for the response with 0 (zero):

100    EMPINFO

200    DEPTINFO      To inhibit display of the

000    SALARIES ◄--- SALARIES response, you

400    EXIT          would replace 300 with

                     0 (zero).

Invisible responses can still be accessed by any user who knows the response name or control key. To actively restrict
responses, see information on security in the ADS Reference Section.

For more information on other uses of the Function Definition (Menu) screen, see ADS Reference Section.

The DEPTMENU function is now fully defined.

After you finish defining functions and responses for the Department application, press [PF5] to return to the Response/
Function List screen. Processed selections on the Response/Function List screen will be de-selected; unprocessed
selections will still be selected and are accessed when you press [PF5].

It is helpful to re-access the Response/Function List screen to remind yourself where you are in the definition process.

Press [PF5] again to go to the Global Records screen.

Press [PF5] again to go on to the Task Codes screen where you define a task code for the application. (Alternatively, you
can press [PF3] from the Response/Function List screen to return to the Main Menu and choose option 4.)

Step 7 Define a Task Code

A task code defines an entry point into an application. At run time, developers and users can execute an application by
using the application's task code. An application can have more than one task code; each one can be associated with a
different function in the application.

As an application developer, you must define at least one task code for an application before you can successfully create
a load module for the application. When you define a task code, you name:

A task code
(for example, XXXDEPT) that a user can supply to invoke the application

The function
(for example, DEPTMENU) to be executed first when a user supplies the associated task code

You use the Task Codes screen to define task codes for an application. You can access the Task Codes screen from the
Response/Function List screen by pressing [PF5].

Define a task code as shown:

Defining the task code

                                   Task Codes                  Page  1 of  1

 Application name:  XXXAPPL    Version:    1

               Task Code            Function                   Drop (/)

         1.    xxxdept              deptmenu                      _
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         2.    ________             ________                      _

         3.    ________             ________                      _

         4.    ________             ________                      _

         5.    ________             ________                      _

         6.    ________             ________                      _

         7.    ________             ________                      _

         8.    ________             ________                      _

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

After you press [Enter], ADSA redisplays the Task Codes screen with a confirming message. An error message is
returned if ADSA detects any errors. In this case, use the message to determine the problem. You can type over errors,
and then press [Enter] again.

When you have defined a task code for the Department application, you can create a load module for the application as
described below.

Step 8 Compile the Application

When you compile an application, ADSA creates a load module that incorporates all of your specifications. You compile
an application by selecting the Compile activity from the action bar on the Main Menu screen.

You compile an application from the Main Menu screen. To get to the Main Menu screen from the Task Codes screen,
press [PF5].

Compiling the application

To compile the application, position the cursor on the Compile item on the action bar and press ENTER. You can position
the cursor on Compile by:

• Tabbing to Compile and pressing [Enter]
• Pressing [PF10] to move to the action bar and then tabbing to Compile and pressing [Enter]
• Typing compile on the command line and pressing [Enter]

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

              │                       │

              │  1  1. Compile        │ ation Compiler

              │     2. View messages  │

              │-----------------------│ s International, Inc.

              │ F3=Exit               │

              │_______________________│

    Application name  . . . .   XXXAPPL

    Application version . . .      1

    Dictionary name . . . . .   DEMO

    Dictionary node . . . . .   ________
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    Screen  . . . . . . . . .   4  1. General options

                                   2. Responses and Functions

                                   3. Global records

                                   4. Task codes

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

Once you have displayed the Compile action item, choose 1 and press [Enter] to compile the application.

After you press [Enter] to compile the application, ADSA displays messages to indicate whether the application has been
compiled successfully

If you receive an error message you can display diagnostic information by selecting the View messages option from the
Compile activity on the action bar. Based on this information, you can correct the application and then compile it again.

Exit from ADSA

You can return directly to DC/UCF from the Main Menu by pressing PF3. Alternatively, you can use the Switch activity on
the action bar of the Main Menu screen to transfer to another development tool.

In this sample session, you'll exit to DC/UCF so you can execute your application structure. Press [PF3] to exit.

NOTE
If you leave ADSA without successfully compiling the current application definition, ADSA saves the suspended
definition in a queue record associated with your user ID. In an actual production environment, other users will
not be able to access the application definition. To enable them to access the definition, specify the Release
option from the Modify activity on the action bar on the Main Menu.

After you exit from ADSA, you can execute your application as described below.

Optionally Execute the Application

In the previous steps, you defined an executable application structure by using ADSA screens. At this stage, your menu
and system functions are fully defined. Your application prototype is not fully operational, however, until you associate the
dialog functions in your application with executable dialogs.

In a typical development environment, application developers don't execute an application until the prototype is complete.
If you would like to execute your application to see what you've already created, you can invoke and test the application
as described below.

Invoke the application

ADS applications execute under the ADS runtime system. To invoke the Department application from DC/UCF, you can
enter the task code for the runtime system, followed by the application task code.

For example, assume that ADS is the task code for the runtime system and XXXDEPT is the task code for the Department
application. You can invoke the Department application as shown:

ads xxxdept

 ▲       ▲

 │       │

 │       Sample task code for
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 │       the Department application

 │

Sample task code

for the runtime system

                                                                [Enter]

The DEPTMENU screen is the first screen displayed.

DIALOG:                                                  PAGE:   1 OF:   1

  DATE:  08/19/99                                        NEXT PAGE:

                     DEPARTMENT INFORMATION APPLICATION

                                 MAIN MENU

      ┌-   _ ADD        (PF4)      ADD A NEW DEPARTMENT

      │    _ MOD        (PF5)      MODIFY A DEPARTMENT

      │    _ DEL        (PF6)      DELETE A DEPARTMENT

      └-   _ EXIT       (PF9)      TERMINATE APPLICATION

Alternatively, you can enable developers and users to simultaneously invoke the runtime system with an application. To do
this, you associate the application task code with the runtime system in either of the following ways:

At system runtime
you issue a DCMT VARY DYNAMIC TASK command while using DC/UCF to dynamically associate a task code
with the runtime system. Use of the DCMT VARY DYNAMIC TASK command is shown in , later in this section.

At system-generation time
you use the TASK statement in the system definition to associate the application task code with the ADS runtime
system.
This procedure typically is used for a production application. For more information, see IDMS System Generation
Section

After you invoke the Department application from DC/UCF, you can test out features that you've already implemented, as
described below.

Test current features

Using ADSA, you made the ADD, MOD, DEL, and EXIT responses valid from the DEPTMENU function in Step 6. Of
these responses, EXIT is the only response that is associated with a fully defined function.

To see how the EXIT response works, select EXIT from the menu screen in any of the following ways:

  DIALOG:                                                  PAGE:   1 OF:   1

    DATE:  08/19/99                                        NEXT PAGE:

                       DEPARTMENT INFORMATION APPLICATION

                                   MAIN MENU

            _ ADD        (PF4)      ADD A NEW DEPARTMENT

            _ MOD        (PF5)      MODIFY A DEPARTMENT

            _ DEL        (PF6)      DELETE A DEPARTMENT

            x EXIT       (PF9)      TERMINATE APPLICATION
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  RESPONSE:

To test out other features of the Department application, you can invoke the application again, as described earlier in
Invoke the application.

You can try pressing a control key (such as &pf4). that is not associated with a response on this menu. The runtime
system automatically detects undefined control keys and returns the following message:

*** UNACCEPTABLE RESPONSE. PLEASE TRY AGAIN ***

Requesting a function that requires further definition

You can try the ADD, MOD, and DEL responses if you want. Since the associated ADDDEP, MODDEP, and DELDEP
functions still require further definition, selecting ADD, MOD or DEL will cause the application to terminate. In this case,
the runtime system displays the Dialog Abort Information screen:

Dialog Abort Information screen

        CA ADS RELEASE nn.n           *** DIALOG ABORT INFORMATION ***    ABRT

DC171028 APPLICATION NOT EXECUTED. DIALOG LOAD MODULE XXXDADD MISSING

 DATE....: 91.078      TIME....: 10:30:51.30        TERMINAL....: LV35003

 ERROR OCCURRED IN DIALOG......: XXXDADD

                AT OFFSET......:

                IN PROCESS.....:                                  VERSION:    0

                AT IDD SEQ NO. : 00000000

SEQUENCE

NUMBER:         SOURCE :

00000000

00000000

00000000

 HIT ENTER TO RETURN TO DC OR ENTER NEXT TASK CODE:

The Dialog Abort Information screen is particularly useful when you are developing and debugging process logic for
dialogs. At that time, this screen can help you determine where in a module of process code the dialog fails.

The display of this diagnostic screen can be disabled when the application is ready for final release.

Summary
Creating the executable structure

In this section, you used ADSA screens to create the executable structure for the sample Department application. The
structure includes:
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Responses
, which define the possible runtime paths available to users of the application

Functions
, which define the activities that users can perform while using the application

A task code
that defines an entry point into the application and allows users to invoke the application

You built the application structure by establishing relationships between responses and functions as you defined them:

For each response
, you named the function to be invoked by the response.

For each function
, you named the responses to be valid from the function. At runtime, the user can select any of the valid
responses from the function.

For menu function DEPTMENU, you also specified how options for the user and the menu's title are to appear on the
menu screen at runtime. For each of the application's dialog functions, you also named the executable component (that
is, the dialog) to be executed at runtime when the user invokes the associated function. You will actually define these
dialogs in Section10, "Defining Dialogs Using ADSC".

Creating the load module

When you finished defining the structure of the Department application, you created a load module for the application.
You created this executable load module without explicitly writing any lines of procedural code. By using ADSA screens,
you have implicitly coded all potential flow of control for the application.

Even at this early stage in the application development cycle, your application contains fully executable components, such
as function DEPTMENU. Your dialog functions (ADDDEP, MODDEP, and DELDEP) are not yet developed fully, so you
cannot execute them. As soon as you develop the ADDDEP, MODDEP, and DELDEP dialog functions, your application
will be fully executable.

The first step in developing dialogs is to create screens that the dialogs will display to users. You will create the screen
display for the ADDDEP, MODDEP, and DELDEP dialog functions in the next section.

Defining a Screen Display Using MAPC
In the previous section, you used ADSA to define the structure of the sample Department application. As another step in
creating an application, you define screen displays by using the map compiler (MAPC). This section provides instructions
for defining the XXXMAP screen display for use in the sample Department application.

NOTE
When creating your map, you can substitute your initials for the XXX in the map name.

This section includes:

• An overview of how maps are used in the ADS environment
• Instructions for defining maps for the sample Department application
• A summary of what you've accomplished in this section

What is a Map :P A .* * map is a predefined screen display used by dialogs in an application. At runtime, dialogs use
maps to interact with users. For example, the sample map XXXMAP that you create in this section is used to display
existing department records to users for modification or deletion. XXXMAP also allows users to add new department
records. The XXXMAP layout is shown in the diagram below. This sample map allows users to input and display a
department's ID number and name, and the ID number of the department head.

XXXMAP Layout
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   FUNCTION: ________

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: ____

              NAME .....: ____________________________________________________

              HEAD ID ..: ____

   NEXT RESPONSE:  ________

  ______________________________________________________________________________

Defining a Map

You define the layout of a map by defining individual fields on the map. You can define two types of fields:

Literal fields
display unchanging literal strings.
Titles, instructions, and prompts often are defined as literal fields. For example, the DEPARTMENT
INFORMATION title shown in the map layout is a literal field.

Variable fields
display stored values and allow users to store new values at runtime.
For example, the field to the right of the DEPARTMENT ID field on the map layout is a variable field. At runtime,
this field displays the ID number for a department record. Additionally, the user can type a new id number into
this variable field to modify or add a department record. The last field on the screen, the message field, is also a
variable field. At runtime, this field displays a message (message field is blank in this sample screen).

You will use the online mapping facility (MAPC) to define map XXXMAP shown in the map layout.

A typical MAPC screen is shown below:

 ┌─     Add  Modify  Compile  Delete  Display  Switch

 │   .______________________________________________________________________.

 └─

                        CA IDMS/DC Online Map Compiler

                   CA, Inc.

 ┌─

 │      Map name   . . . . . . .    ________

 │      Map version  . . . . . .    ____

 │      Dictionary name  . . . .    ________

 │      Dictionary node  . . . .    ________

 └─

 ┌─     Screen . . . . . . . . . _    1. General options
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 │                                    2. Map-Level help text definition

 │                                    3. Associated records

 │                                    4. Layout

 │                                    5. Field definition

 └─

              Copyright (C) 1999 CA, Inc.

    Command ===>

    Enter  F1=Help  F3=Exit  F10=Action

Define Maps Instructions
You use MAPC to define maps. To define XXXMAP in this section, perform the following steps:

After you compile the map, you can exit from MAPC and optionally display the map you have just defined. Steps for
defining map XXXMAP are presented below.

Step 1 Invoke MAPC

You can invoke MAPC from IDMS/DC or DC/UCF by specifying the task code for MAPC (for example, MAPCT) in
response to the prompt presented by DC/UCF. For example, you can invoke MAPC from IDMS/DC as shown:

ENTER NEXT TASK CODE:

mapct 

                                        Press the ENTER

                                        key to input the -─►  [Enter]

                                        task code for

                                        MAPC.

For more information on task codes for ADS development tools, see Application Development Tools. MAPC begins by
displaying the Main Menu screen, on which you specify basic information on a map. Use the Main Menu screen to begin
defining map XXXMAP, as described in Step 2.

Step 2 Name the map

The first screen in an MAPC session is the Main Menu screen. A sample Main Menu is shown below:

Sample Main Menu Screen

    Add  Modify  Compile  Delete  Display  Switch

  _____________________________________________________________________________.

                         CA IDMS/DC Online Map Compiler

                     CA, Inc.

    Map name . . . . . . . .    ________

    Map version  . . . . . .    ____

    Dictionary name  . . . .    ________

    Dictionary node  . . . .    ________
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    Screen . . . . . . . . . _    1. General options

                                  2. Map-Level help text definition

                                  3. Associated records

                                  4. Layout

                                  5. Field definition

           Copyright (C) 1999 CA, Inc.

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

Screen Prompts

When you begin a map definition, you typically enter information after one or more of the following Main Menu screen
prompts:

Map name
-- You must supply a map name. The name you specify must be unique among all programs. (For example, it
cannot be the same name as a dialog.)

Map version
-- You type the version number of the map after the Map version prompt. If not specified, the map version
defaults to the version number specified as a dictionary option.

Dictionary name
-- You must specify the same dictionary (if any) as you specified for your application definition in Step 2: Name the
Application. The correct dictionary name may already be displayed in this field.

Dictionary node
-- You must specify the same dictionary node (if any) as you specified for your application definition in Section7.
The correct dictionary node may already be displayed in this field.

You specify basic information on map XXXMAP on the Main Menu screen.

Defining the XXXMAP Map

You can use the tab key to move the cursor quickly and easily between prompts. Begin defining your application on the
Application Definition screen as shown below:

    Add  Modify  Compile  Delete  Display  Switch

  _____________________________________________________________________________.

                    CA IDMS/DC Online Map Compiler

                 CA, Inc.

    Map name . . . . . . . .    xxxmap 

    Map version  . . . . . .    1 

    Dictionary name  . . . .    demo 

    Dictionary node  . . . .    ________

    Screen . . . . . . . . . _    1. General options

                                  2. Map-Level help text definition

                                  3. Associated records
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                                  4. Layout

                                  5. Field definition

        Copyright (C) 1999 CA, Inc.

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

Adding the Map

To add the map, position the cursor on the Add item on the action bar and press [Enter]. You can position the cursor on
Add by:

• Tabbing to Add and pressing [Enter]
• Pressing [PF10] to move to the action bar and then tabbing to Add and pressing [Enter]
• Typing add on the command line and pressing [Enter]

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

 │ Copy from Map     │

 │   Name ________   │ CA IDMS/DC Online Map Compiler

 │   Version _____   │

 │__________________ │CA, Inc.

 │   1.  All         │

 │   2.  Format      │

 │___________________│

 │ F3=Exit           │

 │___________________│          XXXMAP__

    Map version . . . . . . .      1

    Dictionary name . . . . .   DEMO____

    Dictionary node . . . . .   ________

    Screen . . . . . . . . . _    1. General options

                                  2. Map-Level help text definition

                                  3. Associated records

                                  4. Layout

                                  5. Field definition

           Copyright (C) 1999 CA, Inc.

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

Once you have displayed the Add action item, press [Enter] to add the map to the dictionary. After you press [Enter], the
action is confirmed.

MAPC redisplays the Main Menu screen with a message:

Map XXXMAP version 1 has been added
is returned when your definition contains no errors.

An error message
is returned if MAPC detects any errors. Read the message to see what problem has occurred. You can type over
any errors and then press [Enter] again.

After you provide basic information on the map, you can specify the records you want to use on the map.
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Step 3 Name the records

The Associated Records screen is used to enter the schema or work records to be used by the map, and optionally
specifies role names for records.

The auto paint feature is invoked from this screen. The auto paint feature automatically paints the map based on the
elements you select.

You access the Associated Records screen from the Main Menu by entering the number 3 next to the Screen prompt and
pressing [Enter].

    Add  Modify  Compile  Delete  Display  Switch

  _____________________________________________________________________________.

                         CA IDMS/DC Online Map Compiler

                     CA, Inc.

    Map name . . . . . . . .    XXXMAP__

    Map version  . . . . . .    1

    Dictionary name  . . . .    DEMO____

    Dictionary node  . . . .    ________

    Screen . . . . . . . . . 3    1. General options

                                  2. Map-Level help text definition

                                  3. Associated records

                                  4. Layout

                                  5. Field definition

           Copyright (C) 1999 CA, Inc.

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

Sample Associated Records Screen

                           Associated Records                  Page  1 of  1

 Map name:  XXXMAP    Version:    1

              Record name           Version            Role name            Drop

                                                                             (/)

  1 ________________________________        ________________________________  _

  2 ________________________________        ________________________________  _

  3 ________________________________        ________________________________  _

  4 ________________________________        ________________________________  _

  5 ________________________________        ________________________________  _

  6 ________________________________        ________________________________  _
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  7 ________________________________        ________________________________  _

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F7=Bkwd  F8=Fwd  F9=Autopaint

Screen Prompts

On the Associated Records screen, you name the records that will be used on the map:

Record name
-- You associate existing database and work records with the map by naming the records in the lines below the
Record name prompt.
Associating a record with a map allows the map to display and store data for that record. Records associated with
maps sometimes are referred to as map records to indicate that the records define data used by the map.
Records contain record elements, which define data. In relational terminology, a record is a data table that
contains columns defining data to be stored. An example of a record is the DEPARTMENT database record. One
of the elements in the DEPARTMENT record is DEPT-NAME-0410. This element stores department names. The
layout of the sample DEPARTMENT record is provided in .

Version
-- You type the version number of the record below the Version prompt.
For example, the demonstration database at your site might have a few different versions of the DEPARTMENT
record, each reserved for specific testing or development purposes. In this case, each different version of the
record has a unique version number (for example: 1, 2, or 100). To ensure that MAPC uses the correct version of
the record, you specify the record version number along with the record name.

Records Associated with XXXMAP

The following table lists the records you will associate with map XXXMAP.

Record Purpose

DEPARTMENT
Version: 1 *

A database record in the demonstration database. DEPARTMENT
includes elements for department ID number, department name,
and the employee ID of the department head.

ADSO-APPLICATION-GLOBAL-
RECORD
Version: 1

A special ADS record that contains information on the application
at runtime. For example, this record includes a record element that
at runtime contains the name of the currently executing function.

* A different version of the DEPARTMENT record may be provided
for use at your site.

 

Associating Records with XXXMAP

                           Associated Records                  Page  1 of  1

 Map name:  XXXMAP    Version:    1

              Record name           Version            Role name            Drop

                                                                             (/)

  1 department______________________ 1      _______

.ct _________________________  _
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  2 adso-application-global-record__   1    _______

.ct _________________________  _

  3 ________________________________        ________________________________  _

  4 ________________________________        ________________________________  _

  5 ________________________________        ________________________________  _

  6 ________________________________        ________________________________  _

  7 ________________________________        ________________________________  _

 DC366601 Map options processed successfully

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F7=Bkwd  F8=Fwd  F9=Autopaint

After you have entered the names of the records on the Associated Records screen, press [PF9] to use the auto paint
facility to create the map.

Step 4 Create the map with the autopaint facility

You can create a map either sectionly or through the autopaint facility.

To create a map sectionly, you would name the records on the Associated Records screen and then place each literal and
variable field explicitly on the map using the Layout screen. Then you would further define each variable field to associate
a record element with that field.

For further information, see IDMS Mapping Facility Section.

The autopaint facility quickly creates a standard map layout based on the records you have named on the Associated
Records screen. The autopaint facility is useful for maps which require little or no explicit screen placement.

You will use the autopaint facility to create the XXXMAP for the Department application.

The first step in using the autopaint facility to create a map is to go to the Automatic Screen Painter screen to identify
the fields you want to have displayed on the map. Here you determine what record elements will be displayed on the
screen.

A record element is a data definition that is contained in a record.

For example, the DEPARTMENT record contains a record element for a department's name, DEPT-NAME-0410.

If the dialog retrieves a department record from the database, the record is temporarily stored in variable storage.
The record name in variable storage is automatically displayed when the map is displayed. If the user enters a valid
department name in this map field, the data is automatically moved into variable storage. It can then be saved in the
database or used to access other data, depending on the dialog code.

To access the Automatic Screen Painter screen, press [PF9] from the Associated Records screen.

Sample Automatic Screen Painter Screen

                          Automatic Screen Painter           Page  1  of  3

 Map name:  XXXMAP    Version:     1

  Select (/)               Element Level and Name                       Occurs

       01 DEPARTMENT    VERSION 0001
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   _    02 DEPT-ID-0410

   _    02 DEPT-NAME-0410

   _    02 DEPT-HEAD-ID-0410

       01 ADSO-APPLICATION-GLOBAL-RECORD    VERSION 0001

   _     03 AGR-APPLICATION-NAME

   _     03 AGR-CURRENT-FUNCTION

   _     03 AGR-NEXT-FUNCTION

   _     03 AGR-CURRENT-RESPONSE

   _     03 AGR-DEFAULT-RESPONSE

   _     03 AGR-TASK-CODE

   _     03 AGR-EXIT-DIALOG

   _     03 AGR-PRINT-DESTINATION

   _     03 AGR-DATE

   _     03 AGR-USER-ID

 DC365503 Select the fields that are to appear on the screen

 F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

Screen Prompts

On the Automatic Screen Painter screen, you can select the fields that will be used on the map. The fields will be listed
under the appropriate record name. Use a nonblank character to select the fields you want displayed.

Element level and name
-- Each element within a record listed on the Associated Records screen will be displayed. Each element is
associated with its level number as defined in the dictionary.

Occur
-- If the element is a repeating element, you can define the occurrence number in this column.

There can be multiple pages of elements. Press [PF8] to continue to the next page.

Fields on XXXMAP

The following table lists the records and fields to be displayed on XXXMAP.

Record Fields

DEPARTMENT DEPT-ID-0410
DEPT-NAME-0410
DEPT-HEAD-ID-0410

ADSO-APPLICATION-GLOBAL- RECORD AGR-CURRENT-FUNCTION

NOTE

The database does not have to be defined before you create the prototype map layout. If the database were not already
defined, you would define all literal fields sectionly. (See )

Selecting Fields for Use with XXXMAP

                          Automatic Screen Painter           Page  1  of  3

 Map name:  XXXMAP    Version:     1

  Select (/)               Element Level and Name                       Occurs

       01 DEPARTMENT    VERSION 0001
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   /    02 DEPT-ID-0410

   /    02 DEPT-NAME-0410

   /    02 DEPT-HEAD-ID-0410

       01 ADSO-APPLICATION-GLOBAL-RECORD    VERSION 0001

   _     03 AGR-APPLICATION-NAME

  /     03 AGR-CURRENT-FUNCTION

   _     03 AGR-NEXT-FUNCTION

   _     03 AGR-CURRENT-RESPONSE

   _     03 AGR-DEFAULT-RESPONSE

   _     03 AGR-TASK-CODE

   _     03 AGR-EXIT-DIALOG

   _     03 AGR-PRINT-DESTINATION

   _     03 AGR-DATE

   _     03 AGR-USER-ID

 DC365503 Select the fields that are to appear on the screen

 F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

After you have selected the names of the fields on the Automatic Screen Painter screen, press [PF5] to paint the map.

NOTE
You can press [Enter] first if you want the screen to be redisplayed to check your choices.

If there are multiple pages of elements, you would use [PF8] to move to subsequent screens for further selection.

The autopainted screen will be displayed on the Layout screen. Now you can modify the placement of the fields and
request that some fields be further defined.

Step 5 Modify the map layout

You use the Layout screen to modify the layout of fields on a map. There are two types of fields on the screen:

• Map literal fields display predefined literal strings at runtime.
• Map variable fields display stored values and allow users to store new values at runtime.

When you modify map XXXMAP in this section, you will:

• Add new literal fields
• Modify literal fields
• Change the placement of variable and literal fields

Accessing the Layout Screen

Once you have pressed [PF5] from the Automatic Screen Painter screen, the Layout screen is displayed to you with the
automatically-created map presented. Fields at the bottom of the screen show key functions and a scale.

To reveal the hidden portion of the screen, press [PF8].

Sample Layout Screen with Additional Fields Displayed

    ;DEPT-ID-0410              ;____*

    ;DEPT-NAME-0410            ;_____________________________________________*

    ;DEPT-HEAD-ID-0410         ;_____________________________________________*
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    ;AGR-CURRENT-FUNCTION      ;_____________________________________________*

;NEXT RESPONSE;________*

________________________________________________________________________________

 ...+....1....+....2....+....3....+....4....+....5....+....6....+....7....+....8

 Enter  F1=Help  F2=Select  F3=Exit  F4=Prev  F5=Next  F6=Preview  F7=Top

 F9=SetCursor  F10=Deselect  F11=AltKeys

NOTE
Although you did not specify a response or message field, ADSA provided both. Since you associated the
global record with this map, ADSA provided AGR-MAP-RESPONSE and AGR-MESSAGE as the response and
message variable fields. If you had not associated the ADSO-APPLICATION- GLOBAL-RECORD with this map,
ADSA would have provided $RESPONSE and $MESSAGE as the response and message variable fields.

Notice that the field mark for the message field is in column 80 so that the message will begin in column 1 of the following
line.

Press [PF11] to reveal the alternate PF key set used for tailoring the screen.

Sample Layout Screen with Alternate Set of PF Keys Displayed

    ;DEPT-ID-0410          ;____*

    ;DEPT-NAME-0410        ;_____________________________________________*

    ;DEPT-HEAD-ID-0410     ;____*

    ;AGR-CURRENT-FUNCTION  ;________*

 ...+....1....+....2....+....3....+....4....+....5....+....6....+....7....+....8

 F1=Help  F2=Mark  F3=Copy  F4=Move  F5=Delete  F6=Preview  F8=Bottom

 F9=SetCursor  F10=ClrMark  F11=MainKeys

When you first display the Layout screen for an existing map, each field on the map is preceded by a start-field character,
as shown above. While using the Layout screen, you can select a field for editing by:

• Pressing [PF2] while on the field you want to select (with the main set of function keys displayed at the bottom of the
screen)
or

• Typing a select-field character (%) in place of the start-field character for the field.
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You use the start-field and select-field characters based on the following sectionlines:

• The start-field character (default is ; or {) defines the start of a field on the Layout screen.
• The select-field character (default is %) defines the start of a field and simultaneously selects the field for editing.

You use the Layout screen to modify the layout of map XXXMAP and to select fields on the map for further editing:

Selecting Multiple Fields to Edit

You can mark two fields with [PF2] to select either all literal fields or all data fields in the area bounded by the two fields
you mark.

If the first field you marked with [PF2] was a literal field, all literal fields between the two marked fields are selected. If the
first field you marked with [PF2] was a data field, all data fields between the two marked fields are selected.

Adding Literal Fields

You place each field on the Layout screen in the following manner:

1. Position the cursor by using any of the cursor movement keys.
2. Type a start-field character for each literal and variable field.

NOTE
In this document, the start-field character is shown as a ";". Do not confuse this with a semi-colon.

On the Layout screen, the start-field character signals the start of a field. For example:

Sample start-field

character.

│

▼

;sample literal field 

 ▲

 │

 The field itself starts in the column that

 immediately follows the start-field character.

At runtime, the start-field character is not shown to users with 3270-type terminals. Instead, each field is preceded
by a nondisplayable attribute byte. The attribute byte specifies the runtime characteristics of the field, such as input
restrictions and display intensity.

The default start-field character for the Layout screen is:

IBM-type terminals
For , the field mark character (;)

NOTE
The field mark is not the same as the semicolon character. To type a field mark, you press the FIELD
MARK key.

Siemens-type terminals
For , the left brace character ({)

NOTE
The start-field character for the Layout screen is defined at system-generation time, and can vary from
site to site.

Type the literal string
(for literal fields only) after the start-field character.
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NOTE
To add a variable field, you need only type the start-field character. (See .)

Changing the Content of a Literal Field

To change the content of an existing literal field, type characters or spaces over the fields that you want to change.

NOTE
Use the ERASE EOF key only if you want to erase everything that can be seen on the Layout screen starting at
the current cursor position.

Moving Fields, Lines, and Blocks

You can move fields or groups of fields:

Moving one field
-- Move the cursor to the field you want to move and press [PF2] with the alternate set of function keys displayed
at the bottom of the screen. This marks the field.

Moving a line
-- Move the cursor to the starting position of the block you want to move and press [PF2] twice. This marks the
line.

Moving a block
-- Move the cursor to the starting position of the block you want to move and press [PF2]. Move the cursor to the
ending point of the block and press [PF2] again. This marks a block.

Move the cursor to the desired target location for the field, line, or block, and press [PF4].

Deleting Fields, Lines, and Blocks

Mark the field, line, or block. Then press [PF5].

Copying Fields, Lines, and Blocks

Mark the field, line, or block. Then press [PF3].

When you copy literal or variable fields, the complete definition of the literal or variable field (including attributes, etc.) is
copied. Copying a data field that occurs increments the subscript to the next available value.

Modifying the Map Layout for XXXMAP

For map XXXMAP, you selected four variable fields that are now shown on the Layout screen. These are associated with
four literal fields. Each literal and variable field is shown with the field mark (;) used as the start-field character.

    ;DEPT-ID-0410          ;____*

    ;DEPT-NAME-0410        ;_____________________________________________*

    ;DEPT-HEAD-ID-0410     ;____*

    ;AGR-CURRENT-FUNCTION  ;________*

 ...+....1....+....2....+....3....+....4....+....5....+....6....+....7....+....8
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 F1=Help  F2=Mark  F3=Copy  F4=Move  F5=Delete  F6=Preview  F8=Bottom

 F9=SetCursor  F10=ClrMark  F11=MainKeys

You are going to modify this map so that it looks like the following layout:

     FUNCTION:   ________

                        DEPARTMENT INFORMATION

   ┌─  DEPARTMENT ID......:    ____*

   │

   │             NAME.....:    _____________________________________________*

   │

   └─            HEAD ID..:    ____*

  NEXT RESPONSE: _

Your modifications involve:

• Changing the AGR-CURRENT-FUNCTION literal field to FUNCTION
• Moving the FUNCTION literal and variable fields
• Adding a title
• Modifying the remaining literal fields

Modifying the FUNCTION Fields for XXXMAP

The AGR-CURRENT-FUNCTION fields (literal and variable) should be placed in the upper left corner of the screen and
the literal changed to FUNCTION according to the sample screen.

To change the FUNCTION field:

1. Overtype the literal field (leaving the field mark) with the word FUNCTION
2. Mark the variable field
3. Move the variable field closer to the FUNCTION literal field
4. Mark the line containing the literal and variable fields
5. Move the line to the upper left corner

Add the Title

1. Place the cursor where you want the title to begin.
2. Type a field mark
3. Type the title, DEPARTMENT INFORMATION

Modify the Remaining Literal Fields
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There are three literal fields relating to the DEPARTMENT record. Modify these fields so that they match the XXXMAP
screen shown above.

1. Overtype the literal fields with the appropriate words
2. Mark each field that needs to be moved
3. Move the field

Remember that there is more room for screen layout hidden at the bottom of the screen. To see this hidden area, press
[PF8].

The completed screen should look like the one below.

 ;FUNCTION:;

                         ;DEPARTMENT INFORMATION

 ;DEPARTMENT ID .......:;

            ;NAME .....:;

            ;HEAD ID ..:;

 ;NEXT RESPONSE: ;

                                                                                ;                                                                          

After you press [Enter], MAPC redisplays the Layout screen so that you can inspect the screen for errors. At this point, it is
a good idea to verify that:

• You have preceded each literal field with a start-field character.
• You have defined each variable field with a start-field character, including the field that starts on the bottom right-hand

margin of the screen and wraps around to the last line on the screen.

Correcting Errors

If you find any mistakes in the map layout, you can correct the Layout screen in either of the following ways:

To change a few fields
, type over the characters that you want to change and press [Enter] again.

To erase all fields that you just placed on the screen
, press the CLEAR key. If you press CLEAR, you must then place fields on the Layout screen again, as described
earlier.

When you are satisfied with the Layout screen, press [PF11] to return to the main keys. You can now go on to Step 6,
where you will select fields for further definition.

Step 6 Select fields for further definition

In Step 5, you modified the position of fields on your map and redefined some of the literal fields.

At this point, literal fields (for example, DEPARTMENT ID) are fully defined, although you can modify their definitions at
any time.
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Variable fields may not be fully defined. In this step, you will select fields for further definition. You will edit the field
definitions in Steps 7 and 8.

Selecting Fields

While on the Layout screen, you can select fields for further definition. To do this, you press [PF2] once while the cursor
is on the field you want to select. Pressing [PF2] marks a field for selection. (Alternatively, you can overtype the start-field
character with a percent sign - %.)

Select XXXMAP Fields

The XXXMAP fields you need to further define are:

• The FUNCTION variable field
• The DEPARTMENT INFORMATION literal field
• The DEPARTMENT ID variable field
• The NAME variable field
• The HEAD ID variable field
• The message variable field

   ;FUNCTION: %________

                              %DEPARTMENT INFORMATION

   ;DEPARTMENT ID .......: %____*

              ;NAME .....: %______________________________________________*

              ;HEAD ID ..: %____*

   ;NEXT RESPONSE: ;_

_

Select the fields for further definition. Then press [PF5] to continue to the Literal Definition and Field Definition screens
shown below. MAPC will bring up the appropriate Literal Definition or Field Definition screen depending on the fields you
selected on the Layout screen. Pressing [PF5] will bring you to the next definition screen in order of your selection.

This section separates the discussion of variable and literal fields, but remember that MAPC will intermix the two.

Step 7 Edit variable fields

In this step, you will edit a variable field's definition to determine what characteristics the field will have at runtime. You
access the Field Definition screen from the Layout screen by pressing [PF5] after you have selected fields from the
screen, or by pressing [PF5] from another definition screen (either Field or Literal Definition).

There are seven pages of data field screens. Navigate through these pages using [PF7] or [PF8], or move directly to the
desired page by overtyping the page number.

Sample Field Definition Screen - page 1

 779



 Programming

                              Field Definition                 Page  1 of  7

 Map name:  XXXMAP    Version:     1

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

 ;FUNCTION: ;________*

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

 Field at row   1   column  1                                   Drop field (/) _

      Element name: AGR-CURRENT-FUNCTION              Subscript

      In record     ADSO-APPLICATION-GLOBAL-RECORD    Version  1

      Edit Picture  X(8)

      Display intensity  2  1. Normal    2.  Bright         3. Hidden

      At end of field    1  1. Auto-tab  2.  Lock keyboard  3. Take no action

      Unprotected (/) . . . . .  /       Required (/). . . . . .  _

      Automatically edited (/)   /       Skipped by tab key (/)   _

 DC366004 Specify the variable field and any attributes

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F8=Fwd

Notice that the Field Definition screen shows the field to be defined plus two scales to help you position the field.

You use the Field Definition screen to edit one map field at a time. After you edit a field (using [PF8] if you need to go to
further pages), press [PF5]. MAPC displays either the Field Definition screen or the Literal Definition screen for the next
field that you've selected. When you've edited all selected fields, MAPC returns you to the Main Menu screen.

NOTE
Pressing [Enter] on any screen causes it to redisplay so that you can make changes if you want.

Prompts

In this step, you use the following prompts on page 1 of the Field Definition screen:

Element name
-- Name of a record element or special system field to be displayed and input in the variable map field.
When you autopainted the map, you selected the record elements you wanted displayed in the variable fields
on that map (such as the department-name record element for the variable map field that follows the literal
FUNCTION field). These element names are displayed on the Field Definition screen. At runtime, that variable
map field displays and allows users to input department names.
If you were to create a map sectionly, you would have to specify the element names on this screen at this time.
For further information, see IDMS Mapping Facility Section.
A special system field is a field that has a reserved use in an ADS application.
For example, $MESSAGE is a special system field that contains messages (such as error messages) at runtime.
A variable field associated with $MESSAGE can display those messages to the user.

Edit Picture
-- If you autopaint this map, the length of the field (as defined in the dictionary) will be displayed here. If you create
this map sectionly, the length of the field (as defined in the dictionary) will be displayed here after you press
[Enter].
You can create an external picture used for display by entering a different value in Edit picture. For example, you
might want to change 9(4).99 to $9(4).99 for a monetary value for display purposes.
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Display intensity
-- You can specify the runtime display intensity for the variable map field.
The default, 1 (Normal), causes the field to be displayed at normal intensity. You specify 2 (Bright) to make a
field display at bright intensity or 3 (Hidden) to make a field invisible to the user.

At end of field
-- You can specify whether the user is restricted from typing beyond the end of the variable map field.
The default, 1 (Auto-tab), specifies that the field is explicitly delimited. In this case, the user cannot type beyond
the end of the field. The cursor will skip to the next unprotected field when the user fills the current field with
characters.
2 (Lock keyboard) causes the keyboard to lock when the user attempts to enter data beyond the end of the field.
3 (Take no action) specifies that the field is not explicitly delimited. In this case, the user can type beyond the end
of the field (although excess characters are truncated on input).

Unprotected (/)
-- You can specify whether the user can enter data into the variable map field. Spacing over the slash (/) indicates
that the map field is protected and restricts the user from changing the contents of the field.

Required (/)
-- You can specify whether the user must enter data into the variable map field. Entering a nonblank character
indicates that data must be entered into the field before the map data will be processed.

Automatically edited (/)
-- You can enable the automatic data editing feature of ADS.
For map XXXMAP, you will enable this feature for numeric fields (such as the field that displays department
numbers) to make them readable.

Skipped by tab key (/)
-- You can specify that that tab key will not stop on this map field.

For more information on using Field Definition screen prompts, see the IDMS Mapping Facility Section.

XXXMAP Field Specifications

The following table summarizes the specifications that you will make when you edit map fields in this step. You will edit
each field definition as indicated in this table.

Location of field on map Purpose of field Specifications for field

After FUNCTION literal field (in the upper
left corner)

Displays the name of the application
function being executed at runtime

Protected
Bright display

DEPARTMENT INFORMATION literal field Displays the title for the screen Bright display

After DEPARTMENT ID literal field Displays a department's unique ID number Auto-tab
Automatically edited

After NAME literal field Displays a department's name Auto-tab
Pad character - space1

After HEAD ID literal field Displays the ID number for the head of the
department

Auto-tab
Automatically edited

Last field on the map (on the bottom right
side)

Displays runtime messages to the use Element name: AGR- MESSAGE
Length: 80 bytes
1 The pad character is defined
on page 2 of the Field
Definition screen.
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Modifying XXXMAP

Modify the variable field shown on the Field Definition screen (AGR-CURRENT-FUNCTION).

NOTE
The FUNCTION literal field will not be available for modification because you did not select it on the Layout
screen.

Notice that:

• The record element (AGR-CURRENT-FUNCTION) is already displayed for the element name.
• The position of the variable field is shown.
• The edit picture shows the actual length of the function variable field.
• Several defaults are indicated.

To enter the field specifications shown in the preceding table, enter 2 following the Display intensity prompt to indicate
bright. Space over the slash following Unprotected to make this a protected field.

                              Field Definition                 Page  1 of  7

 Map name:  XXXMAP    Version:     1

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

 ;FUNCTION: ;________

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

 Field at row   1   column  1                                   Drop field (/) _

      Element name: AGR-CURRENT-FUNCTION              Subscript

      In record     ADSO-APPLICATION-GLOBAL-RECORD    Version  1

      Edit Picture  X(8)

      Display intensity  2  1. Normal    2.  Bright         3. Hidden

      At end of field    1  1. Auto-tab  2.  Lock keyboard  3. Take no action

      Unprotected (/) . . . . .          Required (/). . . . . .  _

      Automatically edited (/)   /       Skipped by tab key (/)   _

 DC366004 Specify the variable field and any attributes

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F8=Fwd

After you press [Enter], MAPC redisplays the Field Definition screen with a message:

Map options processed successfully
is returned when the definition contains no errors.

An error message
is returned when MAPC detects an error in your definition. In this case, read the message to determine the
problem. You can type over any errors and press [Enter] again.

When the current field definition is correct, press [PF5] to see the next definition to be enhanced.

Step 8 Edit literal fields

The next field selected on the Layout screen was the title, DEPARTMENT INFORMATION. When you press [PF5] from
the previous Field Definition screen, the Literal Definition screen is displayed.
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In this step, you will edit a literal field's definition to determine what the field will look like at runtime. You access the Literal
Definition screen from the Layout screen by pressing [PF5] after you have selected fields from the screen, or by pressing
[PF5] from another definition screen (either Field or Literal Definition).

There are two pages of data field screens. Navigate between these screens using [PF7] or [PF8], or move directly to the
desired page by overtyping the page number.

Sample Literal Definition Screen - page 1

                             Literal Definition                Page  1 of  2

 Map name:   XXXMAP    Version:     1

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

                        DEPARTMENT INFORMATION 

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

 Literal at row    4  column   24                             Drop literal (/) _

      Display intensity  1  1. Normal  2. Bright  3. Hidden

      Highlighting . . . _  1. Blink   2. Reverse video   3. Underline

      Color  . . . . . . 8  1. White   3. Green   5. Yellow   7. Turquoise

                            2. Red     4. Blue    6. Pink     8. Device default

      Outline options (/) . . . . _ Top  _ Bottom  _ Left  _ Right

      Sensitive to light pen (/)  _

 DC366505 Select literal field attributes

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F8=Fwd

Notice that each definition screen shows the field to be defined plus two scales to help you position the field.

You use the Literal Definition screen to edit one map field at a time. After you edit a field (using [PF8] if you need to go to
the second page), press PR5. MAPC displays either the Field Definition screen or the Literal Definition screen for the next
field that you've selected.

When you've edited all selected fields, MAPC returns you to the Main Menu screen.

NOTE
Pressing [Enter] on any screen causes it to redisplay so that you can make additional changes if necessary.

Prompts

In this step, you will use the following prompts on page 1 the Literal Definition screen:

Display intensity
-- You can specify the runtime display intensity for the literal map field.
The default, 1 (Normal), causes the field to be displayed at normal intensity. You specify 2 (Bright) to make a
field display at bright intensity or 3 (Hidden) to make a field invisible to the user.

For more information on using Literal Definition screen prompts, see the IDMS Mapping Facility Section.

Modifying XXXMAP

Modify the literal field shown on the Literal Definition screen.
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                             Literal Definition                Page  1 of  2

 Map name:   XXXMAP    Version:     1

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

                        DEPARTMENT INFORMATION

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

 Literal at row    4  column   24                             Drop literal (/) _

      Display intensity  2  1. Normal  2. Bright  3. Hidden

      Highlighting . . . _  1. Blink   2. Reverse video   3. Underline

      Color  . . . . . . 8  1. White   3. Green   5. Yellow   7. Turquoise

                            2. Red     4. Blue    6. Pink     8. Device default

      Outline options (/) . . . . _ Top  _ Bottom  _ Left  _ Right

      Sensitive to light pen (/)  _

 DC366501 Map options processed successfully

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F8=Fwd

After you press [Enter], MAPC redisplays the Literal Definition screen with a message:

Map options process successfully
is returned when the definition contains no errors.

An error message
is returned when MAPC detects an error in your definition. In this case, read the message to determine the
problem. You can type over any errors and press [Enter] again.

When the current field definition is correct, press [PF5] to see the next definition to be enhanced.

Defining the Variable Field, DEPT-ID-0410

The next variable field according to the previous table, DEPT-ID-0410, is automatically edited and associated with the
auto-tab attribute. These attributes are defaults, and no change needs to be made to this variable field definition on the
Field Definition screen.

Defining the Variable Field, DEPT-NAME-0410

Edit the next variable field according to the previous table. This variable fields requires the auto-tab attribute and a pad
character.

NOTE
The pad character is specified on page 2 of the Field Definition screen.

                              Field Definition                 Page  1 of  7

 Map name:  XXXMAP    Version:     1

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

                ;NAME .......: ;_______________________________

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80
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 Field at row   7   column  32                                  Drop field (/) _

      Element name: DEPT-NAME-0410                    Subscript

      In record     DEPARTMENT                        Version  1

      Edit Picture  X(45)

      Display intensity  1  1. Normal    2.  Bright         3. Hidden

      At end of field    1  1. Auto-tab  2.  Lock keyboard  3. Take no action

      Unprotected (/) . . . . .  /       Required (/). . . . . .  _

      Automatically edited (/)   /       Skipped by tab key (/)   _

 DC366004 Specify the variable field and any attributes

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F8=Fwd

Auto-tab is the default.

To define a pad character, you must go to the second page of the Field Definition screen by pressing [PF8].

Sample Field Definition Screen -- Page 2

                           Map Read/Write Options              Page  2 of  7

 Map name:  XXXMAP    Version:     1

      Element name  DEPT-NAME-0410                    Subscript

      In record     DEPARTMENT                        Version    1

 Map Read      Transmit data entry (/) . . . . . . . . /

 options       Zero when null (/). . . . . . . . . . . /

               Translate to upper case (/) . . . . . . _

               Justify data. . . . . . . . . . . . . . 1  1. Left  2. Right

               Pad character format  . Display . . . . _

                                       Hexadecimal . . 40 

 Map Write     Blank when zero (/) . . . . . . . . . . _

 options       Underscore blank fields (/) . . . . . . _

               Display without trailing blanks . . . . _

               Set modified data tag (/) . . . . . . . _

               Transmit. . . . . . 1 1. Data and attribute byte  3. Erase field

                                     2. Attribute byte only      4. Nothing

 DC366404 Select input/output edit options

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F7=Bkwd  F8=Fwd

Screen Prompts

Pad character format
-- You can identify a pad character for a map field.
For map XXXMAP, you will assign a pad character to the field that displays department names. Entering "40" (the
hexadecimal equivalent of a blank) next to Hexadecimal for this field ensures that remaining characters are not
stored if the user replaces a long department name (for example, SYSTEMS ENGINEERING DEPARTMENT)
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with a shorter name (for example, SYSTEMS GROUP) and then clears the rest of the field by pressing the
ERASE EOF key.

When the current field definition is correct, press [PF5] to see the next definition to be enhanced.

Defining the Variable Field, DEPT-HEAD-ID-0410

You can edit the next variable field, DEPT-HEAD-ID-0410, according to the previous table:

                              Field Definition                 Page  1 of  7

 Map name:  XXXMAP    Version:     1

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

                   ;HEAD ID..:  ;____

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

 Field at row   7   column  32                                  Drop field (/) _

      Element name: DEPT-HEAD-ID-0410                 Subscript

      In record     DEPARTMENT                        Version  1

      Edit Picture  9(4)

      Display intensity  1  1. Normal    2.  Bright         3. Hidden

      At end of field    1  1. Auto-tab  2.  Lock keyboard  3. Take no action

      Unprotected (/) . . . . .          Required (/). . . . . .  _

      Automatically edited (/)   /       Skipped by tab key (/)   _

 DC366004 Specify the variable field and any attributes

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F8=Fwd

The default is yes for Automatically edited and Auto-tab for At end of field.

When the current field definition is correct, press [PF5] to see the next definition to be enhanced.

Modifying the Length of the Message Field

You can edit the next variable field, the message field, according to the previous table:

                              Field Definition                 Page  1 of  7

 Map name:  XXXMAP    Version:     1

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

                                                                               ; 

_

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

 Field at row  21   column  79                                  Drop field (/) _

      Element name: AGR-MESSAGE                         Subscript

      In record     ADSO-APPLICATION-GLOBAL-RECORD      Version   1

      Edit Picture  x(80) 
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      Display intensity  1  1. Normal    2.  Bright         3. Hidden

      At end of field    1  1. Auto-tab  2.  Lock keyboard  3. Take no action

      Unprotected (/) . . . . .  /       Required (/). . . . . .  _

      Automatically edited (/)   /       Skipped by tab key (/)   _

 DC366004 Specify the variable field and any attributes

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F8=Fwd

Change the length to 80. The Edit picture is automatically updated when you press [Enter].

When you are finished editing fields, you can compile the map, as shown in the next step.

Press [PF5] to return to the Main Menu so that you can compile the map.

Step 9 Compile the map

When you compile a map, MAPC creates a load module that incorporates all of your specifications. You compile an map
by selecting the Compile activity from the action bar on the Main Menu screen.

You compile the XXXMAP map as shown:

Compiling the Map

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

              │                       │

              │  1  1. Compile        │  Map Compiler

              │     2. View messages  │

              │-----------------------│   International, Inc.

              │ F3=Exit               │

              │_______________________│

    Map name  . . . . . . . .   XXXMAP

    Map version . . . . . . .      1

    Dictionary name . . . . .   DEMO

    Dictionary node . . . . .   ________

    Screen . . . . . . . . . _    1. General options

                                  2. Map-Level help text definition

                                  3. Associated records

                                  4. Layout

                                  5. Field definition

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

To compile the application, position the cursor on the Compile item on the action bar and press [Enter]. You can position
the cursor on Compile by:
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• Tabbing to Compile and pressing [Enter]
• Pressing [PF10] to move to the action bar and then tabbing to Compile and pressing [Enter]
• Typing compile on the command line and pressing [Enter]

Once you have displayed the Compile action item, press [Enter] to compile the map.

After you press [Enter] to compile the map, MAPC displays messages to indicate whether the map has been compiled
successfully. You will receive a confirming message if the map has compiled successfully.

An error message is displayed when the application cannot be compiled because of an error. In this case, you can display
diagnostic information by selecting the View messages option on the Compile activity on the action bar. Based on this
information, you can correct the map and then try to compile the application again.

Exit from MAPC

You can return directly to DC/UCF by pressing [PF3]. Alternatively, you can use the Switch activity on the action bar of the
Main Menu screen to transfer to another development tool.

In this sample session, you'll exit to DC/UCF so you can execute your application structure. Press [PF3] to exit.

NOTE
If you suspend MAPC successfully compiling the current map definition, MAPC saves the suspended definition
in a queue record associated with your user ID. In an actual production environment, other users will not be
able to access the map definition. To enable them to access the definition, specify the Release option from the
Modify activity on the action bar on the Main Menu.

After you exit from MAPC, you can display your map as described below.

Optionally display the map

Map XXXMAP will be displayed at runtime by dialogs that you define in the next section (Section10, "Defining Dialogs
Using ADSC"). To display the map before defining any dialogs, do either of the following:

In MAPC
, you can display the map on the MAPC Map Image screen. You will do this later in this section, in Section11,
"Modifying a Map Using MAPC".

From DC/UCF
, where you are now, you can display the map by issuing a SHOWMAP command.

Both of the above methods allow you to see how the map will look to an user at runtime. For example, start-field
characters are not displayed on the screen; bright fields are displayed in bright intensity on the screen.

Since you have exited from MAPC, you can display map XXXMAP directly from DC/UCF:

showmap xxxmap

                                                                [Enter]

 FUNCTION:

                            DEPARTMENT INFORMATION

 DEPARTMENT ID .......:                                                      

            NAME .....:                                                      

            HEAD ID ..:                                                      
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 NEXT RESPONSE:             

Testing the Map

While displaying the map, test out how convenient the map is to use. For example:

• Try typing data into unprotected variable fields
Variable fields on the displayed map do not display or store real data.

• Try pressing the tab key to advance the cursor from field to field.

When you press [Enter], you return to the DC/UCF display.

Summary (Using MAPC)
In this section, you defined a screen, or map, by using MAPC. XXXMAP contains two types of fields:

Literal fields
-- At runtime, literal fields display literal strings.

Variable fields
-- At runtime, variable fields display stored values and allow users to input values.

You defined the layout of fields on the map:

1. You named the records that would appear on the map.
2. You named the elements of those records that would be displayed.
3. You used the autopaint facility of MAPC to create a map automatically.
4. You modified the placement of the elements and added further literal and variable fields.
5. You edited fields by using the Field Definition and Literal Definition screens. You associated each map variable field,

not already associated, with a record element or special system field. You also provided additional field characteristics,
such as a pad character.

A map can be used by any number of dialogs. For example, XXXMAP is used by dialogs XXXDADD and XXXDUPD in the
sample Department application. You will define these dialogs in Section9.

Defining Dialogs Using ADSC
You define dialogs by using the ADS dialog compiler (ADSC). The XXXDADD and XXXDUPD dialogs defined in this
section are intended for use in the Department application introduced in Section7, "Overview of ADS Application
Development".

This section includes:

• An overview of developing dialogs for ADS applications
• Instructions for defining the sample XXXDADD and XXXDUPD dialogs
• Instructions for executing the sample Department application
• A summary of what you've accomplished in this section

To complete the prototype Department application, you need to define dialogs for the ADDDEP, MODDEP, and DELDEP
dialog functions that you created in Section8, "Defining an Application Structure Using ADSA". When you created
ADDDEP, you named XXXDADD as the associated dialog. When you created the MODDEP and DELDEP dialog
functions, you named XXXDUPD as the associated dialog for each function. The XXXDADD and XXXDUPD dialogs did
not exist when you named them in Section8.
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In this section, you will define the dialogs XXXDADD and XXXDUPD. The diagram below shows how XXXDADD and
XXXDUPD fit into the Department application. Function ADDDEP invokes dialog XXXDADD at runtime. Both MODDEP
and DELDEP invoke dialog XXXDUPD.

NOTE
You can substitute your initials for XXX in the dialog names.
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What is a Dialog

A dialog is an executable module that consists of components defined by using other development tools. For example, a
dialog can include a map defined using MAPC, and modules of process code defined using the IDD menu facility.
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At runtime, a dialog:

1. Displays a screen to a user
2. Retrieves entries made by the user

Dialogs in the Department Application

For example, in the Department application:

Dialog
XXXDADD displays a screen that allows users to add department records to the database.

Dialog
XXXDUPD displays a screen that allows the user to modify or delete existing department records.

Process code can be executed both before the dialog's screen is displayed and after user input is retrieved.

Runtime Execution

Dialogs are executed at runtime whenever control passes to the dialog functions with which they are associated. For
example, you associated dialog XXXDADD with the ADDDEP dialog function when you defined ADDDEP in Dialog
functions. At runtime, dialog XXXDADD will be executed whenever a user invokes the ADDDEP function.

NOTE
It is possible to create mapless dialogs that consist only of process logic. For example, a mapless dialog can
be defined to perform database operations. You will not create any mapless dialogs for the sample Department
application.

Dialog Components

As shown in the diagram, a dialog can consist of several components. When you are developing dialogs for a prototype
application, it is only necessary to include maps in the dialogs. Defining basic, skeleton dialogs for a prototype application
allows users to execute the application and review the screen displays. Later in the application development cycle, you
define process modules that perform processing for the dialogs.
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In this section, you will define skeleton dialogs by using the ADS dialog compiler (ADSC). A typical ADSC screen is
shown below:

 ┌─

 │     Add  Modify  Compile  Delete  Display  Switch

 └─ .____________________________________________________________________.

                                CA ADS Online Dialog Compiler
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                            CA, Inc.

 ┌─

 │

 │

 │     Dialog name . . . . . . .   ________

 │     Dialog version  . . . . .   ____

 │     Dictionary name . . . . .   ________

 │     Dictionary node . . . . .   ________

 └─

 ┌─    Screen  . . . . . . . . .   1  1. General options

 │                                    2. Assign maps

 │                                    3. Assign database

 │                                    4. Assign records and tables

 │                                    5. Assign process modules

 └─

             Copyright (C) 2003 CA, Inc.

  Command ===>

  Enter  F1=Help  F3=Exit  F10=Action

Define Dialogs
 

You use ADSC to define dialogs. To define a skeleton dialog, you invoke ADSC, specify basic information on the dialog,
and then create a load module for the dialog.

In this section, you will define skeleton versions of dialogs XXXDADD and XXXDUPD by using ADSC, as follows:

After you compile dialogs XXXDADD and XXXDUPD, you can exit from ADSC.

Dialogs for the Department Application

The following table lists specifications for defining skeleton dialogs XXXDADD and XXXDUPD. If you need additional
information at any time about the use of ADSC, see .

Dialog name Associated map Purpose of dialog
XXXDADD XXXMAP1 Allows a user to add a new department

record. XXXDADD is invoked by the
ADDDEP dialog function.

XXXDUPD XXXMAP1 Allows a user to modify or delete an
existing department record. XXXDADD is
invoked by the MODDEP and DELDEP
dialog functions.

1 You defined map XXXMAP earlier in this sample application development
session

Step 1 Invoke ADSC

You can invoke ADSC from IDMS/DC or DC/UCF. by specifying the task code for ADSC (for example, ADSCT) in
response to the prompt presented by DC/UCF. For example, you can invoke ADSC from IDMS/DC as shown:

ENTER NEXT TASK CODE:
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adsct 

                                         Press the ENTER

                                         key to input the -─► [Enter]

                                         task code for

                                         ADSC.

For more information on task codes for ADS development tools, see Application Development Tools. ADSC begins by
displaying the Main Menu screen. You define a dialog by using the Main Menu screen as described below.

Step 2 Define Dialog XXXDADD

You use the Main Menu screen to specify basic information on a dialog. A sample Main Menu screen is shown below:

Sample Main Menu Screen

      Add  Modify  Compile  Delete  Display  Switch

   .___________________________________________________________________________.

                           CA ADS Online Dialog Compiler

                       CA, Inc.

      Dialog name . . . . . . .   ________

      Dialog version  . . . . .   ____

      Dictionary name . . . . .   ________

      Dictionary node . . . . .   ________

      Screen  . . . . . . . . .   1  1. General options

                                     2. Assign maps

                                     3. Assign database

                                     4. Assign records and tables

                                     5. Assign process modules

             Copyright (C) 2003 CA, Inc.

  Command ===>

  Enter  F1=Help  F3=Exit  F10=Action

Screen Prompts

When you define a skeleton dialog, you typically enter information after one or more of the following Main Menu screen
prompts:

Dialog name
-- You must specify the same dialog name that you specified when you used ADSA to define the associated
dialog function.
For example, when you define dialog XXXDADD, you must use the same name that you used when you defined
the associated ADDDEP function in Section8, "Defining an Application Structure Using ADSA".

Dialog version
-- You must specify a version number, in the range 1 through 9999. The default version is 1.
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Dictionary name
-- You must specify the same dictionary (if any) as you specified for your application definition in Section8,
"Defining an Application Structure Using ADSA". The correct dictionary name may already be displayed.

Dictionary node
-- You must specify the same dictionary node (if any) as you specified for your application definition. The correct
dictionary node may already be displayed.

Defining XXXDADD Dialog

You can define the XXXDADD dialog on the Main Menu screen:

      Add  Modify  Compile  Delete  Display  Switch

   .___________________________________________________________________________.

                           CA ADS Online Dialog Compiler

                       CA, Inc.

      Dialog name . . . . . . .   xxxdadd 

      Dialog version  . . . . .   1 

      Dictionary name . . . . .   demo 

      Dictionary node . . . . .   ________

      Screen  . . . . . . . . .   1  1. General options

                                     2. Assign maps

                                     3. Assign database

                                     4. Assign records and tables

                                     5. Assign process modules

             Copyright (C) 2003 CA, Inc.

  Command ===>

  Enter  F1=Help  F3=Exit  F10=Action

Adding the Dialog

To add the dialog, position the cursor on the Add item on the action bar and press ENTER. You can position the cursor on
Add by:

• Tabbing to Add and pressing [Enter]
• Pressing [PF10] to move to the action bar and then tabbing to Add and pressing [Enter]
• Typing add on the command line and pressing [Enter]

     Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

 │                       │

 │  Copy from dialog     │A-ADS Dialog Compiler

 │    Name     ________  │

 │    Version     1      │ter Associates International, Inc.

 │-----------------------│

 │  F3=Exit              │
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 │_______________________│

    Dialog name . . . . . . .   XXXAPPL_

    Dialog version  . . . . .      1

    Dictionary name . . . . .   DEMO____

    Dictionary node . . . . .   ________

Once you have displayed the Add action item, press [Enter] to add the dialog to the dictionary. After you press [Enter], the
action is confirmed. If there is an error, an error message is displayed.

Step 3 Name the Associated Map

After you specify the name of the dialog, you can name the associated map on the Map Specifications screen. You
reach the Map Specifications screen by entering 2 next to Screen on the Main Menu screen.

      Add  Modify  Compile  Delete  Display  Switch

   .___________________________________________________________________________.

                           CA ADS Online Dialog Compiler

                       CA, Inc.

      Dialog name . . . . . . .   XXXDADD

      Dialog version  . . . . .      1

      Dictionary name . . . . .   DEMO

      Dictionary node . . . . .   ________

      Screen  . . . . . . . . .   2  1. General options

                                     2. Assign maps

                                     3. Assign database

                                     4. Assign records and tables

                                     5. Assign process modules

             Copyright (C) 2003 CA, Inc.

  Command ===>

  Enter  F1=Help  F3=Exit  F10=Action

The following screen is displayed.

Sample Map Specifications Screen

                               Map Specifications

                         Dialog  XXXDADD   Version     1

                                       │

   Map name  . . . .   ________        │    Input map . . . . .   ________

   Version . . . . .   ____            │    Version . . . . . .   ____

                                       │    Label . . . . . . .   ________

   Paging options    _ 1. Wait         │

 797



 Programming

                       2. No Wait      │    Output map  . . . .   ________

                       3. Return       │    Version . . . . . .   ____

                                       │    Label . . . . . . .   ________

   Paging mode . . . _ Update          │

                     _ Backpage        │    Suspense file label   ________

                     _ Auto display    │

                                       │

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Switch Right

Screen Prompts

Map name
-- You must specify the name of a map created using MAPC. (See Section9, "Defining a Screen Display Using
MAPC".)

Map version
-- You must specify an existing version of this map.

Associating a Map with the Dialog

                               Map Specifications

                         Dialog  XXXDADD   Version     1

                                       │

   Map name  . . . .   XXXMAP          │    Input map . . . . .   ________

   Version . . . . .   1               │    Version . . . . . .   ____

                                       │    Label . . . . . . .   ________

   Paging options    _ 1. Wait         │

                       2. No Wait      │    Output map  . . . .   ________

                       3. Return       │    Version . . . . . .   ____

                                       │    Label . . . . . . .   ________

   Paging mode . . . _ Update          │

                     _ Backpage        │    Suspense file label   ________

                     _ Auto display    │

                                       │

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Switch Right

After you successfully define skeleton dialog XXXDADD, you can compile a load module for the dialog as described in the
next step. Request the Main Menu by pressing [PF3].
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Step 4 Create the XXXDADD Dialog Load Module

When you compile a dialog, ADSC creates a load module that incorporates all of your specifications. You compile a dialog
by selecting the Compile activity from the action bar on the Main Menu screen.

Compiling the Dialog

You compile the XXXDADD dialog as shown:

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

              │                         │

              │  1  1. Compile          │ log Compiler

              │     2. Display messages │

              │-------------------------│ nternational, Inc.

              │ F3=Exit                 │

              │_________________________│

    Dialog name . . . . . . .   XXXDADD

    Dialog version  . . . . .      1

    Dictionary name . . . . .   DEMO

    Dictionary node . . . . .   ________

    Screen  . . . . . . . . .   1  1. General options

                                   2. Assign maps

                                   3. Assign database

                                   4. Assign records and tables

                                   5. Assign process modules

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

To compile the application, position the cursor on the Compile item on the action bar and press ENTER. You can position
the cursor on Compile by:

• Tabbing to Compile and pressing [Enter]
• Pressing [PF10] to move to the action bar and then tabbing to Compile and pressing [Enter]
• Typing compile on the command line and pressing [Enter]

Once you have displayed the Compile action item, press [Enter] to compile the dialog.

After you press [Enter] to compile the dialog, ADSC displays a message to indicate whether the dialog was compiled
successfully.

A confirming message is displayed on the Main Menu screen if the dialog was compiled successfully.

If the dialog could not be compiled, a different message, depending on the nature of the error condition, is displayed. In
this case, read the message to determine the problem. After correcting all indicated problems, compile the dialog again.

After you successfully compile the XXXDADD dialog, you can define and compile dialog XXXDUPD as described below.

Step 5 Define and Compile Dialog XXXDUPD

To define XXXDUPD, you use the Main Menu screen. If you have just compiled dialog XXXDADD as described in Step 4,
you can define dialog XXXDUPD on the Main Menu screen by typing over the dialog name on the screen.
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The Department application structure you defined earlier associates dialog XXXDUPD with both dialog functions
MODDEP and DELDEP. When you define XXXDUPD, you must use the same name that you used defining functions
MODDEP and DELDEP.

You use the Main Menu screen to define dialog XXXDUPD:

Name the Dialog

      Add  Modify  Compile  Delete  Display  Switch

   .___________________________________________________________________________.

                           CA ADS Online Dialog Compiler

                       CA, Inc.

      Dialog name . . . . . . .   xxxdupd 

      Dialog version  . . . . .   1 

      Dictionary name . . . . .   demo 

      Dictionary node . . . . .   ________

      Screen  . . . . . . . . .   1  1. General options

                                     2. Assign maps

                                     3. Assign database

                                     4. Assign records and tables

                                     5. Assign process modules

             Copyright (C) 2003 CA, Inc.

  Command ===>

  Enter  F1=Help  F3=Exit  F10=Action

Add the dialog to the dictionary by specifying the Add activity from the action bar on the Main Menu. After adding the
dialog, choose the Assign maps option at the Screen prompts to access the Map Specifications screen.

Name the Map Associated with the Dialog

Go to the Map Specifications screen and name the map. The map is the same map as that associated with the
XXXXDADD dialog, XXXMAP.

                               Map Specifications

                         Dialog  XXXDUPD   Version     1

                                       │

   Map name  . . . .   XXXMAP          │    Input map . . . . .   ________

   Version . . . . .   1               │    Version . . . . . .   ____

                                       │    Label . . . . . . .   ________

   Paging options    _ 1. Wait         │

                       2. No Wait      │    Output map  . . . .   ________

                       3. Return       │    Version . . . . . .   ____

                                       │    Label . . . . . . .   ________
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   Paging mode . . . _ Update          │

                     _ Backpage        │    Suspense file label   ________

                     _ Auto display    │

                                       │

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Switch Right

Create the Load Module

After you define the XXXDUPD dialog, you can create a load module for the dialog. Return to the Main Menu by pressing
[PF3] and select the Compile activity.

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

              │                         │

              │  1  1. Compile          │ log Compiler

              │     2. Display messages │

              │-------------------------│ nternational, Inc.

              │ F3=Exit                 │

              │_________________________│

    Dialog name . . . . . . .   XXXDUPD

    Dialog version  . . . . .      1

    Dictionary name . . . . .   DEMO

    Dictionary node . . . . .   ________

    Screen  . . . . . . . . .   1  1. General options

                                   2. Assign maps

                                   3. Assign database

                                   4. Assign records and tables

                                   5. Assign process modules

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

After you successfully compile the XXXDUPD dialog, you can exit from ADSC or use the Switch activity to access
another tool.

Exit from ADSC

In this sample session, you'll exit to DC/UCF so you can execute your application structure again. Press [PF3] to exit from
the Main Menu screen to exit.

NOTE
If you suspend ADSC without successfully compiling the current dialog definition, ADSC saves the suspended
definition in a queue record associated with your user ID. In an actual production environment, other users will
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not be able to access the dialog definition. To enable them to access the definition, specify the Release option
from the Modify activity on the action bar on the Main Menu.

After you exit from ADSC, you can execute your application again as described below.

Test the Application
 

Once you define dialogs for functions ADDDEP, MODDEP, and DELDEP, all menu, system, and dialog functions in the
sample Department application are executable.

You now can fully test the prototype Department application, as follows:

Step 1 Invoke the Application

You execute an ADS application under the ADS runtime system. When you executed the partially defined Department
application in Section8, "Defining an Application Structure Using ADSA", you invoked the application by entering two task
codes. The first task code (ADS) invoked the runtime system; the second (XXXDEPT) invoked the application itself.

Dynamically Associating the Task Code

To make it easier to execute the application, you can dynamically associate the application's task code with the runtime
system. To do this, you issue a DCMT VARY DYNAMIC TASK command while using DC/UCF.

For example, you can enter this DCMT command while using IDMS/DC as shown:

ENTER NEXT TASK CODE:

dcmt vary dynamic task xxxdept invokes adsorun1 . 

                                            ▲

                                            │

                                      Required space

                                      and period

                                                                [Enter]

ADSORUN1 is the internal name for the ADS runtime system. After you issue the above DCMT command, entering task
code XXXDEPT invokes the runtime system and then causes the Department application to be executed. This association
remains in effect until the system is recycled.

Invoke the Application

You can now invoke the Department application from DC/UCF by entering the task code for the application:

xxxdept 

    ▲

    │

 The Department application's

 task code has been associated

 with the runtime system.

                                                                [Enter]

DEPTMENU Screen

The DEPTMENU screen is the first screen displayed.
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DIALOG:                                                  PAGE:   1 OF:   1

  DATE:  08/19/99                                        NEXT PAGE:

                     DEPARTMENT INFORMATION APPLICATION

                                 MAIN MENU

          _ ADD        (PF4)      ADD A NEW DEPARTMENT

          _ MOD        (PF5)      MODIFY A DEPARTMENT

          _ DEL        (PF6)      DELETE A DEPARTMENT

          _ EXIT       (PF9)      TERMINATE APPLICATION

RESPONSE:              SEND DATA-─►                       MODE: STEP 

After you invoke the Department application from DC/UCF, you can test out features that you've implemented in the
prototype Department application, as described below.

Step 2 Test Features of the Prototype

The first function executed in the sample application is DEPTMENU. According to your application design, the following
responses are valid from DEPTMENU:

ADD
selects dialog function ADDDEP. In the final application, ADDDEP will allow users to add new department
information in the database.

MOD
selects dialog function MODDEP, which will allow users to modify existing department information in the database.

DEL
selects dialog function DELDEP, which will allow users to delete department information.

EXIT
selects system function QUIT, which will allow users to leave the application.

Test out each of the above responses while you are executing the Department application prototype. For example, try
specifying the ADD response:

Specifying the ADD Response

To specify the ADD response, you can use any of the following methods:

• Press [PF4] to select the ADD response
• Type a nonblank character in front of a response and press [Enter] to select the response.
• Type the response name (ADD) after the RESPONSE: prompt, and press [Enter].

DIALOG:                                                  PAGE:   1 OF:   1

  DATE:  08/19/99                                        NEXT PAGE:

                     DEPARTMENT INFORMATION APPLICATION

                                 MAIN MENU

          x ADD        (PF4)      ADD A NEW DEPARTMENT
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          _ MOD        (PF5)      MODIFY A DEPARTMENT

          _ DEL        (PF6)      DELETE A DEPARTMENT

          _ EXIT       (PF9)      TERMINATE APPLICATION

RESPONSE:   add        SEND DATA-─►                       MODE: STEP

ADDDEP Function

The ADDDEP function is displayed with the XXXMAP.

  FUNCTION: ADDDEP

                             DEPARTMENT INFORMATION

  DEPARTMENT ID .......:

             NAME .....:

             HEAD ID ..:

  NEXT RESPONSE:

The ADDDEP function allows the user to enter information on a department. Try tabbing between variable fields and
entering sample department information. You cannot type anything in the FUNCTION: field because you made it a
protected field.

   FUNCTION: ADDDEP

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: 9012 

              NAME .....: Application Testing 

              HEAD ID ..: 3456 

   NEXT RESPONSE:

ADDDEP is a skeleton dialog, which means that you haven't added any process logic to the dialog. The dialog cannot
access the database. Therefore, your sample data is not stored when you press [Enter].

Input-Handling Operations
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Other input-handling operations are performed automatically at runtime. For example, your sample input is:

Echoed on the screen
after you press [Enter].

Tested for invalid values
and redisplayed in bold when errors are found.
For example, try entering invalid values in the DEPARTMENT ID and HEAD ID variable fields:

 FUNCTION: ADDDEP

                            DEPARTMENT INFORMATION

 DEPARTMENT ID .......: xyz 

            NAME .....: Quality Assurance 

            HEAD ID ..: xyz 

 RESPONSE:

In this case, the runtime system returns an error message:

**ERROR AT 7,24** **ERROR AT 9,24**

Nonnumeric data is invalid for the DEPARTMENT ID and HEAD ID variable fields because you enabled the ADS
automatic editing feature for these numeric fields in in Section8.

For more information on how automatic editing can be used to keep users from entering invalid values, see the IDMS
Mapping Facility Section.

You also can test the NEXT RESPONSE variable field. You can try entering undefined responses (for example, UPDATE)
or responses that are valid for the application but not for the ADDDEP function (for example, MOD). In fact, a user testing
the Department application prototype probably would try to access the MODDEP function from ADDDEP to see if newly
added department information can be modified easily if, for example, the department name is misspelled.

Enter new department values on the screen, and then specify the MOD response to try accessing MODDEP from
ADDDEP:

Specifying the MOD Response from ADDDEP

   FUNCTION: ADDDEP

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: 4567 

              NAME .....: System Software Division 

              HEAD ID ..: 9521 
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   NEXT RESPONSE: mod 

     FUNCTION: ADDDEP

                                DEPARTMENT INFORMATION

     DEPARTMENT ID .......: 4567

                NAME .....: SYSTEM SOFTWARE DIVISION

                HEAD ID ..: 9521

     RESPONSE:

  DC172008 *** UNACCEPTABLE RESPONSE. PLEASE TRY AGAIN ***

Even though MOD is defined for the application, it is not valid from the ADDDEP function. According to your application
definition, only the following responses are valid from ADDDEP:

BACK
selects system function POP, which returns execution to the previous menu function (in this case, DEPTMENU).

EXIT
selects system function QUIT, which terminates the application.

Display the MODDEP Function

To display the MODDEP function from ADDDEP, you must first access a function from which MODDEP is valid. Since
MOD is valid for the DEPTMENU function, use the BACK response to return to DEPTMENU, and then invoke MOD from
DEPTMENU:

 FUNCTION: ADDDEP

                            DEPARTMENT INFORMATION

 DEPARTMENT ID .......: 4567

            NAME .....: SYSTEM SOFTWARE DIVISION

            HEAD ID ..: 9521

 RESPONSE: back

Choose MOD from the DEPTMENU screen to display the MODDEP function.

DIALOG:                                                  PAGE:   1 OF:   1

  DATE:  08/19/99                                        NEXT PAGE:

                     DEPARTMENT INFORMATION APPLICATION

                                 MAIN MENU
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          _ ADD        (PF4)      ADD A NEW DEPARTMENT

          x MOD        (PF5)      MODIFY A DEPARTMENT

          _ DEL        (PF6)      DELETE A DEPARTMENT

          _ EXIT       (PF9)      TERMINATE APPLICATION

The MODDEP function is displayed

   FUNCTION: MODDEP

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......:

              NAME .....:

              HEAD ID ..:

Display the DELDEP Function

To display function DELDEP, you first return to the DEPTMENU function. From DEPTMENU, you can invoke DELDEP as
shown:

   FUNCTION: MODDEP

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: 0000

              NAME .....:

              HEAD ID ..: 0000

   RESPONSE: back 

Select the DEL response to display DELDEP

DIALOG:                                                  PAGE:   1 OF:   1

  DATE:  08/19/99                                        NEXT PAGE:

                     DEPARTMENT INFORMATION APPLICATION

                                 MAIN MENU

          _ ADD        (PF4)      ADD A NEW DEPARTMENT

          _ MOD        (PF5)      MODIFY A DEPARTMENT

          x DEL        (PF6)      DELETE A DEPARTMENT

          _ EXIT       (PF9)      TERMINATE APPLICATION

The DELDEP function is displayed.

 FUNCTION: DELDEP

                            DEPARTMENT INFORMATION
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 DEPARTMENT ID .......: 0000

            NAME .....:

            HEAD ID ..: 0000

 RESPONSE:

Continue to test the application prototype until you are familiar with the Department application prototype. When you are
finished testing the application, exit from the application as described below.

Step 3 Exit from the Application

When you are ready to exit from the application, select the EXIT response. The EXIT response invokes the QUIT system
response, which terminates the application and returns control to DC/UCF.

When you defined the Department application structure, you defined EXIT to be available from all functions in the
application. You can exit from the Department application by selecting EXIT from any function and pressing the [Enter]
key. For example, while using the DELDEP function, you can exit from the Department application as shown:

   FUNCTION: DELDEP

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: 0000

              NAME .....:

              HEAD ID ..: 0000

   RESPONSE: exit 

You can also press ────► [PF9]

the control key

associated with EXIT.

If you want to execute the prototype again, specify the application's task code to DC/UCF and press [Enter], as described
above in “Step 1: Invoke the Application".

Summary (Defining Dialogs)
Developers and users can execute a preliminary (that is, prototype) application early in the development cycle.
The prototype can be used to test the user interface of the application and to provide a milestone in the application
development cycle. In this section, you completed and executed the prototype of the Department application. By executing
the prototype, you were able see how a user might use the application.

You created the Department application prototype by defining application components as described below:

1. You defined the application structure as described in Defining an Application Structure Using ADSA. The
application structure consists of:
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Functions
, which represent the units of work to be performed by the application. You defined menu, system, and dialog
functions for the Department application.

Responses
, which establish runtime paths between the application functions.

Task codes
, which establish entry points into the application.

2. You defined a map, or screen display, as described in Defining a Screen Display Using MAPC. The map you created
will be displayed by the dialogs in the Department application.

3. You defined skeleton dialogs for the ADDDEP, MODDEP, and DELDEP dialog functions in this section. Defining
skeleton dialogs allowed you to execute the application and test flow of control and screen displays. In later sections,
you will create modules of process code for the ADDDEP, MODDEP, and DELDEP dialogs.

Changes to the Application

Based on tests made using the prototype, users and developers often suggest modifications to the application. For
example, users who test out the Department application probably would request that a path be defined that leads directly
from ADDDEP to the MODDEP function.

Other changes to the application may be suggested to make the application conform to site conventions. For example,
one convention is to use the [PF3] to leave an application Both of the above changes to the Department application can
be made by using the application compiler (ADSA), as detailed in the next section.

Users also can suggest changes to maps. For example, users might request that key data be displayed in bright intensity
and that error messages for variable fields provide specific information. MAPC is used to make changes to maps, as
described in Section11.

Modifying the Application Structure Using ADSA
Developers and end users can execute the prototype of an ADS application to review the application's structure and user
interface. Based on the prototype, they can suggest changes to the application. This section provides instructions for
modifying the Department application structure.

This section includes:

• An overview of modifying an application structure in the ADS environment
• Instructions for modifying the sample Department application
• A summary of what you've accomplished in this section

User requests and design alterations can be incorporated easily into a prototype application. Minor changes, such as
changing the function key that invokes a response, and major changes, such as adding new responses and functions to
the application, can be performed quickly and easily.

You modify application components by using the same tools you use to define the components. To modify the Department
application structure, you will use the ADS application compiler (ADSA).

In this section, you will use ADSA to:

1. Modify the EXIT response so that [PF3] invokes the response
2. Modify the ADDDEP function so that the MOD response is valid directly from ADDDEP

The following diagram shows how the modifications affect the structure of the Department application. Using ADSA, you
will make the MOD response valid from the ADDDEP function and also change the function key for the EXIT response.
Instructions for modifying the sample application and executing the modified application are provided on the following
pages.
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Steps to Modify Department Application
To modify the Department application, you will perform the following steps:

After you modify the application, you can exit from ADSA and execute the application to see how your changes impact
runtime flow of control. If you need additional information at any time about the use of ADSA, see Defining an Application
Structure Using ADSA.

Step 1 Retrieve the Application to be Modified

Invoking ADSA
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In order to modify an application, you must first invoke ADSA and then use ADSA to retrieve the application definition.

You invoke ADSA from IDMS/DC or DC/UCF by specifying the task code for ADSA (for example, ADSAT) in response to
the prompt presented by DC/UCF. For example, when using IDMS/DC, you invoke ADSA as shown:

ENTER NEXT TASK CODE:

adsat

                                                                [Enter]

For more information on invoking ADSA, see Step 1: Invoke ADSA.

ADSA begins by displaying the Main Menu screen. You use the ADSA Main Menu screen to retrieve an application
definition for modification. To retrieve an application, you typically enter information after one or more of the following Main
Menu screen prompts:

Screen prompts

Application name
-- You must specify the name (for example, XXXDEPT) that you used when you defined the application.

Dictionary name
-- You must specify the same dictionary, if any, as you specified for your application definition. The correct
dictionary name may already be displayed in this field.

Dictionary node
-- You must specify the same dictionary node, if any, as you specified for your application definition. The correct
dictionary node may already be displayed in this field.

Retrieving the Department application

Use the ADSA Main Menu screen to retrieve the Department application:

     Add  Modify  Compile  Delete  Display  Switch

  ._____________________________________________________________________________.

                        CA ADS Application Compiler

                      CA, Inc.

     Application name . . . .    xxxappl

     Application version  . .    1

     Dictionary name  . . . .    demo

     Dictionary node  . . . .    ________

     Screen . . . . . . . . . _    1. General options

                                   2. Responses and Functions

                                   3. Global records

                                   4. Task codes

After you press [Enter], ADSA redisplays the Main Menu screen with a message confirming that the application is
available for modification.
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NOTE
If the application has not been explicitly released (using the Release option of the Modify action on the action
bar of the Main Menu), naming the application on the Main Menu screen retrieves that definition for modification.
If the application has been released, you use the ADSA Main Menu screen to check out the application definition
for modification (using the Checkout option of the Modify action on the action bar of the Main Menu).

For information on checking out an application, see ADS Reference Section.

If the application has been released, subsequently checked out to another developer and not released by that developer,
you will not be able to check it out.

If you made any errors in your application specification, ADSA displays information on another application, and/or displays
an error message. In either case, make sure that you typed the correct application name, dictionary, and node, as
necessary. You can type over any errors, and then press [Enter] again.

After you successfully retrieve the Department application, you can modify the EXIT response.

Step 2 Select Responses and Functions

In this step, you will select the response and the function that you want to modify (EXIT response and ADDDEP function).

Response/Function List screen

Choose 2 at the Screen prompt on the Main Menu screen and press [Enter]. This will bring you to the Response/
Function List screen. On the Response/Function List screen, select the response and function you want to change.

                             Response/Function List            Page  1 of  1

 Application name:  XXXAPPL    Version:    1

 Select    Response    Assigned      Select    Function             Program/

  (/)      name        key            (/)      name/type(1,2,3)*    Dialog name

   /       EXIT____     PF09_          _       QUIT____ / _         ________

   _       ADD_____     PF01_          /       ADDDEP__ / 1         XXXDADD

   _       MOD_____     PF02_          _       MODDEP__ / 1         XXXDUPD

   _       DEL_____     PF03_          _       DELDEP__ / 1         XXXDUPD

   _       BACK____     CLEAR          _       POP_____ / _         ________

   _       ________     _____          _       DEPTMENU / 3         ________

                                        * Type: 1. Dialog  2. Program  3. Menu

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

Pressing [PF5] will display the Response Definition screen.

Step 3 Modify the EXIT Response

Modifying the EXIT response definition
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In this step, you will change the control key for the EXIT response from [PF9] to [PF3]. You use either the Response/
Function List screen or the Response Definition screen to modify an application response assigned key. Use the
Response Definition screen to modify the EXIT response in the sample application.

Response Definition screen

Press [PF5] to display the Response Definition screen for the EXIT response.

Type the name of the new control key over the previous control key:

                                Response Definition

   Application name:   XXXAPPL    Version:    1

   Response name:      EXIT                                Drop response (/) _

   Function invoked:   QUIT

   Description . . . . TERMINATE APPLICATION

   Response type. . . . . . . 1   1. Global      2. Local

   Response execution . . . . 2   1. Immediate   2. Deferred

   Assigned key . . . . . . . pf3

   Control command. . . . . .  1   1. Transfer               2. Invoke

                                   3. Link                   4. Return

                                   5. Return continue        6. Return clear

                                   7. Return continue clear  8. Transfer nofinish

                                   9. Invoke nosave         10. Link nosave

   Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

After you modify the EXIT response and press [Enter], ADSA redisplays the Response Definition screen with a confirming
message.

As soon as you successfully modify the EXIT response, you can modify the ADDDEP function. Press [PF5] to access the
Function Definition screen for the ADDDEP function.

Step 4 Modify the ADDDEP Function

Make the MOD response valid from ADDDEP by selecting the response on the Function Definition screen.

                          Function Definition (Dialog)

 Application name:  XXXAPPL    Version:    1

 Function name:     ADDDEP                               Drop function (/) _

 Description . . .  ADD DEPARTMENT

 Associated dialog . . . . . XXXDADD      User exit dialog . . . . . ________

 Default response  . . . . . ________
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 Valid                                     Valid

 response(/)  Response Key   Function      response(/)  Response Key   Function

     _        ADD      PF01  ADDDEP            _        ________ _____ ________

     /        MOD      PF02  MODDEP            _        ________ _____ ________

     _        DEL      PF03  DELDEP            _        ________ _____ ________

     /        BACK     CLEAR POP               _        ________ _____ ________

     /        EXIT     PF09  QUIT              _        ________ _____ ________

     _        ________ _____ ________          _        ________ _____ ________

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

Pressing [PF5] brings you back to the Response/Function List since no other responses or functions has been selected.
Press [PF3] to return to the Main Menu.

Now you can recompile the application as described below.

Step 5 Recompile the Application

After you modify an application, you must recompile the application to create an updated load module for the application.
You recompile the Department application by selecting the Compile activity.

Compiling the application

To compile the application, position the cursor on the Compile item on the action bar and press [Enter]. You can position
the cursor on Compile by:

• Tabbing to Compile and pressing [Enter]
• Pressing [PF10] to move to the action bar and then tabbing to Compile and pressing [Enter]
• Typing compile on the command line and pressing [Enter]

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

              │                       │

              │  1  1. Compile        │ ation Compiler

              │     2. View messages  │

              │-----------------------│ s International, Inc.

              │ F3=Exit               │

              │_______________________│

    Application name  . . . .   XXXAPPL

    Application version . . .      1

    Dictionary name . . . . .   DEMO

    Dictionary node . . . . .   ________

    Screen  . . . . . . . . .   4  1. General options

                                   2. Responses and Functions

                                   3. Global records

                                   4. Task codes
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 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

Once you have displayed the Compile action item, press [Enter] to compile the application.

After you press [Enter] to compile the application, ADSA displays either a confirming message to indicate the you
successfully compiled the application, or an error message when the application cannot be compiled because of an error.

In the case of compilation errors, you can display diagnostic information by selecting the View messages activity from the
action bar. Based on this information, you can correct the application and then try to compile the application again.

Exit From ADSA
You can also return directly to DC/UCF by pressing [PF3]. Alternatively, the Switch activity on the action bar of the Main
Menu screen allows you to exit from ADSA and transfer to another development tool.

In this sample session, you'll exit to DC/UCF so you can execute your application structure. Press [PF3] to exit.

NOTE
If you leave ADSA without successfully compiling the current application definition, ADSA saves the suspended
definition in a queue record associated with your user ID. In an actual production environment, other users will
not be able to access the application definition. To enable them to access the definition, specify the Release
option from the Modify activity on the action bar on the Main Menu.

After you exit from ADSA, you can execute your application.

Execute the Application
In the previous steps, you made the following changes to the structure of the Department application:

• You assigned [PF3] to the EXIT response.
• You made the MOD response valid from the ADDDEP function.

You can now execute the Department application and see how your changes affect the way that end users of the
Department application move from one function to another.

You invoke an application from DC/UCF by entering the task code (XXXDEPT) for the application. For example, from
IDMS/DC, you invoke the Department application as shown:

ENTER NEXT TASK CODE:

xxxdept

                                                                [Enter]

For more information on invoking the Department application, see Instructions For Executing the Application.

After you invoke the application, display the ADDDEP function. To test how you transfer from ADDDEP to function
MODDEP, you select the MOD response:

   FUNCTION: ADDDEP

                              DEPARTMENT INFORMATION
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   DEPARTMENT ID .......: 0000

              NAME .....:

              HEAD ID ..: 0000

   NEXT RESPONSE: mod

The MODDEP function is displayed.

   FUNCTION: MODDEP

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......:

              NAME .....:

              HEAD ID ..:

Testing the BACK response

According to your application design, both the BACK and EXIT responses are valid from MODDEP. Try requesting BACK:

   FUNCTION: MODDEP

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......:

              NAME .....:

              HEAD ID ..:

   NEXT RESPONSE:  back

Notice that the BACK function takes you to DEPTMENU, rather than to ADDDEP. This is because BACK invokes the POP
system function, which returns control to the most recently executed menu in the application.

Pressing [PF3] to invoke the EXIT response

When you are ready to leave the application, you can test out the EXIT response. You can test the EXIT response from
any function in the Department application. To test EXIT, try pressing [PF3] to select the EXIT response:

   FUNCTION: MODDEP

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: 0000

              NAME .....:

              HEAD ID ..: 0000
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                                  PF3 is now associated --►   [PF3]

                                  with the EXIT response

                                  throughout the application.

When you press [PF3], the EXIT response is invoked. The associated system function, QUIT, exits you from the
Department application. To test out other features of the Department application, you can invoke the application again, as
described earlier.

Summary (Using ADS to Modify the Application Structure)
You can use ADSA to modify the application structure at any time. You can use ADSA to add, modify, and delete
functions, responses, and task codes, as necessary.

In this section, you used ADSA as follows:

1. You modified the EXIT response to make [PF3] invoke the EXIT response.
2. You modified the ADDDEP function to make the MOD response available directly from ADDDEP.

You can modify any part of the Department application structure at this stage. For example:

• If administrators decide that a particular function is no longer necessary due to changes in regulations, you can use
ADSA to quickly delete the function and the response that invokes it.

• If end users decide that a summary or list screen would be useful at some point in the application, you can use ADSA
to define a new function to display the summary screen. You can then add a response to invoke the new function, and
make other responses valid from the new function.

Additionally, you can modify other application components at any time in an application's life cycle. As an application
developer, you can make changes to maps, for example, as soon as end user suggestions are approved. In the next
section, you will use MAPC to modify map XXXMAP.

Modifying a Map Using MAPC
In the previous section, you modified the structure of the Department application based on preferences at the site. Map
layouts can also be modified to satisfy end-user and site requirements. As a developer, you can modify a map's layout as
soon as the modifications are suggested and approved.

This section provides instructions for using MAPC to modify the layout of XXXMAP, and includes:

• An overview of modifying maps
• Steps for modifying sample map XXXMAP
• Steps for associating the updated map with dialogs that use the map
• Steps for executing the application
• A summary of what you've accomplished in this section

Maps can be modified easily during development or at any other time in an application's life cycle. Modifications can
be suggested by development staff and end users. For example, end users who execute the prototype Department
application can request that the department ID variable field be displayed in bright intensity to make it easier to locate on
the screen.

You can modify a map to make the map conform to screen-display conventions at a given site. For example, it may be
necessary to display the current date on each map, or to change the location of particular fields on the map.

Changes to XXXMAP

In this section, you will make changes to map XXXMAP so that:
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The current date is displayed on the map
-- You will add a variable field to display the current date at runtime, and an adjacent literal field (DATE) to label
the displayed information.

The department ID number is displayed in bright intensity
-- You will modify the variable field that displays department ids to make the data display in bright intensity at
runtime.

Error messages for fields provide specific information
-- You will modify definitions for both the department ID and department head ID variable fields to define specific
error messages for the fields.

The NEXT RESPONSE literal and variable fields are displayed at a higher row on the screen
-- You will modify the NEXT RESPONSE literal and variable fields to move them to row 18 (to make map
XXXMAP conform to other nonmenu screens at the site).

The following screen shows the layout of the modified map. To modify map XXXMAP, you will use the online mapping
facility (MAPC), which you used to define the map in Section8, "Defining an Application Structure Using ADSA". After
you modify map XXXMAP, you need to update dialogs that use the modified map. To do this, you will use the ADS dialog
compiler (ADSC), which you used to define dialogs in Section10, "Defining Dialogs Using ADSC".

     FUNCTION: ________

   DATE....: ________

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: ____

              NAME .....: ____________________________________________________

              HEAD ID ..: ____

   NEXT RESPONSE:  ________

  ______________________________________________________________________________

MAPC and ADSC procedures are presented below, followed by a discussion of executing the application.

Modifying a Map Using MAPC 1
In this procedure, you will use MAPC to modify the layout of map XXXMAP. You will perform the following steps:

1. Retrieve the map to be modified.
2. Add and select map fields.
3. Edit selected fields.
4. Optionally display the map layout.
5. Recompile the map load module.
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These steps are described below. Instructions for associating the modified map definition with dialogs that use the map
are presented in "Updating Modified Maps In Dialogs Using ADSC", later in this section.

Step 1 Retrieve the Map To Be Modified
In order to modify a map, you must first invoke MAPC.

You can invoke MAPC from IDMS/DC or DC/UCF by specifying the task code for MAPC (for example, MAPCT) in
response to the prompt presented by DC/UCF. For example, when using IDMS/DC, you invoke MAPC as shown:

ENTER NEXT TASK CODE:

mapct

                                                                [Enter]

For more information on invoking MAPC, see Step 1: Invoke MAPC.

Screen Prompts

To retrieve a map, you typically enter information after one or more of the following Map Definition screen prompts:

Map name
-- You must specify the name (XXXMAP) that you used when you defined the map in Section9, "Defining a Screen
Display Using MAPC".

Dictionary name
-- You must specify the same dictionary, if any, as you specified for your map. The correct dictionary name may
already be displayed in this field.

Dictionary node
-- You must specify the same dictionary node, if any, as you specified for your map definition in Section14,
"Modifying Process Logic in a Dialog". The correct dictionary node may already be displayed in this field.

Use the MAPC Main Menu screen to retrieve map XXXMAP:

    Add  Modify  Compile  Delete  Display  Switch

  _____________________________________________________________________________.

                        CA IDMS/DC Online Map Compiler

                     CA, Inc.

    Map name . . . . . . . .    xxxmap

    Map version  . . . . . .    1

    Dictionary name  . . . .    demo

    Dictionary node  . . . .    ________

    Screen . . . . . . . . . _    1. General options

                                  2. Map-Level help text definition

                                  3. Associated records

                                  4. Layout

                                  5. Field definition
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           Copyright (C) 2003 CA, Inc.

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

After you press [Enter], MAPC redisplays the Main Menu screen with a message confirming that the map is available for
modification.

NOTE
If the map has not been explicitly released (using the Release option of the Modify action on the action bar of
the Main Menu), naming the map on the Main Menu screen retrieves that definition for modification. If the map
has been released, you use the MAPC Main Menu screen to check out the map definition for modification (using
the Checkout option of the Modify action on the action bar of the Main Menu).

For information on checking out a map, see IDMS Mapping Facility Section.

If the map has been released, subsequently checked out to another developer and not released by that developer, you will
not be able to check it out.

After you successfully check out XXXMAP, you can modify the map layout by adding and selecting map fields.

Step 2 Add and Select Map Fields
When you defined the layout for XXXMAP in Step 5: Modify the map layout, you modified the placement of fields on the
map by using the Layout screen. In this section, you will use the Layout screen to add new fields to the map layout and to
select existing fields for modification.

From the Main Menu screen, proceed to the Layout screen entering 4 for the Screen prompt and pressing [Enter]:

    Add  Modify  Compile  Delete  Display  Switch

  _____________________________________________________________________________.

                         CA IDMS/DC Online Map Compiler

                     CA, Inc.

    Map name . . . . . . . .    XXXMAP

    Map version  . . . . . .       1

    Dictionary name  . . . .    DEMO

    Dictionary node  . . . .    ________

    Screen . . . . . . . . . 4    1. General options

                                  2. Map-Level help text definition

                                  3. Associated records

                                  4. Layout

                                  5. Field definition

           Copyright (C) 2003 CA, Inc.

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

Layout Screen

The Layout screen for the map is displayed:
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   ;FUNCTION: ;________

                              ;DEPARTMENT INFORMATION

   ;DEPARTMENT ID .......: ;____*

              ;NAME .....: ;____________________________________________________*

              ;HEAD ID ..: ;____*

   ;NEXT RESPONSE:  ;________*                                                  ;

   ______________________________________________________________________________

NOTE
The example above shows the entire map. On the Layout screen, the bottom of the map is hidden by the list of
available function keys. Use [PF8] to see the hidden portion of the map.

When you first display the Layout screen for an existing map, each field on the map is preceded by a start-field character,
as shown above. While using the Layout screen, you can select a field for editing by:

• Pressing [PF2] while on the field you want to select
or

• Typing a select-field character (%) in place of the start-field character for the field.

You use the start-field and select-field characters based on the following sectionlines:

• The start-field character (default is ; or {) defines the start of a field on the Layout screen.

NOTE
On the screens shown in this section, ; indicates a start-field character.

• The select-field character (default is %) defines the start of a field and simultaneously selects the field for editing.

You use the Layout screen to modify the layout of map XXXMAP and to select fields on the map for further editing:

Modifying the Map Layout

Make the indicated specifications:

• Begin the new DATE literal field with a start-field character (shown here as ;)
• Begin the DATE variable field with a select-field character (shown here as ;)
• Type a select-field character (or press [PF2]) over the start-field character for variable fields to select them for editing

(DEPARTMENT ID variable field and HEAD ID variable field).
• Select the NEXT RESPONSE literal and variable fields for editing by using the select-field character or [PF2].

   ;FUNCTION: ;________
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   ;date....: ;

                              ;DEPARTMENT INFORMATION

   ;DEPARTMENT ID .......: %____*

              ;NAME .....: ;____________________________________________________*

              ;HEAD ID ..: %____*

   %NEXT RESPONSE:  %________*

                                                                               ;

  ______________________________________________________________________________

After you press [Enter], MAPC redisplays the Layout screen so that you can inspect the screen. You can correct any
errors on the Layout screen in either of the following ways:

To change a few fields
, type over the characters that you want to change and press [Enter] again.

To erase the modifications that you just made
, press the CLEAR key.
In this section, pressing CLEAR on the Layout screen does not erase fields that you defined when you originally
generated the map in Section9, "Defining a Screen Display Using MAPC".

Step 3 Edit the Selected Fields
To edit new and existing fields in this section, you will use the Field and Literal Definition screens to make specifications
for fields, such as the display intensity of the runtime field, define error messages for the department ID and department
head ID variable field, and so forth.

You selected fields for editing by using the Layout screen earlier in this section, in Step 2: Add and Select Map Fields.
The following table summarizes the specifications that you will make when editing each selected field. You will edit each
selected field's definition as indicated in this table.

For more information on using prompts to edit field definitions, see Step 5: Modify the map layout.

Location of field on map Purpose of field Specifications for field
After DATE literal field (in the upper right
corner)

Displays the current date Element name: AGR-DATE1
Protected
Edit Picture XX/XX/XX

After DEPARTMENT ID literal field Displays a department's unique ID number Bright display
Error message:
*ENTER A NUMERIC
DEPT ID*
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After HEAD ID literal field Displays the ID number for the head of the
department

Error message:
*ENTER A NUMERIC
DEPT ID*

Literal NEXT RESPONSE in lower left
corner

Prompts the user to input a response name ROW .......... : 18

After NEXT RESPONSE literal field Allows a user to input a response name ROW .......... : 18

1 AGR-DATE is an element in ADSO-APPLICATION-GLOBAL-RECORD

Press [PF5] from the Layout screen to begin editing fields. This brings you to the first definition screen, a Field Definition
screen for the DATE variable field.

Editing the DATE Variable Field

On the Field Definition screen, you edit the DATE variable field information as shown:

• The field being edited is highlighted on the screen.
• Name the record element (in this example, AGR-DATE) to be associated with the variable field.
• Specify an edit picture of xx/xx/xx.

                              Field Definition                 Page  1 of  7

 Map name:  XXXMAP    Version:     1

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

  DATE.....: _ 

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

 Field at row   2   column  16                                  Drop field (/) _

      Element name: agr-date

                                                      Subscript

      In record                                       Version

      Edit Picture  xx/xx/xx

      Display intensity  1  1. Normal    2.  Bright         3. Hidden

      At end of field    1  1. Auto-tab  2.  Lock keyboard  3. Take no action

      Unprotected (/) . . . . .  /       Required (/). . . . . .  _

      Automatically edited (/)   /       Skipped by tab key (/)   _

 DC366004 Specify the variable field and any attributes

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F8=Fwd

When you press [Enter], the Field Definition screen is redisplayed with a confirming message.

                              Field Definition                 Page  1 of  7

 Map name:  XXXMAP    Version:

 ...+....1....+....2....+....3....+....4....+....5....+....6....+....7....+....8

     FUNCTION:  ________

     DATE....:  ________
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 ...+....1....+....2....+....3....+....4....+....5....+....6....+....7....+....8

 Field at row   2   column  16                                  Drop field (/) _

      Element name: AGR-DATE                      Subscript

      In record     ADSO-APPLICATION-GLOBAL-RECORD    Version      1

      Edit Picture  XX/XX/XX

      Display intensity  1  1. Normal    2.  Bright         3. Hidden

      At end of field    1  1. Auto-tab  2.  Lock keyboard  3. Take no action

      Unprotected (/) . . . . .  /       Required (/). . . . . .  _

      Automatically edited (/)   /       Skipped by tab key (/)   _

  DC366001 Map options processed successfully

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F8=Fwd

This message informs you that the new field definition contains no errors and has been successfully added to the map.
Underscores displayed for the field show you the length of the variable field.

Editing the DEPARTMENT ID Variable Field

The next map field selected for editing is the DEPARTMENT ID variable field. To edit this field, you will:

1. Make data in the field display in bright intensity.
2. Define an error message for the field. To do this, you will use page 3 - Additional Edit Criteria - of the Field Definition

screen.

Pressing [PF5] brings the Field Definition screen highlighting the variable field for the department ID.

                              Field Definition                 Page  1 of  7

 Map name:  XXXMAP    Version:     1

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

  DEPARTMENT ID ..........: _____

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

 Field at row   2   column  16                                 Drop field (/) _

      Element name: DEPT-ID-0410                      Subscript

      In record     DEPARTMENT                        Version    100

      Edit Picture  9(4)

      Display intensity  2  1. Normal    2.  Bright         3. Hidden

      At end of field    1  1. Auto-tab  2.  Lock keyboard  3. Take no action

      Unprotected (/) . . . . .  /       Required (/). . . . . .  _

      Automatically edited (/)   /       Skipped by tab key (/)   _

 DC366004 Specify the variable field and any attributes

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F8=Fwd
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When you press [Enter] to input your modification, the Field Definition screen displays a confirming message.

This message informs you that an existing field definition contains no errors and has been successfully modified in the
map.

Defining an Error Message

To define a message for this field, press [PF8] twice (or change the page number in the upper right corner) to get to page
3 - Additional Edit Criteria - of the Field Definition screen.

Sample Additional Edit Criteria Screen

                            Additional Edit Criteria           Page  3 of  7

 Map name:  XXXMAP    Version:     1

      Element name  DEPT-ID-0410                      Subscript

      In record     DEPARTMENT                        Version      1

    Edit table name . . . ________    Version ____    Link with map (/) _

      Edit type . . . . . _   1.Valid values  2.Invalid values

    Code table name . . . ________    Version ____    Link with map (/) _

    Error message (specify ID or text)

      ID. . . . . . . . . Prefix __    Number ______

      Text. . . . . . . . ________________________________________

                          ________________________________________

 DC365804 Specify edit options

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F7=Bkwd  F8=Fwd

Screen Prompts

Error message -- :i1.ERROR MSG Enter the text for the message that will display for the field when an error is
encountered.

Add the error message associated with the DEPARTMENT ID variable field as shown:

                            Additional Edit Criteria           Page  3 of  7

 Map name:  XXXMAP    Version:     1

      Element name  DEPT-ID-0410                      Subscript

      In record     DEPARTMENT                        Version      1

    Edit table name . . . ________    Version ____    Link with map (/) _

      Edit type . . . . . _   1.Valid values  2.Invalid values

    Code table name . . . ________    Version ____    Link with map (/) _
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    Error message (specify ID or text)

      ID. . . . . . . . . Prefix __    Number ______

      Text. . . . . . . . *enter a numeric dept id*_______________

                          ________________________________________

 DC365804 Specify edit options

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F7=Bkwd  F8=Fwd

A confirming message is displayed when your specifications on the Additional Edit Criteria screen contain no errors and
have modified the field definition.

Press [PF5] to have the Field Definition screen for the next select field displayed.

Editing the HEAD ID Variable Field

The next field selected for editing is the HEAD ID variable field. You need to define an error message for this field by using
the Additional Edit Criteria screen.

                            Additional Edit Criteria           Page  3 of  7

 Map name:  XXXMAP    Version:     1

      Element name  DEPT-ID-0410                      Subscript

      In record     DEPARTMENT                        Version      1

    Edit table name . . . ________    Version ____    Link with map (/) _

      Edit type . . . . . _   1.Valid values  2.Invalid values

    Code table name . . . ________    Version ____    Link with map (/) _

    Error message (specify ID or text)

      ID. . . . . . . . . Prefix __    Number ______

      Text. . . . . . . . *dept head ids are numeric*_____________

                          ________________________________________

 DC365804 Specify edit options

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F7=Bkwd  F8=Fwd

When you have successfully defined an error message for the DEPT-HEAD-ID variable field, you can edit the next
selected field. To display the next selected field, press [PF5]. MAPC displays the Literal Definition screen for the NEXT
RESPONSE literal field.

Displaying and Moving the NEXT RESPONSE Literal Field

To move the NEXT RESPONSE literal field, change the row number to reflect the new position. (Remember that you could
have used the Layout screen with the alternate PF keys to move both this literal field and its variable field.)
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                              Literal Definition               Page  1 of  2

 Map name:  XXXMAP    Version:

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

  NEXT RESPONSE:   ________

                                                                               _

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

 Field at row  18   column  3                                   Drop field (/) _

After you press [Enter], the NEXT RESPONSE literal field is displayed in its new location.

Displaying and Moving the NEXT RESPONSE Variable Field

Press [PF5] to see the next field to be defined. The next field is the NEXT RESPONSE variable field. Move this field to
row 18.

                              Field Definition                 Page  1 of  7

 Map name:  XXXMAP    Version:

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

  NEXT RESPONSE:   ________

                                                                               _

 ...5...10...15...20...25...30...35...40...45...50...55...60...65...70...75...80

 Field at row  18   column  19                                  Drop field (/) _

      Element name: AGR-CURRENT-RESPONSE              Length       8

      Display intensity  2  1. Normal    2.  Bright         3. Hidden

      At end of field    3  1. Auto-tab  2.  Lock keyboard  3. Take no action

      Unprotected (/) . . . . .  /       Required (/). . . . . .  _

      Automatically edited (/)   _       Skipped by tab key (/)

 DC366001 Map options processed successfully

 F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Preview  F8=Fwd

After you press [Enter], the Field Definition screen for the response variable field is redisplayed with a confirming
message.

You have edited all of the fields you selected for editing when you used the Layout screen earlier in this section, in Step 2:
Add and Select Map Fields.

Pressing [PF5] brings you to Main Menu screen.

Before you recompile the map, you can display the current layout for map XXXMAP.

Step 4 Optionally Display the Map Layout
You can use the Map Image screen in MAPC to see how the modified map will look to a user. This allows you to see how
modifications affect a map layout before you recompile the map load module.

You can display the Map Image screen by selecting Image option from the Display activity on the action bar:
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    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

                               │  3  1. Browse  │

                         CA-ID │     2. Summary │ piler

                               │     3. Image   │

                     Computer  │________________│ onal, Inc.

                               │ F3= Exit       │

                               │________________│

    Map name . . . . . . . .    XXXMAP

    Map version  . . . . . .       1

    Dictionary name  . . . .    DEMO

    Dictionary node  . . . .    ________

    Screen . . . . . . . . . 5    1. General options

                                  2. Map-Level help text definition

                                  3. Associated records

                                  4. Layout

                                  5. Field definition

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

If you note any errors while displaying the Map Image screen, you can quickly correct the map while still using MAPC. You
can then redisplay the Map Image screen to check your corrections.

When you are satisfied with the modified map layout as displayed on the Map Image screen, you can recompile the map.

Press [PF3] from the Map Image screen to return to the Main Menu.

Step 5 Recompile the Map
By using MAPC screens, you modified map XXXMAP by adding new map fields and changing existing fields. You now
need to create an updated load module for the map. You compile the XXXMAP map as shown:

Compiling the Map

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

              │                       │

              │  1  1. Compile        │  Map Compiler

              │     2. View messages  │

              │-----------------------│   International, Inc.

              │ F3=Exit               │

              │_______________________│

    Map name  . . . . . . . .   XXXMAP

    Map version . . . . . . .      1

    Dictionary name . . . . .   DEMO
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    Dictionary node . . . . .   ________

    Screen . . . . . . . . . _    1. General options

                                  2. Map-Level help text definition

                                  3. Associated records

                                  4. Layout

                                  5. Field definition

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

To compile the application, position the cursor on the Compile item on the action bar and press [Enter]. You can position
the cursor on Compile by:

• Tabbing to Compile and pressing [Enter]
• Pressing [PF10] to move to the action bar and then tabbing to Compile and pressing [Enter]
• Typing compile on the command line and pressing [Enter]

Once you have displayed the Compile action item, press [Enter] to compile the map.

When you press [Enter] to recompile the map, MAPC displays messages to indicate whether the map load module
recompiled successfully.

If the map recompiled successfully
, MAPC a confirming message.

If the map could not be recompiled
, MAPC displays an error message. In this case, read the message to determine the problem. After correcting the
errors, try again to recompile the map.

Exit from MAPC

After you successfully compile your map, you can exit from MAPC by using the Switch activity on the Main Menu screen.
In this example, you use Switch to transfer directly to ADSC to associate modified map XXXMAP with dialogs that use the
map:

Selecting the Switch Activity

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

                                        │                       │

                     CA IDMS/DC Online  │ Task code   adsct___  │

                                        │-----------------------│

                CA Int │ F3=Exit               │

                                        │_______________________│

    Map name  . . . . . . . .   XXXMAP

    Map version . . . . . . .      1

    Dictionary name . . . . .   DEMO

    Dictionary node . . . . .   ________

    Screen . . . . . . . . . _    1. General options
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                                  2. Map-Level help text definition

                                  3. Associated records

                                  4. Layout

                                  5. Field definition

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

In this example, ADSCT is the sample task code for ADSC.

NOTE
You cannot use the switch action unless you entered MAPC using the transfer control facility task code
(MAPCT).

Updating Modified Maps In Dialogs Using ADSC
After you modify map XXXMAP, you use ADSC to associate the modified map with dialogs XXXDADD and XXXDUPD. To
do this, you will perform the following steps:

1. Retrieve dialog XXXDADD.
2. Recompile the dialog load module.
3. Retrieve and recompile dialog XXXDUPD.

Step 1 Retrieve Dialog XXXDADD
In order to retrieve a dialog load module, you use ADSC.

If you did not transfer directly to ADSC earlier in this section when you exited from MAPC, you need to invoke ADSC by
using the task code (for example, ADSCT) for ADSC.

NOTE
Using the task code ADSCT means that you are invoking ADSC under TCF (the transfer control facility). Once
you are in the ADSC tool under TCF, you can switch to another application development tool without returning to
DC/UCF.

:P ADSC begins by displaying the Main Menu screen. You use the Main Menu screen to retrieve a dialog definition for
update.

Screen Prompts

You typically enter information after one or more of the following Main Menu screen prompts:

Dialog name
-- You must specify the name (XXXDADD) that you used when you defined the dialog.

Dictionary name
-- You must specify the same dictionary, if any, as you specified for your dialog in Section10, "Defining Dialogs
Using ADSC". The correct dictionary name may already be displayed in this field.

Dictionary node
-- You must specify the same dictionary node, if any, as you specified for your dialog. The correct dictionary node
may already be displayed in this field.

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

                         CA IDMS/DC Online Dialog Compiler
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                     CA, Inc.

    Dialog name . . . . . . .   xxxdadd

    Dialog version  . . . . .   1

    Dictionary name . . . . .   demo

    Dictionary node . . . . .   ________

    Screen  . . . . . . . . .   1  1. General options

                                   2. Assign maps

                                   3. Assign database

                                   4. Assign records and tables

                                   5. Assign process modules

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

Press [Enter] to retrieve the dialog.

NOTE
If the dialog has not been explicitly released (using the Release option of the Modify action on the action
bar of the Main Menu), naming the dialog on the Main Menu screen retrieves that definition for modification.
If the dialog has been released, you use the ADSC Main Menu screen to check out the dialog definition for
modification (using the Checkout option of the Modify action on the action bar of the Main Menu).

If the dialog has been released, subsequently checked out to another developer and not released by that developer, you
will not be able to check it out.

After you press [Enter], ADSC redisplays the Main Menu screen with either a confirming message or an error message.

Make sure that you typed the correct dialog name, dictionary, and node, as necessary. You can type over any errors and
then press [Enter] again.

After you successfully retrieve XXXDADD, you can recompile the dialog load module as described below.

Step 2 Recompile Dialog XXXDADD
To include modified map XXXMAP in dialog XXXDADD, you need only recompile the dialog:

Compiling the Dialog

You compile the XXXDADD dialog as shown:

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

              │                         │

              │  1  1. Compile          │ log Compiler

              │     2. Display messages │

              │-------------------------│ nternational, Inc.

              │ F3=Exit                 │

              │_________________________│
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    Dialog name . . . . . . .   XXXDADD

    Dialog version  . . . . .      1

    Dictionary name . . . . .   DEMO

    Dictionary node . . . . .   ________

    Screen  . . . . . . . . .   1  1. General options

                                   2. Assign maps

                                   3. Assign database

                                   4. Assign records and tables

                                   5. Assign process modules

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

To compile the application, position the cursor on the Compile item on the action bar and press [Enter]. You can position
the cursor on Compile by:

• Tabbing to Compile and pressing [Enter]
• Pressing [PF10] to move to the action bar and then tabbing to Compile and pressing [Enter]
• Typing compile on the command line and pressing [Enter]

Once you have displayed the Compile action item, press [Enter] to compile the dialog.

When you press [Enter], ADSC attempts to recompile the dialog load module using the new map. ADSC displays a
message to indicate whether the dialog has been successfully recompiled or whether errors are present. In the case of
errors, read the message to determine the problem. Use ADSC to correct any errors, and then recompile the dialog as
described above.

After you successfully recompile dialog XXXDADD, you can retrieve and recompile dialog XXXDUPD as described below.

Step 3 Retrieve and Recompile Dialog XXXDUPD
You display dialog XXXDUPD by overtyping the Dialog name on the Main Menu screen and retrieving it.

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

                         CA IDMS/DC Online Dialog Compiler

                     CA, Inc.

    Dialog name . . . . . . .   xxxupdd

    Dialog version  . . . . .      1

    Dictionary name . . . . .   DEMO

    Dictionary node . . . . .   ________

    Screen  . . . . . . . . .   1  1. General options

                                   2. Assign maps

                                   3. Assign database

                                   4. Assign records and tables
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                                   5. Assign process modules

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

When you have successfully retrieving the dialog, you can immediately recompile the dialog load module.

Compiling the Dialog

You compile the XXXDADD dialog as shown:

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

              │                         │

              │  1  1. Compile          │ log Compiler

              │     2. Display messages │

              │-------------------------│ nternational, Inc.

              │ F3=Exit                 │

              │_________________________│

    Dialog name . . . . . . .   XXXDUPD

    Dialog version  . . . . .      1

    Dictionary name . . . . .   DEMO

    Dictionary node . . . . .   ________

    Screen  . . . . . . . . .   1  1. General options

                                   2. Assign maps

                                   3. Assign database

                                   4. Assign records and tables

                                   5. Assign process modules

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

After you successfully recompile dialog XXXDUPD, you can exit from ADSC and return to DC/UCF to execute the
application. You press [PF3] from the ADSC Main Menu to exit from ADSC.

Executing the Application
At some sites, modified maps are not automatically loaded in the program pool when an old copy of the map already is in
the pool.

NOTE
The new copy of a map load module is loaded automatically in the program pool at your site if the system
generation program specifies that NEW COPY IS YES for OLM The default is NEW COPY IS NO.

This strategy allows users who are executing the old copy of the map to complete their work. When no users are
executing the map, developers can make the modified map available for execution. As an application developer, you do
this by updating the map in dialogs that use the map and then dynamically loading the modified map in the program pool.

You included modified map XXXMAP in dialogs XXXDADD and XXXDUPD above, in Updating Modified Maps In Dialogs
Using ADSC. If modified maps are not automatically loaded in the program pool at your site, you now need to dynamically
load modified map XXXMAP in the program pool.
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Dynamically loading a modified map in the program pool is discussed below, followed by steps for invoking and executing
the application.

Optionally Loading the Modified Map
You can sectionly load modified maps in the program pool by issuing a DCMT VARY PROGRAM NEW COPY command.
If you are not sure whether modified maps are automatically loaded at your site, go ahead and issue this DCMT command
for your modified map.

NOTE
Do not confuse these commands:

DCMT VARY PROGRAM
loads a modified map.

DCMT VARY
DYNAMICPROGRAM dynamically redefines characteristics of programs and maps and can interfere with your
ability to execute the map.

You enter the DCMT VARY PROGRAM command in response to the DC/UCF prompt displayed at your site. The following
example shows how to enter this command while using IDMS/DC:

ENTER NEXT TASK CODE:

dcmt vary program demo..xxxmap new copy.

                                                                [Enter]

If the DCMT command is successful, DC/UCF displays a confirming message.

If a different message is displayed, verify that you specified the correct map in the DCMT command. You can type the
DCMT command again using the correct map name.

NOTE

If there are multiple components with the same name, you will be presented with a list of the components and asked to
identify the one to be varied.

If you did type the correct map name, you can proceed to execute the Department application. In this case, the program
pool doesn't contain a copy of the old map, so a new copy will be loaded automatically the next time a dialog displays the
map.

Invoking and Executing the Application
To invoke the Department application from DC/UCF, you enter the task code (XXXDEPT) for the application. For example,
when using IDMS/DC, you invoke the Department application as shown:

ENTER NEXT TASK CODE:

xxxdept

                                                                [Enter]

For more information on invoking the Department application, see Instructions For Executing the Application.

To test modifications you made to map XXXMAP, you need to execute either dialog XXXDADD or XXXDUPD. According
to your application design, each of the following responses selects a function that executes either dialog XXXDADD or
XXXDUPD:
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ADD
selects dialog function ADDDEP. In the final application, ADDDEP will allow end users to add new department
information. ADDDEP executes dialog XXXDADD.

MOD
selects dialog function MODDEP, which will allow end users to modify existing department information. MODDEP
executes dialog XXXDUPD.

DEL
selects dialog function DELDEP, which will allow end users to delete existing department information. DELDEP
executes dialog XXXDUPD.

Testing Error Messages

To quickly test out error messages that you defined for map XXXMAP, you can invoke function ADDDEP. The modified
map, XXXMAP, is displayed for the function ADDDEP.

Try entering invalid department and department head ID numbers as shown:

 FUNCTION: ADDDEP

 DATE....: 10/29/99

                            DEPARTMENT INFORMATION

 DEPARTMENT ID .......: aaaa

            NAME .....: bbbbbbbbb

            HEAD ID ..: cccc

 NEXT RESPONSE:

When you press [Enter], your error messages are displayed in the map's message field. For example:

* ENTER A NUMERIC DEPT ID * * DEPT HEAD IDS ARE NUMERIC *

Verify the Modified Map

You can verify that functions MODDEP and DELDEP also display modified map XXXMAP by displaying these functions.
Try transferring from ADDDEP to MODDEP:

 FUNCTION: ADDDEP

 DATE....: 10/29/99

                            DEPARTMENT INFORMATION

 DEPARTMENT ID .......: 0000

            NAME .....:

            HEAD ID ..: 0000
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 NEXT RESPONSE: mod

The MODDEP function is displayed. MODDEP also displays modified map, XXXMAP.

 FUNCTION: MODDEP

 DATE....: 10/29/99

                            DEPARTMENT INFORMATION

 DEPARTMENT ID .......: 0000

            NAME .....:

            HEAD ID ..: 0000

 NEXT RESPONSE: mod

You also can transfer to function DELDEP if you want.

Exit from the Application

To exit from the Department application, you can use the EXIT response anywhere in the application.

Summary 4
You can use MAPC to modify maps during development or at any other time in an application's life cycle. For example,
you can modify a map:

• To display information that becomes available as the application is expanded. For example, the name of each
department head can be displayed on map XXXMAP when the Department application includes employee data.

• To collect additional information. For example, new government or tax regulations can require the collection of new
data.

• To display fields in conformity with end-user requests and site conventions. For example, you modified map XXXMAP
in this section for these reasons.

In this section, you used MAPC to modify the layout of map XXXMAP as described below:

1. You added two new map fields on the Layout screen. You added the DATE literal field and an adjacent variable
field.

2. You selected fields for editing on the Layout screen. You used the select-field character (default is %) to select the
new variable field and four existing map fields for editing.

3. You edited the five selected fields on the Field Definition and Literal Definition screens. You associated the new
variable field with AGR-DATE to display the current calendar date in the runtime field.
You modified the variable field for department ids so that ids display in bright intensity at runtime. You modified the
department ID field and the department head id field to define specific error messages for these fields. You then
moved the RESPONSE literal field and the adjacent variable field to a different location on the map.
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When you recompiled map XXXMAP, MAPC informed you of a critical change on the map. When you make a critical
change to a map, you must recompile dialogs that use the map.

In this section, you used ADSC to recompile dialogs XXXDADD and XXXDUPD, which both use map XXXMAP. After you
exited from ADSC, you optionally issued a DCMT VARY PROGRAM NEW COPY command for map XXXMAP to load the
new map load module in the program pool for execution.

No Process Statements

You then executed the prototype application. Notice that you do not need to write any process statements to develop a
working prototype for an application. This is true regardless of the application's size. An application's user interface can be
defined, tested, and tailored for your users before you have any process logic to modify.

End users and application development staff can execute the prototype and implement changes until the prototype is
approved. You can then use ADS development tools to enhance the application so that it can be used to store, display,
modify, and delete data in the application database.

As the application developer, you will enhance the Department application by writing process code and creating work
records for dialogs, as described in Part III of this section.

Adding Process Logic to a Dialog
You defined a prototype Department application in Part II of this section. You executed this prototype to test out the flow of
control between application functions at runtime. Executing the prototype enabled you to see how screens are displayed
to users.

Because you have not yet written any process commands to access the database, the prototype Department application
does not retrieve or store data in the database. For example, sample department data that you type on the screen while
viewing the ADDDEP function does not get stored in the database when you press [Enter].

In ADS, components of a prototype application can be developed directly into the production application. In Part III of
this section, you will complete the Department application so that it is fully functional. To do this, you will add modules of
process commands to dialogs XXXDADD and XXXDUPD, which you defined in Part II. The process modules that you
define for these dialogs will allow users to store, display, modify, and delete department records in the database.

In this section, you will define the two process modules required for dialog XXXDADD. This section includes:

• An overview of defining process modules for dialogs
• Steps for defining process modules
• Steps for adding process modules to dialogs
• Steps for executing the application
• A summary of what you've accomplished in this section

Because ADS is a fourth-generation application development system, major portions of an ADS application can be
defined without writing any code. For example, you defined the entire Department application prototype in Part II of this
section without writing any code.

To enable dialogs to perform runtime processing, you define modules of process commands for the dialogs. For example,
you can define process modules to retrieve and display database information, to display messages, to receive input from
users, and to evaluate and store valid data.

Process Language

You write process modules by using the ADS process language. This language incorporates all the processing
capabilities found in a traditional programming language. For example, you can evaluate strings, perform arithmetic
functions, and perform conditional tests and loops. Additionally, the ADS process language benefits from complete
integration with the ADS environment.

Categories of Process Commands
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The following table lists categories of process commands. For detailed information on process commands, see the ADS
Reference Section.

Category of command Capabilities
Arithmetic and assignment Perform calculations and move data
Conditional Perform testing and looping
Control Specify the next application component executed, govern data

passed to that component, and display maps
Database Perform database retrieval and update functions and specify

recovery options
Map modification Request temporary or permanent changes to a map at runtime
Pageable map Create, display, and retrieve sets of fields (detail occurrences) for

a pageable map
Queue and scratch management Define and access temporary disk storage
Subroutine control Define and call subroutines
Utility Retrieve runtime system status information, request memory

dumps, initialize record buffers, direct output to a printer, and
display diagnostic information

Process Modules

Process modules can be executed before and after the dialog's map is displayed to the user.

Premap Process

The process module is called a premap process when executed before the map. A dialog can have a maximum of one
premap process.

A premap process typically includes commands that prepare the map for display. For example, commands in a premap
process can retrieve stored values from the database and then display the values along with a message on the dialog's
map.

Response Process

The process module is called a response process when executed after the map. A dialog can have any number of
response processes. The response process executed at runtime is determined by actions that the user takes when
inputting data on the map.

A response process typically includes commands that accept end-user input for evaluation and storage.

Declaration Module

A dialog can have a maximum of one declaration module. The modules is not executed, but contains declaration
statements for SQL that are used during dialog compilation.

For information on declaration statements, see IDMS SQL Programming Section.

Accessing the Database

Some process modules access the database; for example, to store a new department record.

Process modules accessing a non-SQL defined database can use SQL DML statements or non-SQL DML statements to
access that data. Process modules accessing an SQL-defined database can use SQL DML statements.

A dialog using non-SQL DML statements to access a non-SQL defined database must know which portion of the
database to access at runtime. You supply this information by adding a predefined subset of the database (that is,
a subschema) with the dialog. The subschema that you name for dialog XXXDADD, for example, identifies the
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portion of the sample database that contains the DEPARTMENT record. Subschemas usually are defined by database
administrators (DBAs) at a site.

A dialog that uses SQL statements to access an SQL-defined (or non-SQL defined) database will access tables that have
been defined through SQL statements. To execute the SQL statements, an access module must be created based on the
SQL statements in one or more programs. The access module is created after dialog compilation; it does not have to be
predefined.

Note: For more information on programming using SQL DML statements, see IDMS SQL Programming Section and IDMS
SQL Reference Section. For more information on programming using non-SQL DML statements, see ADS Reference
Section and IDMS Navigational DML Programming Section.

Work Records

You also can have work records associated with a map or associated directly with a dialog. A work record does not
participate in a subschema. Data defined by work records is not stored in the database. You will not add a work record to
dialog XXXDADD.

The following figure shows the components of a fully developed dialog:

• A premap process is executed before the dialog's map is displayed to the user.
• A response process is executed when the user inputs data on the map.
• A subschema specifies the subset of the application database (schema) that is available to the dialog.
• Work records define data that is used at runtime but not stored in the database.
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Integrated Data Dictionary

As an application developer, you define premap and response processes by using the Integrated Data Dictionary (IDD)
menu facility.

You will use IDD in this section to define one premap process (XXXDADD-PREMAP) and one response process
(XXXDADD-RESPONSE) for dialog XXXDADD:

Dialog Compiler

When you finish using IDD to define process modules, you use the ADS Catalog compiler (ADSC) to associate the
process modules with dialogs. For example, after you use IDD to define process modules XXXDADD-PREMAP and
XXXDADD-RESPONSE, you use ADSC to associate these process modules with dialog XXXDADD.

Enhancing Sample Application Dialogs
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In this section, you will enhance dialog XXXDADD by adding a premap process, response process, and subschema to
the dialog, as shown below. Process modules XXXDADD-PREMAP and XXXDADD-RESPONSE perform all processing
required for dialog XXXDADD. Subschema EMPSS01 specifies the portion of the database available to process
XXXDADD-RESPONSE, which stores department data in the database.

Process name Type Function
XXXDADD-PREMAP Premap Displays the dialog's map with a message
XXXDADD-RESPONSE Response Accepts department information supplied

by the end user on the map; stores new
department information in the database;
redisplays the stored input to the user with
a confirming message

Steps for defining process modules and associating the modules and a subschema with a dialog are discussed below.
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Defining Process Modules Using IDD
You define process modules in the data dictionary. You can associate a given process module with any number of dialogs.
You use the IDD menu facility to define process modules in the data dictionary. A typical IDD menu facility screen is
shown below.

┌-

│                        CA                CAGJF0

└-        IDD REL 15.0              *** MASTER SELECTION ***                 TOP

   ->

┌-

│               DICTIONARY NAME...: DEMO         NODE NAME..:

│

│               USER NAME.........:

│               PASSWORD..........:

│

│               USAGE MODE........: X UPDATE    _ RETRIEVAL

│

│               PFKEY SIMULATION..: X OFF       _ ON

└-

┌-

│   _ ATTR  =  ATTRIBUTE     <PF2>              _ PROC  =  PROCESS        <PF3>

│   _ CLAS  =  CLASS         <PF4>              _ PROG  =  PROGRAM        <PF5>

│   _ ELEM  =  ELEMENT       <PF6>              _ RECD  =  RECORD         <PF7>

│   _ FILE  =  FILE          <PF8>              _ TABL  =  TABLE          <PF9>

│   _ MODU  =  MODULE        <PF10>             _ USER  =  USER           <PF11>

│   _ ENTL  =  USER DEFINED ENTITY LIST         _ SYST  =  SYSTEM

│   _ MSGS  =  MESSAGE

│   _ QFIL  =  QFILE                            _ OPTI  =  OPTIONS

└-  _ DISP  =  DISPLAY ALL                      _ HELP  =  HELP           <PF1>

Heading and system message area
-- Names the IDD screen and returns messages to you.

Command area
-- Allows you to enter commands and IDD screen names.

Specification area
-- Prompts you for specifications.

Activity selection area
-- Allows you to select the next IDD activity from a list of available activities.

If you need any more information on IDD while using the IDD menu facility, see .

Steps

To define process modules XXXDADD-PREMAP and XXXDADD-RESPONSE, you will perform the following steps:

1. Invoke the IDD menu facility.
2. Define process module XXXDADD-PREMAP.
3. Define process module XXXDADD-RESPONSE.
4. Exit from the IDD menu facility.

These steps are described below. Steps for adding these modules to dialog XXXDADD are presented later in this section.

 842



 Programming

Step 1 Invoke the IDD Menu Facility

You can invoke IDD from DC/UCF by entering the task code for the IDD menu facility (for example, IDDMT) in response to
the prompt presented by DC/UCF For example, you can invoke IDD from IDMS/DC as shown:

ENTER NEXT TASK CODE:

iddmt

                                                                [Enter]

For more information on task codes for ADS development tools, see Application Development Tools.

Master Selection Screen

IDD begins by displaying the Master Selection screen:

                      CA                  CAGJF0

      IDD REL 15.0              *** MASTER SELECTION ***                   TOP

 ->

             DICTIONARY NAME...: DEMO         NODE NAME..:

             USER NAME.........:

             PASSWORD..........:

             USAGE MODE........: X UPDATE    _ RETRIEVAL

             PFKEY SIMULATION..: X OFF       _ ON

 _ ATTR  =  ATTRIBUTE     <PF2>              _ PROC  =  PROCESS        <PF3>

 _ CLAS  =  CLASS         <PF4>              _ PROG  =  PROGRAM        <PF5>

 _ ELEM  =  ELEMENT       <PF6>              _ RECD  =  RECORD         <PF7>

 _ FILE  =  FILE          <PF8>              _ TABL  =  TABLE          <PF9>

 _ MODU  =  MODULE        <PF10>             _ USER  =  USER           <PF11>

 _ ENTL  =  USER DEFINED ENTITY LIST         _ SYST  =  SYSTEM

 _ MSGS  =  MESSAGE

 _ QFIL  =  QFILE                            _ OPTI  =  OPTIONS

 _ DISP  =  DISPLAY ALL                      _ HELP  =  HELP           <PF1>

Screen Prompts

When you start an IDD menu facility session, you may need to sign on to IDD. To do so, supply information after one or
more of the following Master Selection screen prompts, as appropriate:

DICTIONARY NAME
-- You must specify the same dictionary, if any, as you specified for all other Department application components.
The correct dictionary name may already be displayed in this field.

NODE NAME
-- You must specify the same dictionary node, if any, as you specified for all other Department application
components. The correct dictionary node may already be displayed in this field.

USER NAME
-- You may need to supply your user ID after this prompt. You can check with others at your site to see if you are
required to sign on to the IDD menu facility. If you have a user ID, you can go ahead and enter it, just in case.
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PASSWORD
-- If you need to supply signon information for IDD, you also may need to enter your password after this prompt.
Your password is not displayed on the screen when you type it. If you have a password, you can go ahead and
enter it.

Signing On

You can sign on to the IDD menu facility as shown:

                      CA                  CAGJF0

      IDD REL 15.0              *** MASTER SELECTION ***                   TOP

 ->

             DICTIONARY NAME...: DEMO         NODE NAME..:      

             USER NAME.........:  xxxx

             PASSWORD..........:      

             USAGE MODE........: X UPDATE    _ RETRIEVAL

             PFKEY SIMULATION..: X OFF       _ ON

When you are successfully signed on to the IDD menu facility, the following message is displayed on the Master Selection
screen:

SIGNON TO IDD WAS SUCCESSFUL

From the Master Selection screen, you can display the Process Entity screen and define process module XXXDADD-
PREMAP, as described in Step 2.

Step 2 Define Process Module XXXDADD-PREMAP

In this step, you will define process module XXXDADD-PREMAP. This process module displays the dialog's map with a
message. This processing is performed by the DISPLAY command, as shown below.

DISPLAY MSG TEXT

    'ENTER DEPARTMENT INFORMATION, OR SELECT: MOD, BACK, OR EXIT'.

The map is displayed the message that is defined here between single quotation marks. In this example, the DISPLAY
command is entered on two lines and is ended by a period (.).

You use the following IDD menu facility screens to define process modules:

1. Use the Process Entity screen to specify basic information on the process module, including the module's name.
2. Use the Process Source screen to enter source commands for the process module.

Process Entity Screen

To begin defining process module XXXDADD-PREMAP, you display the Process Entity screen in any of the following
ways:

• Type the identifier for the screen in the command area and press [Enter].
• Type a nonblank character in front of a screen identifier and press [Enter].
• Press a control key to display the associated screen.
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                      CA                  CAGJF0

      IDD REL 15.0              *** MASTER SELECTION ***                   TOP

 -> proc

                          SIGNON TO IDD WAS SUCCESSFUL

             DICTIONARY NAME...: DEMO         NODE NAME..:

             USER NAME.........:

             PASSWORD..........:

             USAGE MODE........: X UPDATE    _ RETRIEVAL

             PFKEY SIMULATION..: X OFF       _ ON

 _ ATTR  =  ATTRIBUTE     <PF2>              x PROC  =  PROCESS        <PF3>

 _ CLAS  =  CLASS         <PF4>              _ PROG  =  PROGRAM        <PF5>

 _ ELEM  =  ELEMENT       <PF6>              _ RECD  =  RECORD         <PF7>

 _ FILE  =  FILE          <PF8>              _ TABL  =  TABLE          <PF9>

 _ MODU  =  MODULE        <PF10>             _ USER  =  USER           <PF11>

 _ ENTL  =  USER DEFINED ENTITY LIST         _ SYST  =  SYSTEM

 _ MSGS  =  MESSAGE

 _ QFIL  =  QFILE                            _ OPTI  =  OPTIONS

 _ DISP  =  DISPLAY ALL                      _ HELP  =  HELP           <PF1>

Process Entity Screen

The Process Entity screen is displayed.

      IDD REL 15.0                *** PROCESS ENTITY ***                   PROC

 ->

                                  DICT=DEMO

 X DISPLAY      PROCESS NAME....:

 _ MODIFY

 _ ADD          VERSION NUMBER..: 1       _ HIGHEST    _ NEXT HIGHEST

 _ DELETE                                 _ LOWEST     _ NEXT LOWEST

                DESCRIPTION.....:

 _ SRCE  =  PROCESS SOURCE    <PF9>          _ PROX  =  PROCESS EXTENSION <PF11>

 _ PRSY  =  WITHIN SYSTEM

 _ REGN  =  USER REGISTRATION <PF2>          _ PUBL  =  PUBLIC ACCESS     <PF3>

 _ CLAT  =  CLASS/ATTRIBUTES  <PF4>          _ RKEY  =  RELATIONAL KEYS   <PF5>

 _ COMM  =  COMMENTS          <PF6>          _ COML  =  COMMENT KEY LIST  <PF7>

 _ HIST  =  HISTORY           <PF8>          _ COPY  =  SAME AS/COPY FROM

 845



 Programming

 _ XREF  =  CROSS REFERENCE   <PF10>         _ HELP  =  HELP              <PF1>

Screen Prompts

When you define a process module, you usually specify information for the following Process Entity screen prompts:

PROCESS NAME
-- You must supply a process module name. The name that you specify must be unique.

DISPLAY
-- You deselect the DISPLAY action when you intend to add a new process module.
To do this, type a blank over the X displayed to the left of the action.

ADD
-- You select the ADD action to specify that you are defining a new process module.
To do this, type a nonblank character to the left of the action.

DESCRIPTION
-- You optionally type a brief description of the process module.

Defining the XXXDADD-PREMAP Process Module

You define the above basic information for a process module by using the Process Entity screen. For example, you define
process module XXXDADD-PREMAP by:

• Deselecting the DISPLAY action by typing a space over the X to its left.
• Typing the name for the process module. (You can use your initials instead of XXX.)
• Selecting the ADD action.
• Optionally typing a description of the process.

      IDD REL 15.0                *** PROCESS ENTITY ***                   PROC

 ->

                                  DICT=DEMO

    DISPLAY      PROCESS NAME....: xxxdadd-premap

 _ MODIFY

 x ADD          VERSION NUMBER..: 1       _ HIGHEST    _ NEXT HIGHEST

 _ DELETE                                 _ LOWEST     _ NEXT LOWEST

                DESCRIPTION.....: display map to add departments

 _ SRCE  =  PROCESS SOURCE    <PF9>          _ PROX  =  PROCESS EXTENSION <PF11>

 _ PRSY  =  WITHIN SYSTEM

 _ REGN  =  USER REGISTRATION <PF2>          _ PUBL  =  PUBLIC ACCESS     <PF3>

 _ CLAT  =  CLASS/ATTRIBUTES  <PF4>          _ RKEY  =  RELATIONAL KEYS   <PF5>

 _ COMM  =  COMMENTS          <PF6>          _ COML  =  COMMENT KEY LIST  <PF7>

 _ HIST  =  HISTORY           <PF8>          _ COPY  =  SAME AS/COPY FROM

 _ XREF  =  CROSS REFERENCE   <PF10>         _ HELP  =  HELP              <PF1>

When you press [Enter], IDD redisplays the Process Entity screen with a message:
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If the process module is successfully defined
, the Process Entity screen displays a message like:
PROCESS 'XXXDADD-PREMAP' VERSION 1 ADDED

If the process module cannot be defined
, the Process Entity screen displays a different message than the message indicated above.
Read the message to determine the problem. You can type over any errors, and then press [Enter] again.

Entering Source Statements

After you specify basic information on a process module, you use the Process Source screen to enter process
commands for the process module.

To display the Process Source screen:

• Type the identifier for the screen in the command area and press [Enter].
• Type a nonblank character in front of a screen identifier and press [Enter].
• Press a control key to display the associated screen.

      IDD REL 15.0                *** PROCESS ENTITY ***                   PROC

 -> srce

                    PROCESS 'XXXDADD-PREMAP' VERSION 1 ADDED

 _ DISPLAY      PROCESS NAME....: XXXDADD-PREMAP

 _ MODIFY

 X ADD          VERSION NUMBER..: 1       _ HIGHEST    _ NEXT HIGHEST

 _ DELETE                                 _ LOWEST     _ NEXT LOWEST

                DESCRIPTION.....: DISPLAY MAP TO ADD DEPARTMENTS

 x SRCE  =  PROCESS SOURCE    <PF9>          _ PROX  =  PROCESS EXTENSION <PF11>

 _ PRSY  =  WITHIN SYSTEM

 _ REGN  =  USER REGISTRATION <PF2>          _ PUBL  =  PUBLIC ACCESS     <PF3>

 _ CLAT  =  CLASS/ATTRIBUTES  <PF4>          _ RKEY  =  RELATIONAL KEYS   <PF5>

 _ COMM  =  COMMENTS          <PF6>          _ COML  =  COMMENT KEY LIST  <PF7>

 _ HIST  =  HISTORY           <PF8>          _ COPY  =  SAME AS/COPY FROM

 _ XREF  =  CROSS REFERENCE   <PF10>         _ HELP  =  HELP              <PF1>

Entering Process Statements

Enter the process statements in the text entry area.

WARNING
Do not type any characters beyond column 72.

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 ->                                             NO DATA LINES CURRENTLY EXIST

                       PROCESS 'XXXDADD-PREMAP' VERSION 1

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

display msg text
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    'enter department information, or select: mod, back, or exit'.

Considerations

• Enclose the message text in single quotation marks.
• End the DISPLAY command with a period.

After pressing [Enter], the Process Source screen is redisplayed. Look over the redisplayed process statement for
possible syntax errors in the process code.

NOTE
IDD does not compile the process code; the code is compiled when the process module is associated with a
dialog under ADSC.

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 ->                                             PAGE 1 LINE 1              1/2

                   PROCESS 'XXXDADD-PREMAP' VERSION 1 MODIFIED

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

DISPLAY MSG TEXT

    'ENTER DEPARTMENT INFORMATION, OR SELECT: MOD, BACK, OR EXIT'.

After you press [Enter], IDD adds the process module to the data dictionary and redisplays the Process Source screen
with a message like:

PROCESS 'XXXDADD-PREMAP' VERSION 1 MODIFIED

Syntax Errors

It is a good idea to look over the redisplayed commands for syntax errors. This is because your syntax does not get
compiled until you add the process module to a dialog by using ADSC. Typical syntax errors include:

• Process statements that extend beyond column 72
• Omitted keywords
• Misspelled comments or record element names
• Omitted periods
• Omitted or misplaced single quotation marks
• Single quotation marks entered as double quotation marks
• Double quotation marks entered as single quotation marks within a quoted string

If you make any errors on the Process Source screen, you can type over them and press [Enter] again.

After you finish using the Process Source screen for process module XXXDADD-PREMAP, you can proceed to define
process module XXXDADD-RESPONSE.

Step 3 Define Process Module XXXDADD-RESPONSE

Process module XXXDADD-RESPONSE processes data entered by the user. To add a department record to the
database, source commands for process module XXXDADD-RESPONSE need to:

1. Verify that the department is new. To do this, the process module must determine that the unique department ID
specified by the user does not already exist in the database.

2. Add the department record to the database if it is a new record.
3. Redisplay the screen with a confirming message and allow the user to add another department record.
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Additionally, the process module needs to be able to transfer the user to another dialog function (for example, to
MODDEP) when requested by the user.

Commands for XXXDADD- RESPONSE

Below are the sample commands for process module XXXDADD- RESPONSE. These commands handle all of the above
processing. Notice that ADS does not require you to code MOVE statements for data in this case because the record
displayed on the screen is the database record itself. Also notice that one STORE command stores the entire Department
record in the database. You define a message for display to the user by including the message in the DISPLAY command.
In this example, the DISPLAY command is entered on two lines and is ended by a period (.). This process module
evaluates data input by the user and stores new department records in the database.

                                                -┐

READY USAGE-MODE UPDATE.                         │

IF AGR-CURRENT-RESPONSE NE SPACES                │

AND FIELD DEPT-ID-0410 NOT CHANGED               │  1

THEN                                             │

EXECUTE NEXT FUNCTION.                           │

                                                -┘

                                                -┐

OBTAIN CALC DEPARTMENT.                          │

IF DB-REC-NOT-FOUND                              │  2

THEN DO.                                         │

                                                -┘

                                                -┐

STORE DEPARTMENT.                                │

    DISPLAY MSG TEXT                             │

'DEPARTMENT ADDED'.                              │  3

END.                                             │

                                                -┘

                                                -┐

DISPLAY MSG TEXT                                 │  4

'TRY AGAIN, OR SELECT: MOD, BACK, OR EXIT'.      │

                                                -┘

• 1 If the user enters a valid response name (such as MOD) in the map's $RESPONSE field and doesn't try to add a
new department, the runtime system terminates this response process and transfers execution to the function (such
as MODDEP) requested by the user. (The runtime system stores valid responses in system field AGR-CURRENT-
RESPONSE.)

• 2 This statement attempts to locate the specified department in the database.
• 3 If the specified department is not in the database, these statements store the department in the database and then

redisplay the screen with the DEPARTMENT ADDED message.
• 4 If the specified department already exists in the database, this statement redisplays the screen with the TRY AGAIN

error message.

Specifying Basic Information for the Process Module

You start defining process module XXXDADD-RESPONSE by using the IDD Process Entity screen to define basic
information for the process module.

Display a blank Process Entity screen.

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 -> proc                                            PAGE 1 LINE 1              1/2
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                   PROCESS 'XXXDADD-PREMAP' VERSION 1 MODIFIED

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

DISPLAY MSG TEXT

    'ENTER DEPARTMENT INFORMATION, OR SELECT: MOD, BACK, OR EXIT'.

Process Entity Screen

The Process Entity screen is displayed.

      IDD REL 15.0                *** PROCESS ENTITY ***                   PROC

 ->

                                  DICT=DEMO

    DISPLAY      PROCESS NAME....: xxxdadd-response

 _ MODIFY

 x ADD          VERSION NUMBER..: 1       _ HIGHEST    _ NEXT HIGHEST

 _ DELETE                                 _ LOWEST     _ NEXT LOWEST

                DESCRIPTION.....: test input and add new department

After you press [Enter], the Process Entity screen is redisplayed with a message like:

PROCESS 'XXXDADD-RESPONSE' VERSION 1 ADDED

This message indicates that your process module specifications have been added to the data dictionary.

To continue defining process module XXXDADD-RESPONSE, you use the Process Source screen to enter source
commands.

Display the Process Source Screen

      IDD REL 15.0                *** PROCESS ENTITY ***                   PROC

 -> srce

                   PROCESS 'XXXDADD-RESPONSE' VERSION 1 ADDED

 _ DISPLAY      PROCESS NAME....: XXXDADD-RESPONSE

 _ MODIFY

 X ADD          VERSION NUMBER..: 1       _ HIGHEST    _ NEXT HIGHEST

 _ DELETE                                 _ LOWEST     _ NEXT LOWEST

                DESCRIPTION.....: TEST INPUT AND ADD NEW DEPARTMENT

Enter process statements on the Process Source screen.

Considerations

• Periods and single quotation marks shown on this screen are required.
• Don't extend statements beyond column 72.
• You can enter blank lines in your source to improve readability.
• You can type spaces to indent lines, making source statements easier to read and debug.

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 ->                                             PAGE 1 LINE 1              1/3
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                      PROCESS 'XXXDADD-RESPONSE' VERSION 1

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

ready usage-mode update.

if agr-current-response ne spaces

and field dept-id-0410 not changed

then

    execute next function.

obtain calc department.

if db-rec-not-found

then do.

    store department.

    display msg text

        'department added'.

end.

display msg text

    'try again, or select: mod, back, or exit'.

After you press [Enter], the Process Source screen is redisplayed. Look over the redisplayed process statements for
possible syntax errors. Make sure that the period is outside the single quote on the message.

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 ->                                             PAGE 1 LINE 1             1/14

                  PROCESS 'XXXDADD-RESPONSE' VERSION 1 MODIFIED

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

READY USAGE-MODE UPDATE.

IF AGR-CURRENT-RESPONSE NE SPACES

AND FIELD DEPT-ID-0410 NOT CHANGED

THEN

EXECUTE NEXT FUNCTION.

OBTAIN CALC DEPARTMENT.

IF DB-REC-NOT-FOUND

THEN DO.

STORE DEPARTMENT.

    DISPLAY MSG TEXT

'DEPARTMENT ADDED'.

END.

DISPLAY MSG TEXT

'TRY AGAIN, OR SELECT: MOD, BACK, OR EXIT'.

After you press [Enter], IDD adds the process module to the data dictionary and redisplays the Process Source screen
with a message like:

PROCESS 'XXXDADD-RESPONSE' VERSION 1 MODIFIED

This message indicates that the entry for your process module in the data dictionary has successfully been modified.

If you notice any errors on the redisplayed screen, you can type over the errors to correct them, and then press [Enter]
again.
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After you finish defining process module XXXDADD-RESPONSE, you can exit from IDD.

Step 4 Exit from IDD

When you are using the IDD menu facility under the transfer control facility (TCF), you can exit from IDD by using the
SWITCH command.

You can use SWITCH to either transfer to another development tool or return to DC/UCF. In the this sample session, you
will transfer to ADSC so that you can associate process modules XXXDADD-PREMAP and XXXDADD-RESPONSE with
dialog XXXDADD.

To transfer to ADSC, enter the task code for ADSC (for example, ADSCT) along with the SWITCH command in the
command area of any IDD menu facility screen:

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 -> adsct                                           PAGE 1 LINE 1             1/14

                  PROCESS 'XXXDADD-RESPONSE' VERSION 1 MODIFIED

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

READY USAGE-MODE UPDATE.

IF AGR-CURRENT-RESPONSE NE SPACES

AND FIELD DEPT-ID-0410 NOT CHANGED

THEN

EXECUTE NEXT FUNCTION.

OBTAIN CALC DEPARTMENT.

IF DB-REC-NOT-FOUND

THEN DO.

STORE DEPARTMENT.

    DISPLAY MSG TEXT

'DEPARTMENT ADDED'.

END.

DISPLAY MSG TEXT

'TRY AGAIN, OR SELECT: MOD, BACK, OR EXIT'.

Adding Process Modules to Dialogs Using ADSC
 

You use ADSC to add process modules XXXDADD-PREMAP and XXXDADD-RESPONSE to dialog XXXDADD. You
associate a subschema with the dialog to make a subset of the database available to dialog XXXDADD and its process
modules. Additionally, you specify dialog options to help you debug the dialog.

 

Steps for viewing and correcting compile-time errors in process modules are discussed later in this section, see Correct
Errors in Process Modules.

Step 1 Retrieve Dialog XXXDADD

In order to retrieve a dialog, you use ADSC.

If you did not transfer to ADSC earlier in this section when you exited from IDD, you need to invoke ADSC by using the
task code (for example, ADSCT) for ADSC. 

ADSC begins by displaying the Main Menu screen. You use a blank Main Menu screen to retrieve a dialog.
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Screen Prompts

You typically enter information after one or more of the following Main Menu screen prompts:

Dialog name
-- You must specify the name (XXXDADD) that you used when you defined the dialog.

Dictionary name
-- You must specify the same dictionary, if any, as you specified for your dialog in Section4. The correct dictionary
name may already be displayed in this field.

Dictionary node
-- You must specify the same dictionary node, if any, as you specified for your dialog definition. The correct
dictionary node may already be displayed in this field.

You use the ADSC Main Menu screen to retrieve dialog XXXDADD:

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

                         CA ADS Online Dialog Compiler

                     CA, Inc.

    Dialog name . . . . . . .   xxxdadd

    Dialog version  . . . . .   1

    Dictionary name . . . . .   demo

    Dictionary node . . . . .   ________

    Screen  . . . . . . . . .   1  1. General options

                                   2. Assign maps

                                   3. Assign database

                                   4. Assign records and tables

                                   5. Assign process modules

            Copyright (C) 2003 CA, Inc.

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

Press [Enter] to retrieve the application.

After you press [Enter], ADSC redisplays the Main Menu screen with a message confirming that the dialog is available for
modification.

NOTE
If the dialog has not been explicitly released (using the Release option of the Modify action on the action
bar of the Main Menu), naming the dialog on the Main Menu screen retrieves that definition for modification.
If the dialog has been released, you use the ADSC Main Menu screen to check out the dialog definition for
modification (using the Checkout option of the Modify action on the action bar of the Main Menu).

For information on checking out a dialog, see ADS Reference Section.

If the dialog has been released, subsequently checked out to another developer and not released by that developer, you
will not be able to check it out.
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After you press [Enter], ADSC displays dialog XXXDADD on the Main Menu screen, with appropriate messages.

You can now specify dialog options on the Options and Directives screen. You access the Options and Directives screen
by choosing option 1 from the Main Menu.

Step 2 Specify Dialog Options

You use the Options and Directives screen to specify options to help you develop and debug dialogs. A sample Options
and Directives screen is shown below:

Sample Options and Directives Screen

                             Options and Directives

                         Dialog  XXXDADD   Version     1

   Message prefix  . . . . . . . . . . .   DC

   Autostatus record . . . . . . . . . .   ADSO-STAT-DEF-REC

   Version . . . . . . . . . . . . . . .      1

   Options and directives  . . . . . .   _ Mainline dialog

                                         _ Symbol table is enabled

                                         _ Diagnostic table is enabled

                                         / Entry point is premap

                                         _ COBOL moves are enabled

                                         / Activity logging

                                         / Retrieval locks are kept

                                         / Autostatus is enabled

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

Screen Prompts

During development, you typically use the following Options and Directives screen prompts to enable options for the
dialog:

Symbol table is enabled
-- You can create a symbol table to detect, trace, and resolve programming errors in dialogs.
The symbol table stores information on the dialog, such as record element names and internal line numbers for
commands in process modules. This information allows the online debugger to track, set breakpoints in, and
alter execution of a dialog.
For more information on using the online debugger with ADS, see ADS Reference Section.

Diagnostic table is enabled
-- You can create a diagnostic table to help locate the causes for dialog abends during development.
When a dialog abends, the dialog's diagnostic table allows the Dialog Abort Information screen to display the
process command that was being executed when the abend occurred.
>> For more information on diagnostic tables, see ADS Reference Section.
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When the application is ready for production use, you can disable dialog symbol and diagnostic tables and disable display
of the Dialog Abort Information screen.

Specifying XXXDADD Options

To specify development options for dialog XXXDADD, display and use the Options and Directives screen. Enable the
symbol table and diagnostic table.

                             Options and Directives

                         Dialog  XXXDADD   Version     1

   Message prefix  . . . . . . . . . . .   DC

   Autostatus record . . . . . . . . . .   ADSO-STAT-DEF-REC

   Version . . . . . . . . . . . . . . .      1

   Options and directives  . . . . . .   _ Mainline dialog

                                         / Symbol table is enabled

                                         / Diagnostic table is enabled

                                         / Entry point is premap

                                         _ COBOL moves are enabled

                                         / Activity logging

                                         / Retrieval locks are kept

                                         / Autostatus is enabled

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

After you press [Enter], ADSC displays a confirming message on the Options and Directives screen to inform you that
your specifications contain no errors.

You are now ready to add database information to the dialog definition. Return to the Main Menu by pressing [PF3].

Step 3 Add a Subschema

Using Non-SQL DML Statements to Access a Database

A non-SQL defined database is defined by a schema. A schema typically includes definitions for the database records
required by your application. For example, the schema for a fully developed personnel application probably would include
records for employee information, job descriptions, and hospital and dental insurance information.

To promote efficient use of the database and other system resources at runtime, you restrict each dialog to a specific
subset of the database. Each subset of the database is defined by a subschema. The subschema identifies the subset of
the database that the dialog can access at runtime.

The way that a subschema relates a dialog to the application's database is shown below. Schemas and subschemas
usually are defined by database administrators (DBAs) or system administrators, based on application requirements. A
subschema determines the portion of the database (schema) available to the dialog at runtime.
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You need to associate a subschema with each dialog that accesses a non-SQL defined database using non-SQL DML
statements. For example, you will associate a subschema with dialog XXXDADD because commands in process module
XXXDADD-RESPONSE access the database to store new department information using non-SQL DML statements.

You associate the subschema with the dialog before you add process XXXDADD-RESPONSE so that ADSC can verify
the process module's database commands.

You use the Database Specifications screen to associate a subschema with dialog XXXDADD.

Using SQL Statements to Access a Database

An SQL-defined application database is defined by tables associated with a schema. A schema typically includes
definitions for the tables required by your application. For example, the schema for a fully developed personnel application
probably would include tables for employee information, job descriptions, and hospital and dental insurance information.

To promote efficient use of the database and other system resources at runtime in the SQL environment, you identify an
access module to be associated with the dialog. An access module identifies the method of access that the dialog will
use at runtime.

Access modules are made up of relational command modules (RCMs), and are usually created by the application
developer.

For information on creating an access module, see IDMS SQL Programming Section.

Modifying the Sample Dialogs
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In the XXXDADD and XXXDUPD dialogs, you are accessing a non-SQL defined database. Therefore, you must associate
a subschema with each of these dialogs.

You use the Database Specifications screen to associate a subschema with dialog XXXDADD.

Accessing the Database Specifications Screen

To access the Database Specifications screen, you enter 3 at the Screen prompt on the Main Menu.

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

                         CA ADS Online Dialog Compiler

                     CA, Inc.

    Dialog name . . . . . . .   XXXDADD

    Dialog version  . . . . .   1

    Dictionary name . . . . .   DEMO

    Dictionary node . . . . .   ________

    Screen  . . . . . . . . .   3  1. General options

                                   2. Assign maps

                                   3. Assign database

                                   4. Assign records and tables

                                   5. Assign process modules

            Copyright (C) 2003 CA, Inc.

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

Sample Database Specifications Screen

The Database Specifications screen is displayed.

                             Database Specifications

                         Dialog  XXXDADD   Version     1

   Subschema . . . . . . . . . . . .   ________

   Schema  . . . . . . . . . . . . .   ________

   Version . . . . . . . . . . . . .   ____

   Access Module . . . . . . . . . .   XXXDADD

   SQL Compliance  . . . . . . . . .   _ ANSI-standard SQL

   Date Default Format . . . . . . .   _ 1. ISO

   Time Default Format . . . . . . .   _ 2. USA
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                                         3. EUR

                                         4. JIS

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

Screen Prompts

To associate a subschema with a dialog, you use the following Database Specifications screen prompts:

Subschema
-- You name an existing subschema in response to this prompt. A sample subschema name (EMPSS01) is used
in this section; a different name may be required at your site.

Schema
-- You may need to name the schema for your application in response to this prompt. Naming a schema usually is
required only when your schema is not unique.
For example, schemas typically are not unique when duplicate, identical development and production databases
are defined.
If you know the name of your schema, go ahead and specify it here.

Modifying XXXDADD Dialog

Modify the XXXDADD dialog to include the subschema EMPSS01.

                             Database Specifications

                         Dialog  XXXDADD   Version     1

   Subschema . . . . . . . . . . . .   empss01

   Schema  . . . . . . . . . . . . .         

   Version . . . . . . . . . . . . .       

   Access Module . . . . . . . . . .   XXXDADD

   SQL Compliance  . . . . . . . . .   _ ANSI-standard SQL

   Date Default Format . . . . . . .   _ 1. ISO

   Time Default Format . . . . . . .   _ 2. USA

                                         3. EUR

                                         4. JIS

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

NOTE
By default, the access module is given the same name as the dialog.
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When you press [Enter], ADSC associates the named subschema with the dialog if there are no errors, and then
redisplays the screen with a confirming message.

A different message is displayed if ADSC detects any errors.

Read the message to determine the problem. Make sure that you have specified the correct subschema on the Database
Specifications screen. If you didn't specify a schema name, ask others at your site whether a schema name is required.
After you change information on the screen, press [Enter] again.

If the error persists, verify that you specified the correct version of the subschema.

You are now ready to add process modules to the dialog definition. Return to the Main Menu by pressing [PF3].

Step 4 Add Process Modules

Premap Processes

You add a premap process to a dialog so the dialog can perform processing or access database information before the
dialog's map is displayed. If a dialog has a premap process, that process is executed as soon as the dialog begins.

You add a premap process to a dialog by using the ADSC Process Modules screen.

Response Processes

A response process enables a dialog to perform processing after the user inputs data on the map.

You can add any number of response processes to a dialog, enabling a dialog to perform many different processing
operations. At runtime, the response process executed for the dialog is determined by actions taken by the user during
dialog execution, as described later in this step.

You add a response process to a dialog by using the ADSC Process Modules screen.

Accessing the Process Modules Screen

You access the Process Modules screen by entering 5 at the Screen prompt on the Main Menu and pressing [Enter].

Sample Process Modules Screen

The Process Modules screen is displayed.

                              Process Modules               Page    1  of     1

                         Dialog  XXXDADD   Version     1

  Name    ________________________________                  _  Type

  Version ____                                              _  Execute on errors

  Key     _____   Value  ________________________________   _  Drop

  Name    ________________________________                  _  Type

  Version ____                                              _  Execute on errors

  Key     _____   Value  ________________________________   _  Drop

  Name    ________________________________                  _  Type

  Version ____                                              _  Execute on errors

  Key     _____   Value  ________________________________   _  Drop

  Name    ________________________________                  _  Type

  Version ____                                              _  Execute on errors

  Key     _____   Value  ________________________________   _  Drop
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* Type : 1=Declaration  2=Premap  3=Response  4=Default Response

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

Screen Prompts

You specify information on the process modules after prompts on the Process Modules screen:

Name
-- You specify a process module name after the Name prompt. By doing this, you associate the process module
with the dialog.

Version
-- You specify the version number of the associated process module as specified in the dictionary.

Type
-- You specify the type of process module you have just named.
1

indicates that this is a declaration module used with SQL only.
>> For information on declaration modules, see IDMS SQL Programming Section.

2
indicates that this is a premap process.

3
indicates that this is a response process.

4
indicates that this is the default response process for the dialog.
At runtime, the dialog's default response process (if any) is executed when the user inputs information on
the dialog's map without specifying any response process to be executed.
You will define a premap process and a response process for dialog XXXDADD. You will not define a
default response process.

Key
-- If the process module is defined as a response process, you can associate a key (for example, [Enter] or [PF1])
with the process.
At runtime, the response process is executed for the dialog if the user presses the associated control key while
viewing the dialog's map.
You will associate [Enter] with response process XXXDADD-RESPONSE.

Value
-- If the process module is defined as a response process, you can associate a value (for example, MOD) with the
process.
At runtime, the response process is executed when the dialog's user enters the response field value in the
screen's $RESPONSE field.
For example, assume that you defined response process XXXDADD-MOD to be executed when the user
requests transfer to function MODDEP. In this case, you would give response process XXXDADD-MOD a
response field value of MOD. This way, MOD first executes XXXDADD-MOD, which then transfers control to
function MODDEP.
You will not add a response field value to response process XXXDADD-RESPONSE.

Using ENTER as a Key

When you add response process XXXDADD-RESPONSE to dialog XXXDADD, you will associate the process with
[Enter]. ENTER is a good key for this response process because users are accustomed to pressing [Enter] to input
information, and are more likely to press [Enter] than a PF key when unfamiliar with the application.
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At runtime, whenever the user presses [Enter] to input data for dialog XXXDADD, response process XXXDADD-
RESPONSE is executed.

ENTER is often associated with the response process that performs the dialog's major processing. To make it easier for
users to input information, the runtime system automatically executes a dialog's ENTER response process when the user
inputs information without otherwise specifying a response process to execute.

In the sample application, when using dialog XXXDADD, response process XXXDADD-RESPONSE is executed if the
user:

• Inputs a new department record by pressing [Enter]
• Requests transfer to the MODDEP function by using the MOD response or by pressing [PF2]. This is true in this dialog

because:
a. Response process XXXDADD-RESPONSE is associated with [Enter].
b. No response process is associated with MOD or with [PF5], both of which are valid the current function (ADDDEP).

Immediately Executable Function

As an application developer, you can inhibit execution of XXXDADD-RESPONSE when the user requests transfer to
MODDEP. To do this, you make function MODDEP an immediately executable function.

At runtime, when the user requests transfer to an immediately executable function, control transfers immediately to that
function. No response process is executed before transfer occurs.

For more information on immediately executable functions, see the ADS Reference Section.

The EXECUTE NEXT FUNCTION Command

In this section, you will not make function MODDEP an immediately executable function. Instead, you will enable response
process XXXDADD-RESPONSE to transfer control. To do this, you include an EXECUTE NEXT FUNCTION command in
the process module. When executed, this command transfers control to the function specified by the user.

For example, when you defined XXXDADD-RESPONSE by using IDD earlier in this section, you included the EXECUTE
NEXT FUNCTION command in the following conditional structure:

IF AGR-CURRENT-RESPONSE NE SPACES

AND DEPT-ID-0415 NOT CHANGED

THEN

    EXECUTE NEXT FUNCTION.       ◄-- Control transfers to the next

                                     function only when the

                                     above two conditions are met.

AGR-CURRENT-RESPONSE is an element in the system-supplied ADSO-APPLICATION-GLOBAL-RECORD that the
runtime system uses for flow-of-control processing.

This conditional structure causes the following different events to occur at runtime:

A department is added and control remains in dialog
XXXDADD whenever the user enters new department information.

Control transfers
when the user enters a valid response name (AGR-CURRENT-RESPONSE NE SPACES) without entering a new
department ID.

Adding Process Modules to the Dialog
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You use the Process Modules screen to add two processes to the dialog:

Process module name Type Comments

XXXDADD-PREMAP Premap  

XXXDADD-RESPONSE Response Key: [Enter]

                              Process Modules               Page    1  of     1

                         Dialog  XXXDADD   Version     1

  Name    xxxdadd-premap__________________                  2  Type

  Version ____                                              _  Execute on errors

  Key     _____   Value  ________________________________   _  Drop

  Name    xxxdadd-response________________                  3  Type

  Version ____                                              _  Execute on errors

  Key     enter   Value  ________________________________   _  Drop

  Name    ________________________________                  _  Type

  Version ____                                              _  Execute on errors

  Key     _____   Value  ________________________________   _  Drop

  Name    ________________________________                  _  Type

  Version ____                                              _  Execute on errors

  Key     _____   Value  ________________________________   _  Drop

* Type : 1=Declaration  2=Premap  3=Response  4=Default Response

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

ADSC displays a message confirming that the named process module was found in the dictionary. After the processes
have been identified, you can recompile the dialog.

Step 5 Recompile the Dialog

In this section, you have enhanced dialog XXXDADD by adding a subschema, premap process, and response process to
the dialog definition. To update these modifications to the dialog load module, you must recompile the process modules
and recompile the dialog by selecting the compile activity from the action bar on the Main Menu:

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

              │                         │

              │  1  1. Compile          │ log Compiler

              │     2. Display messages │

              │-------------------------│ nternational, Inc.

              │ F3=Exit                 │

              │_________________________│

    Dialog name . . . . . . .   XXXDADD

    Dialog version  . . . . .      1
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    Dictionary name . . . . .   DEMO

    Dictionary node . . . . .   ________

    Screen  . . . . . . . . .   1  1. General options

                                   2. Assign maps

                                   3. Assign database

                                   4. Assign records and tables

                                   5. Assign process modules

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

After you press [Enter] to recompile the dialog, ADSC compiles the process module source code.

ADSC displays a confirming message if no errors are found.

This indicates that the compiled process modules were successfully added to the dialog. If there are no errors, ADSC then
creates the dialog load module and redisplays the Main Menu.

Error Messages

If ADSC finds errors while compiling a process, it displays an error message.

In this case, you display and correct errors in the process module as discussed in Correct Errors in Process Modules, later
in this section.

Different messages are displayed depending on the nature of the error.

Read the message to determine the problem. Verify that you have correctly typed the process module name on the
Process Modules screen. You can type over errors on the screen, and then press [Enter] again.

After you successfully recompile dialog XXXDADD, you can exit from ADSC by pressing [PF3].

NOTE
When a dialog is added or checked out, a queue is established. The queue is deleted only when:

• The dialog is released with no uncompiled changes
• The dialog is deleted

A dialog with changes that is released can be retrieved by another developer, but the queue remains.

Correct Errors in Process Modules

When you add a premap or response process to a dialog, ADSC compiles the related process module commands. A fully
compiled copy of the process module is stored in the dialog.

Compile Time Errors

When errors arise at compile time:

1. ADSC inserts diagnostic messages in the dialog's copy of the process module.
2. ADSC redisplays the Main Menu screen, as appropriate, with a message indicating that there is an error in a particular

process module.

In this case, the process module is not added to the dialog. If ADSC indicates that there are compile errors, you must:

1. Display diagnostic messages for the process module.
2. Correct errors, including:
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Discrepancies
between the process module and other dialog components

Syntax errors
in the process module source.

3. Recompile the process module and update the process module in the dialog by recompiling the dialog load module.

Display structural messages

Some errors occur from the definition of the process module in ADSC. These are called structural errors.

When a message indicates that there are structural errors in your definition, access the Structural Error Display screen
using the Display messages option from the Compile activity on the action bar.

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

              │                         │

              │  2  1. Compile          │ log Compiler

              │     2. Display messages │

              │-------------------------│ nternational, Inc.

              │ F3=Exit                 │

              │_________________________│

    Dialog name . . . . . . .   XXXDADD

    Dialog version  . . . . .      1

    Dictionary name . . . . .   DEMO

    Dictionary node . . . . .   ________

    Screen  . . . . . . . . .   1  1. General options

                                   2. Assign maps

                                   3. Assign database

                                   4. Assign records and tables

                                   5. Assign process modules

 Select 2, then Enter to see structural errors.

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

Structural Error Display Screen

                         Structural Error Display

DC498163 Response process XXXDADD-PREMAP must have a PFKEY or $Response

Use this screen to find discrepancies between the process module and other components of the dialog. A missing or
incorrect dialog component (for example, a subschema, map, or work record) causes compile-time errors for process
commands that reference the component.

 864



 Programming

Display diagnostic messages

You display the ADSC Dialog Process Source screen to view a listing of the process module with diagnostic messages.
You use this screen to find syntax errors in process module commands. Syntax errors (for example, mistyped commands
and omitted periods) are the most frequent cause of compile-time errors.

Accessing the Dialog Process Source Screen

To access the Dialog Process Source screen,

When a message indicates that there are compile errors in your process code, use the Display messages option from
the Compile activity on the action bar first to access the Compiled Process Modules screen.

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

              │                         │

              │  2  1. Compile          │ log Compiler

              │     2. Display messages │

              │-------------------------│ nternational, Inc.

              │ F3=Exit                 │

              │_________________________│

    Dialog name . . . . . . .   XXXDADD

    Dialog version  . . . . .      1

    Dictionary name . . . . .   DEMO

    Dictionary node . . . . .   ________

    Screen  . . . . . . . . .   1  1. General options

                                   2. Assign maps

                                   3. Assign database

                                   4. Assign records and tables

                                   5. Assign process modules

 Select 2, then Enter to see compile errors.

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

Compiled Process Modules Screen

                          Compiled Process Modules          Page    1 of    1

                          Dialog XXXDADD   Ver    1

  Name XXXDADD-PREMAP                                        1 Commands

  Version 0001    Type 3                                     1 Errors

  Key PF3         Value                                      2 1. Display

                                                               2. Print

  Name ________________________________                        Commands

  Version ____    Type _                                       Errors

  Key _____       Value                                      _ 1. Display

                                                               2. Print

  Name ________________________________                        Commands
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  Version ____    Type _                                       Errors

  Key _____       Value                                      _ 1. Display

                                                               2. Print

  Name ________________________________                        Commands

  Version ____    Type _                                       Errors

  Key _____       Value                                      _ 1. Display

                                                               2. Print

 Type: 1=Declaration  2=Premap  3=Response  4=Default Response

Select a process for Display or Print.

 F1=Help  F3=Exit  F7=Bkwd  F8=Fwd  F11=Dialog-level messages

The Compiled Process Modules screen shows the total number of commands in the process module and the number of
errors encountered. You have the option of displaying the process code with the errors noted or printing them.

To display the process code, select 2 next to the process module you want to see and press [Enter].

The Dialog Process Source screen is then displayed.

Dialog Process Source Screen

                             Dialog Process Source            Page    1 of     1

 ._____________________________________________________________________________.

 <PROCESS> XXXDADD-PREMAP                   0001

     100   DSPLAY MSG TEXT

             'ENTER DEPARTMENT INFORMATION, OR SELECT: MOD, BACK, OR EXIT'.

           $

   <E>   DC157001 INVALID INITIATING KEYWORD FOR COMMAND. STMT FLUSHED.

 .____________________________________________________________________________.

 F3=Exit  F5=IDD  F7=Bkwd  F8=Fwd  F11=Next.error

Some errors cause error messages to be displayed for subsequent correct commands. For example, if you forget to put a
period after a command, the next command line is incorrectly treated as a continuation of the first command.

Determining the Causes for Compile-Time Errors

When you attempt to add this process module to a dialog, compile errors will occur. You use the Dialog Process Source
screen to determine the causes for compile-time errors. To do this, you:

1. View the Compiler Process Modules screen by selecting the Display messages option from the Display activity on
the action bar of the Main Menu.
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2. View the Dialog Process Source screen by selecting the Display activity from the Compiled Process Modules
screen.
Messages are displayed on this screen after statements that ADSC cannot compile. For example, assume that you
made the following mistakes when you defined process module XXXDADD-RESPONSE earlier in this section:

READY USAGE MODE UPDATE.                 ◄-- There should be a dash (-)

IF AGR-CURRENT-RESPONSE NE SPACES            between USAGE and MODE.

AND FIELD DEPT-ID-0410 NOT CHANGED

THEN

    EXECUTE NEXT FUNCTION.

OBTAIN CALC DEPARTMENT                   ◄-- There should be a period at

IF DB-REC-NOT-FOUND                          the end of this statement.

THEN DO.

    STORE DEPARTMENT.

    DISPLAY MSG TEXT

        'DEPARTMENT ADDED'.

END.

DISPLAY MSG TEXT

    'TRY AGAIN, OR SELECT: MOD, BACK, OR EXIT'.

– A dollar sign ($) is displayed below the first character in a statement in error.
– The dash missing from the preceding USAGE-MODE keyword causes an error message.
– The period missing from the OBTAIN command causes the subsequence IF statement to be in error.
– The error in the above IF statement causes the error for the END statement.
In this example, the error in the USAGE-MODE keyword results in diagnostic messages for two correct commands
that follow the OBTAIN command. You do not need to change these two correct commands.

3. Page the screen back and forth if necessary:
Press

[PF8] to page forward.
Press

[PF7] to page backward.
4. Note what requires correction in the process module source or in other dialog components.

It is a good idea to write down the errors that you note.

When you have looked at your errors, press [PF5] to go directly to IDD. The process module is question will be displayed
on the screen.

Correct structural errors

At compile time, errors in a process module can arise because of discrepancies between the process module and other
dialog components. These are called structural errors.

For example, you may have added the wrong subschema to the dialog. In this case, error messages are returned for
process commands that reference records that exist in the correct subschema but don't exist in the specified subschema.

To correct discrepancies caused by other dialog components, you display the ADSC screen that associates the
component with the dialog:

• For a map, display the Map Specifications screen.
• For a subschema, display the Database Specifications screen.
• For a work record, display the Records and Tables screen.
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Dialog XXXDADD doesn't contain a work record, so you don't need to check for work-record errors in the dialog.

Checking the Subschema Definition

For example, you check the subschema definition for dialog XXXDADD by displaying the Database Specifications screen:

                             Database Specifications

                         Dialog  XXXDADD   Version     1

   Subschema . . . . . . . . . . . .   EMPSS01

   Schema  . . . . . . . . . . . . .   EMPSCHM

   Version . . . . . . . . . . . . .      1

   Access Module . . . . . . . . . .   XXXDADD

   SQL Compliance  . . . . . . . . .   _ ANSI-standard SQL

   Date Default Format . . . . . . .   _ 1. ISO

   Time Default Format . . . . . . .   _ 2. USA

                                         3. EUR

                                         4. JIS

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

When checking a component specification, you need to verify that both the correct name and version number are
specified.

For example, dialog XXXDADD uses subschema EMPSS01. This subschema is defined in version 1 of schema
EMPSCHM. Some sites define different copies of schema EMPSCHM. In this case, you check the Database
Specifications screen:

Expected specification
:
SUBSCHEMA.: EMPSS01      SCHEMA: EMPSCHM    VERSION:    1

Incorrect specification
:
SUBSCHEMA.: EMPSS01      SCHEMA: EMPSCHM    VERSION:    2

To correct any specifications, type the correct information over the previous specification. When dialog components are all
specified correctly, you can proceed to correct any syntax errors in the process module.

Correct syntax errors

IDD is used to define process modules and to correct syntax errors in the process modules. To transfer from ADSC to
IDD, you press [PF5] from the Dialog Process Source screen.
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NOTE
When you transfer to IDD, your current ADSC session is saved. You can transfer back to ADSC and resume the
saved definition session when you are done with IDD.

The IDD screen will display the process module in question.

                      IDD 15.0 ONLINE      NO ERRORS      DICT=DEMO      1/4

MOD PROCESS XXXDADD-PREMAP

  PROCESS SOURCE FOLLOWS

      DSPLAY MSG TEXT

        'ENTER DEPARTMENT INFORMATION, OR SELECT: MOD, BACK, OR EXIT'.

  MSEND.

Correct the errors in the process module and press [Enter] to store the revised code.

After you correct all errors in a process module, you can return to the dialog definition in ADSC. To do this, enter end
command area at the top of the IDD screen:

-> end

                                                                [Enter]

Update dialogs that use the process module

After you correct errors in a process module, you use ADSC to update the corrected process module in the dialog. When
you do this, ADSC attempts to compile the source commands in the corrected process module. If the module compiles
without errors, ADSC adds the process module to the dialog.

Recompile the Dialog

One way to update modified process modules in a dialog is to recompile the dialog:

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

              │                         │

              │  1  1. Compile          │ log Compiler

              │     2. Display messages │

              │-------------------------│ nternational, Inc.

              │ F3=Exit                 │

              │_________________________│

    Dialog name . . . . . . .   XXXDADD

    Dialog version  . . . . .      1

    Dictionary name . . . . .   DEMO

    Dictionary node . . . . .   ________

    Screen  . . . . . . . . .   1  1. General options

                                   2. Assign maps

                                   3. Assign database

                                   4. Assign records and tables

                                   5. Assign process modules
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 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

When you press [Enter], ADSC attempts to compile corrected process modules. If there are no errors:

1. ADSC adds the compiled module to the dialog.
2. ADSC recompiles the dialog load module.
3. ADSC displays the Main Menu screen with a confirming message

When the process module is successfully corrected and updated to the dialog, you can resume definition and testing
procedures for the dialog.

Test Process Logic
To test process logic in dialog XXXDADD, you do the following:

Invoke the Department  Application

To invoke the Department application from DC/UCF, you enter the task code (XXXDEPT) for the application. For example,
when using IDMS/DC, you invoke the Department application as shown:

ENTER NEXT TASK CODE:

xxxdept

                                                                [Enter]

For more information on invoking the Department application, see Instructions For Executing the Application.

While testing dialog XXXDADD in this section, it is recommended that you write down the ID number of each sample
department record that you add to the database. This will help you later in this section, when you need to locate, modify,
and delete your sample department records.

From DEPTMENU, you can display the ADDDEP function and try out dialog XXXDADD:

 x ADD

                                                                [Enter]

Enter sample information.

NOTE
You must specify a unique ID number for each department. Try entering the last four digits of your home phone
number.

Entering Sample Information

   FUNCTION: ADDDEP

   DATE....: 10/30/99

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: 9876

              NAME .....: test department

              HEAD ID ..: 1234
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   RESPONSE:

Display Function ADDDEP

The data is redisplayed after it is added.

   FUNCTION: ADDDEP

   DATE....: 10/30/99

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: 9876

              NAME .....: TEST DEPARTMENT

              HEAD ID ..: 1234

   RESPONSE:

  DEPARTMENT ADDED

Notice the message you defined in response process XXXDADD-RESPONSE. It confirms that the redisplayed data has
been added to the database.

When you press [Enter] to add a new department, response process XXXDADD-RESPONSE is executed. Statements
in this response process test your input data and, for a new department, add the data to the sample database. The
following diagram shows how components of dialog XXXDADD are executed at runtime when you use the dialog to add a
department to the database. Dialog XXXDADD allows you to add new departments to the database. Execution remains in
the dialog until the user requests another function (for example, MOD).
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In dialog XXXDADD, you add a new department to the database by pressing [Enter]. To verify that your process logic
keeps you from adding duplicate departments, try pressing [Enter] again to add the redisplayed department information.

After you press [Enter], the screen redisplays the department values along with an error message:

TRY AGAIN, OR SELECT: MOD, BACK, OR EXIT

You defined this error message in process module XXXDADD-RESPONSE. The message is displayed whenever the
specified department record already exists in the database. In this case, the duplicate record is not added to the database.
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Test the XXXDADD Dialog

Try seeing what happens if you enter a new department record and also specify a valid response:

• Type new values over the redisplayed department information.
• Enter a valid response name (for example, MOD).

   FUNCTION: ADDDEP

   DATE....: 10/30/99

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: 5432

              NAME .....: sample department

              HEAD ID ..: 1111

   RESPONSE: mod

TRY AGAIN, OR SELECT: MOD, BACK, OR EXIT

Notice the message displayed when you added TEST DEPARTMENT above does not affect your current add operation.

After you press [Enter], dialog XXXDADD's screen is redisplayed with the following message:

DEPARTMENT ADDED

Mode of Execution

Even when you specify a valid response, control remains in dialog XXXDADD when you add a new department. This type
of execution is called STEP mode execution. In STEP mode, the screen is always redisplayed with a confirming message
after a successful add, modify, or delete operation.

Dialog XXXDADD executes in STEP mode because of the following conditional command that you coded at the beginning
of response process XXXDADD-RESPONSE:

IF AGR-CURRENT-RESPONSE NE SPACES   ◄-- If the user specifies

                                        a valid response

AND DEPT-ID-0415 NOT CHANGED        ◄-- and doesn't enter a new

                                        department ID,

THEN

    EXECUTE NEXT FUNCTION.          ◄-- control transfers to the

                                        next function.

Dialogs do not have to execute in STEP mode. As an application developer, you can make use of the following execution
strategies when developing an application:

• Dialog response processes can execute in FAST mode. In this case, you write process logic that can handle
necessary data operations and then transfer control without first redisplaying the screen. If the user inputs errors, the
current screen can be redisplayed with an error message.
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This strategy benefits experienced users, who can input data and advance directly to the next function without any
extra keystrokes.

• Application functions can be immediately executable. In this case, the runtime system executes the function as soon
as the user requests transfer to the function. Process logic is not executed before the transfer occurs.
This strategy ensures that users do not inadvertently alter the database when transferring to another function. To make
a function immediately executable, you use the ADSA Response Definition screen.
For more information on immediately executable functions, see the ADS Reference Section.

Another Test

Now, test whether your process logic allows users to transfer control to other functions. According to your application
design, for example, you can transfer to function MODDEP in either of the following ways:

You can press the control key
([PF5]) associated with MODDEP.

You can enter the associated response name
(MOD) in the map's response field and press [Enter].

When you request transfer to MODDEP:

1. The runtime system stores the name (MOD) of the specified response in system-supplied element AGR-CURRENT-
RESPONSE.

2. The runtime system executes process module XXXDADD-RESPONSE for the dialog, whether you pressed [Enter] or
[PF5] to request transfer.

If you haven't already, transfer to MODDEP:

RESPONSE: mod

                                                                [Enter]

Since you didn't enter a department record along with the response name, control transferred to the indicated function.
This processing was handled by the following conditional command at the beginning of process module XXXDADD-
RESPONSE:

IF AGR-CURRENT-RESPONSE NE SPACES   ◄-- You entered a valid response

AND DEPT-ID-0415 NOT CHANGED        ◄-- and didn't enter a new department;

THEN

    EXECUTE NEXT FUNCTION.          ◄-- therefore, control transferred.

How Components are Executed

The following diagram shows how components for dialog XXXDADD are executed at runtime when you request transfer to
another application function. Dialog XXXDADD has a response process associated with [Enter]. No response process is
associated with [PF5], the control key defined for the MOD response.
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It is unnecessary to test function MODDEP at this time since you have not yet defined any process logic for the associated
dialog. You can exit from the Department application by specifying the EXIT response in the RESPONSE field:

 RESPONSE:  exit

                                                                [Enter]

Summary 5
In this section, you enhanced dialog XXXDADD so that it performs all operations necessary for final production use. You
added processing logic to the dialog by performing the following steps:

1. You defined two process modules by using the IDD menu facility:
– Process module XXXDADD-PREMAP displays the dialog's map with a message for the user.
– Process module XXXDADD-RESPONSE evaluates end-user input and stores department information in the

database.
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2. You added the process modules to dialog XXXDADD by using ADSC:
– As a premap process, process module XXXDADD-PREMAP will be executed whenever dialog XXXDADD begins

execution.
– As a response process associated with [Enter],R process module XXXDADD-RESPONSE will be executed

whenever the user presses [Enter] input data on the map for dialog XXXDADD.
3. You executed the Department application to see how the process modules affect execution of dialog XXXDADD:
You added new departments

, one at a time, by entering department information on the dialog's map.
You transferred to function MODDEP

when you were finished using ADDDEP to add new departments.

Both developers and users can execute a dialog to test its process logic. Based on tests, developers and users often
suggest modifications to process logic.

For example, after testing a fully developed dialog, users might find it confusing that the current screen is redisplayed if it
contains input errors when the user enters BACK or EXIT. As an application developer, you might modify the application
so that BACK and EXIT exit the user unconditionally from a dialog. To do this, you would use ADSA to modify BACK and
EXIT, making the associated functions immediately executable.

As another example, users testing dialog XXXDADD might request that, after a new department is successfully added,
the screen be redisplayed without the department's information. This modification would make it more obvious that the
redisplayed screen can be used to add another department.

In the next section, you will modify process module XXXDADD-RESPONSE so that it redisplays an initialized screen after
a new department is added to the database.

Modifying Process Logic in a Dialog
In the previous section, you defined a premap and a response process for dialog XXXDADD. You then executed the
Department application to see how these processes affect dialog XXXDADD at runtime.

Based on runtime tests, it may be necessary to modify a dialog's premap or response process. This section provides
instructions for modifying process module XXXDADD-RESPONSE, which you defined in the previous section. This
section includes:

• An overview of modifying process logic
• Steps for modifying process modules
• Steps for updating modified process modules in dialogs
• A summary of what you've accomplished in this section

You can modify a dialog's premap or response process at any time in an application's life cycle. For example, assume
that users who test out dialog XXXDADD ask you to change processing so that successfully added department data is not
redisplayed to the user. To accomplish this change, you need to modify process module XXXDADD-RESPONSE, which
evaluates, stores, and redisplays department data input by users.

Initializing the Map

To initialize map XXXMAP after new department data is added to the database, you will add an INITIALIZE command to
process XXXDADD-RESPONSE. The modified process module is shown below.

READY USAGE-MODE UPDATE.

IF AGR-CURRENT-RESPONSE NE SPACES

AND FIELD DEPT-ID-0410 NOT CHANGED

THEN

    EXECUTE NEXT FUNCTION.
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OBTAIN CALC DEPARTMENT.

IF DB-REC-NOT-FOUND

THEN DO.

    STORE DEPARTMENT.

    INITIALIZE (DEPARTMENT).  ◄--- This command initializes the

    DISPLAY MSG TEXT               DEPARTMENT record buffer after the values

        'DEPARTMENT ADDED'.        in the buffer are stored in the database.

END.

DISPLAY MSG TEXT

    'TRY AGAIN, OR SELECT: MOD, BACK, OR EXIT'.

When you modify process module XXXDADD-RESPONSE in this section, you will:

1. Modify source commands for the process module by using the IDD menu facility. You used the IDD menu facility in
"Adding Process Logic to a Dialog", to define process module XXXDADD-RESPONSE.

2. Update the modified process module in dialogs that use the process by using the ADS catalog compiler (ADSC).
In this section, you will use ADSC to update modified process module XXXDADD-RESPONSE in dialog XXXDADD.

Steps for modifying a process module and updating the modified process module in a dialog are presented below.

Modifying Process Modules Using IDD
You can use IDD menu facility screens to modify a process module. In this section, you modify process module
XXXDADD-RESPONSE by performing the following steps:

Step 1 Retrieve the Process Module Definition

To retrieve a process module, you must first invoke the IDD menu facility. For example, when using IDMS/DC, you can
invoke the IDD menu facility using task code IDDMT as follows:

ENTER NEXT TASK CODE:

iddmt 

 

[Enter]

NOTE

• After you invoke the IDD menu facility, you may need to provide signon information.
• For more information about invoking and signing on to the IDD menu facility, see Step 1: Invoke the IDD

Menu Facility in Defining Process Modules Using IDD.

You display a process module definition on the Process Entity screen. You can transfer to this screen and request
display of an existing process module simultaneously. To do this, enter the identifier for the screen (PROC) in the
command area of an IDD menu facility screen, followed by the name of the process module.

Displaying a Process Module Definition

You can display process module XXXDADD-RESPONSE from the Master Selection screen by specifying PROC and the
process module name in the command area as follows:

                      CA                  CAGJF0

      IDD REL 15.0              *** MASTER SELECTION ***                   TOP
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 -> proc xxxdadd-response

 

 

             DICTIONARY NAME...: DEMO         NODE NAME..:

 

             USER NAME.........:

             PASSWORD..........:

 

             USAGE MODE........: X UPDATE    _ RETRIEVAL

 

             PFKEY SIMULATION..: X OFF       _ ON

The process module definition is displayed.

Process Entity Screen

      IDD REL 15.0                *** PROCESS ENTITY ***                   PROC

 ->

                                  DICT=DEMO

 

 X DISPLAY      PROCESS NAME....: XXXDADD-RESPONSE

 _ MODIFY

 _ ADD          VERSION NUMBER..: 1       _ HIGHEST    _ NEXT HIGHEST

 _ DELETE                                 _ LOWEST     _ NEXT LOWEST

 

                DESCRIPTION.....:

After you press [Enter], IDD displays basic information about the specified process module on the Process Entity screen,
with a message such as:

PROCESS 'XXXDADD-RESPONSE' VERSION 1 DISPLAYED

If necessary, you can modify specifications on the Process Entity screen. Press [Enter] to save the changes.

Step 2 Modify Source Statements

You defined process module XXXDADD-RESPONSE in Step 3 Define Process Module XXXDADD-RESPONSE of
Defining Process Modules Using IDD. In this step, you modify source commands in the process module so that the dialog
screen is initialized for redisplay after the user inputs a new department record.

To modify source commands for a process module, use the Process Source screen. You can display the Process Source
screen for process module XXXDADD-RESPONSE as shown in the following example.

Displaying the Process Source Screen

Type the screen identifier (SRCE) in the command area.

-> srce

[Enter]

The Process Source screen is displayed.

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 ->                                             PAGE 1 LINE 1             1/17
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                  PROCESS 'XXXDADD-RESPONSE' VERSION 1

 

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

READY USAGE-MODE UPDATE.

IF AGR-CURRENT-RESPONSE NE SPACES

AND FIELD DEPT-ID-0410 NOT CHANGED

THEN

    EXECUTE NEXT FUNCTION.

 

OBTAIN CALC DEPARTMENT.

IF DB-REC-NOT-FOUND

THEN DO.

 

    STORE DEPARTMENT.

    DISPLAY MSG TEXT

        'DEPARTMENT ADDED'.

END.

 

DISPLAY MSG TEXT

    'TRY AGAIN, OR SELECT: MOD, BACK, OR EXIT'.

Modifying the Process Module

To modify process module XXXDADD-RESPONSE, you must insert an INITIALIZE RECORDS command in the source
commands for the process module:

1. Place the cursor on the line after which new statements are to be added.
2. Press the control key that inserts new lines on IDD screens (a different control key may be defined at your site).

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 ->                                             PAGE 1 LINE 1             1/17

                  PROCESS 'XXXDADD-RESPONSE' VERSION 1

 

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

READY USAGE-MODE UPDATE.

IF AGR-CURRENT-RESPONSE NE SPACES

AND FIELD DEPT-ID-0410 NOT CHANGED

THEN

    EXECUTE NEXT FUNCTION.

 

OBTAIN CALC DEPARTMENT.

IF DB-REC-NOT-FOUND

THEN DO.

 

    STORE DEPARTMENT.

    DISPLAY MSG TEXT

        'DEPARTMENT ADDED'.

END.

 

DISPLAY MSG TEXT

    'TRY AGAIN, OR SELECT: MOD, BACK, OR EXIT'.

Add the INITIALIZE statement and press the control key defined at your site that applies changed or inserted lines to IDD
screens.
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      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 ->                                             INSERTING NEW DATA LINES

                  PROCESS 'XXXDADD-RESPONSE' VERSION 1

 

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

    STORE DEPARTMENT.

    initialize (department).

The updated process statements are displayed.

Press [Enter] to store the updated process module in the data dictionary:

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 ->                                             PAGE 1 LINE 1             1/18

                  PROCESS 'XXXDADD-RESPONSE' VERSION 1

 

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

READY USAGE-MODE UPDATE.

IF AGR-CURRENT-RESPONSE NE SPACES

AND FIELD DEPT-ID-0410 NOT CHANGED

THEN

    EXECUTE NEXT FUNCTION.

 

OBTAIN CALC DEPARTMENT.

IF DB-REC-NOT-FOUND

THEN DO.

 

    STORE DEPARTMENT.

    INITIALIZE (DEPARTMENT).

    DISPLAY MSG TEXT

        'DEPARTMENT ADDED'.

END.

 

DISPLAY MSG TEXT

    'TRY AGAIN, OR SELECT: MOD, BACK, OR EXIT'.

When you press [Enter], IDD updates the process module in the data dictionary. Then, the Process Source screen
displays a message such as:

PROCESS 'XXXDADD-RESPONSE' VERSION 1 MODIFIED

NOTE

For more information about inserting lines in a process module, see Using Common Facilities.

Exit from IDD

After you successfully modify process module XXXDADD-RESPONSE, you can exit from IDD. In this sample session, you
transfer directly from IDD to ADSC to update dialog XXXDADD. To do this, use the SWITCH command, followed by the
task code for ADSC.

You enter the SWITCH command in the command area of any IDD menu facility screen:

-> switch adsct
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[Enter]

After you exit from IDD, you can use ADSC to update the modified process module in any dialog that uses it.

Updating Modified Process Modules In Dialogs Using ADSC
In the above step, you used the IDD menu facility to modify process module XXXDADD-RESPONSE. Now, you will
recompile dialog XXXDADD, which uses this process module. When you recompile the dialog, ADSC compiles the
modified source statements for the process module.

You will perform the following steps:

1. Retrieve and check out the dialog to be updated.
2. Recompile the dialog.

After you recompile the dialog and exit from ADSC, you can execute the application to test the modified dialog.

Step 1 Retrieve and Check Out the Dialog

In order to retrieve a dialog definition, you must be using ADSC.

If you did not transfer directly to ADSC earlier in this section when you exited from IDD, you need to invoke ADSC by
using the task code (for example, ADSCT) for ADSC.

ADSC begins by displaying the Main Menu screen. You use the Main Menu screen to retrieve a dialog definition for
update.

Retrieving the Dialog

For example, you can retrieve dialog XXXDADD:

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

                         CA ADS Online Dialog Compiler

                     CA, Inc.

    Dialog name . . . . . . .   xxxdadd

    Dialog version  . . . . .   1

    Dictionary name . . . . .   demo

    Dictionary node . . . . .   ________

    Screen  . . . . . . . . .   1  1. General options

                                   2. Assign maps

                                   3. Assign database

                                   4. Assign records and tables

                                   5. Assign process modules

            Copyright (C) 2003 CA, Inc.

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

Checking Out an Application
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To check the application out for modification, position the cursor on the Modify item on the action bar and press [Enter].
You can position the cursor on Modify by:

• Pressing [PF10] to move to the action bar and then tabbing to Modify and pressing [Enter]
• Tabbing to Modify and pressing [Enter]
• Typing modify on the command line and pressing [Enter]

    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

      │                       │

      │  1  1. Checkout       │ Online Dialog Compiler

      │     2. Release        │

      │     3. List Checkouts │ssociates International, Inc.

      │-----------------------│

      │ F3=Exit               │

      │_______________________│

    Dialog name . . . . . . .   XXXDADD

    Dialog version  . . . . .      1

    Dictionary name . . . . .   DEMO

    Dictionary node . . . . .   ________

    Screen  . . . . . . . . .   1  1. General options

                                   2. Assign maps

                                   3. Assign database

                                   4. Assign records and tables

                                   5. Assign process modules

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

Press [Enter] to check the dialog out.

NOTE
If the dialog has been checked out to another developer and has not been either compiled or released by that
developer, you will not be able to check it out. The other developer must release the dialog.

After you press [Enter] to retrieve the dialog, ADSC displays basic information on dialog XXXDADD on the Main Menu
screen along with the following message:

NO ERRORS DETECTED

After you successfully check out XXXDADD, you can update the modified process module in the dialog.

Step 2 Recompile the Dialog

Earlier in this section, you modified source statements for process module XXXDADD-RESPONSE. In order to include
the modified process module in dialog XXXDADD, you must recompile the dialog. When you recompile the dialog, the
modified source module is compiled. If the compilation is successful, the compiled process module is included in the
dialog load module.

To recompile dialog XXXDADD, select the Compile activity from the action bar on the Main Menu of the dialog compiler.
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    Add  Modify  Compile  Delete  Display  Switch

 ._____________________________________________________________________________.

              │                         │

              │  1  1. Compile          │ log Compiler

              │     2. Display messages │

              │-------------------------│ nternational, Inc.

              │ F3=Exit                 │

              │_________________________│

    Dialog name . . . . . . .   XXXDADD

    Dialog version  . . . . .      1

    Dictionary name . . . . .   DEMO

    Dictionary node . . . . .   ________

    Screen  . . . . . . . . .   1  1. General options

                                   2. Assign maps

                                   3. Assign database

                                   4. Assign records and tables

                                   5. Assign process modules

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

After you press [Enter], ADSC displays either:

• A confirming message when process modules contain no errors and the dialog load module has been successfully
recompiled.

• An error message when errors in a process module prevent ADSC from successfully recompiling the dialog.
In this case, you correct errors in the process module as described in .

After you successfully recompile the dialog, you can exit from ADSC by pressing [PF3].

Execute the Application

You can now execute the Department application to see how adding an INITIALIZE RECORDS command to process
module XXXDADD-RESPONSE affects dialog XXXDADD at runtime.

You can invoke the Department application from DC/UCF by entering the task code (for example, XXXDEPT) for the
application. For example, when using IDMS/DC, you invoke the Department application as shown:

ENTER NEXT TASK CODE:

xxxdept

                                                                [Enter]

According to your application design, ADDDEP is the only function that executes dialog XXXDADD.

The ADDDEP function allows you to add new department information. When you used the ADDDEP function to add
sample departments in , your sample data was redisplayed to you after you added the data to the application database by
pressing [Enter].

Entering Sample Information
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Display ADDDEP and then try adding a sample department now that you have modified process module XXXDADD-
RESPONSE.

NOTE
Enter different department data than shown here.

   FUNCTION: ADDDEP

   DATE....: 10/30/99

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: 1098

              NAME .....: sample department

              HEAD ID ..: 1098

   RESPONSE:

Screen is Redisplayed

An initialized screen is displayed after you add new department data.

   FUNCTION: ADDDEP

   DATE....: 10/30/99

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......:

              NAME .....:

              HEAD ID ..:

   RESPONSE:

  DEPARTMENT ADDED

When you are finished testing the ADDDEP function, you can exit from the Department application by entering the EXIT
response in the screen's RESPONSE field.

Summary 6
In this and previous sections, you developed dialog XXXDADD to add new departments to the database for the
Department application by performing the following steps:

1. You defined dialog XXXDADD as a skeleton dialog for the prototype Department application in Section10, "Defining
Dialogs Using ADSC" by adding map XXXMAP to the dialog.

2. You enhanced the dialog to full production capability in Section13, "Adding Process Logic to a Dialog", by adding
a subschema, premap process, and response process to the dialog.
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3. You completed the dialog in this section by modifying the dialog's response process based on end-user testing of the
dialog.

Now that you have completed dialog XXXDADD, you can proceed to enhance dialog XXXDUPD by defining a work record
and modules of process code for the dialog.

Defining Work Records Using IDD
In previous sections, you used the IDD menu facility to define and modify process modules for use in dialog XXXDADD.
You also can use IDD to define work records for use by dialogs.

Instructions for defining work records are provided in this section. The sample work record defined in this section
will be used by process modules that you will define for dialog XXXDUPD in Section16, "Completing the Department
Application". This section includes:

• An overview of defining work records for ADS applications
• Instructions for defining work records
• A summary of what you've accomplished in this section

NOTE
At some sites, all records and elements are defined by database administrators (DBAs). Even if this is the case
at your site, go ahead and read this section to find out more about records in the ADS environment.

Each item of data used and stored by your application must be defined as an element in the data dictionary. Most
elements describe database values. For example, DEPT-ID-0410, DEPT-NAME-0410, and DEPT-HEAD-ID-0410 are
elements that store information on a department in the database.

Elements are grouped together in records. For example, elements DEPT-ID-0410, DEPT-NAME-0410, and DEPT-HEAD-
ID-0410 are grouped together in the DEPARTMENT record because they all store information on a department. The
DEPARTMENT record is called a database record because it describes information in the database. Database records
are defined by using the schema compiler. (Alternatively, in an SQL environment, tables are defined by using SQL.) DBAs
usually are responsible for defining and maintaining database records.

You also can define work records for an application. Work records describe temporary storage for a dialog. Elements in a
work record describe data that is not stored in the application database. You define work records by using the IDD menu
facility.

NOTE
Work records are sometimes referred to as IDD records to differentiate them from schema-defined database
records.

Database and work records must be associated with each dialog that uses them.

Associating Database Records with a Dialog

You associate database records with a dialog when you add a subschema containing the records to the dialog.

For example, subschema EMPSS01 contains the DEPARTMENT record. When you added subschema EMPSS01 to
dialog XXXDADD in , you made the DEPARTMENT record available to that dialog.

Associating Work Records with a Dialog

You associate work records with a dialog either by naming the record when you define the dialog's map or when you
define the dialog itself, depending on how the work record is to be used:

If the work record is to be displayed on the dialog's map
(and optionally used in the dialog's process logic), you add the record with the map.
Work records named on a map are automatically available to dialogs that use the map.
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If the work record is to be used only by process module commands
(and not displayed on the dialog's map), you add the work record directly to the dialog.

Note that both database and work records that define data to be displayed on a map must be directly associated with the
map. Because of this, records on a map are often referred to collectively as map records.

NOTE
Work records associated with a map are automatically available to dialogs that use the map. For database
records associated with a map, you still must give the dialog a subschema to make the records available to
the dialog. This is because information on the database itself is defined in the subschema, and is required by
dialogs that access database records.

In this section, you will define a work record for dialog XXXDUPD. Data for the record will be used internally by process
modules but will not be displayed to the end user. Therefore, you will associate this record directly with dialog XXXDUPD
(rather than with map XXXMAP) when you add process logic to the dialog in Section16, "Completing the Department
Application".

Instructions For Defining Work Records
Work records typically are small and contain only elements that are needed by a particular dialog or process module, to
reduce the amount of storage that is reserved for a given dialog during execution. For example, in this section you define
a one-element work record for dialog XXXDUPD.

You use the IDD menu facility to define:

Element XXX-WK-FIRST-TIME
-- An element for use in response process XXXDUPD-ENTER.
Element XXX-WK-FIRST-TIME stores either Y (yes) or N (no) to indicate whether response process XXXDUPD-
ENTER is processing a department record for the first time, or not. Different commands in process module
XXXDUPD-ENTER are performed, based on the value in element XXX-WK-FIRST-TIME.

Record XXX-WK-RECORD
-- A work record for dialog XXXDUPD. Record XXX-WK-RECORD contains element XXX-WK-FIRST-TIME.

More elements can be added to a work record at any time. For example, if a response process for dialog XXXDUPD is
modified to require a counter, you can add an element (for example, XXX-WK-COUNTER) to record XXX-WK-RECORD
to store the counter value.

To define a work record in this section, you perform the following steps:

Step 1 Define an Element

Each element that you add to the data dictionary describes a unit of data that can be used in an application.

To define an element, you must invoke and log in to the IDD menu facility. For example, when using IDMS-DC, you invoke
the IDD menu facility as shown:

 ENTER NEXT TASK CODE:

 iddmt

                                                                 [Enter]

 

For more information about invoking and signing on to the IDD menu facility, see .

You use the Element Entity screen to define elements in the data dictionary. You display the Element Entity screen as
shown:

 -> elem

                                                                 [Enter]
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Element Entity Screen

       IDD REL 15.0                *** ELEMENT ENTITY ***                   ELEM

  ->

                                   DICT=DEMO

  

  X DISPLAY      ELEMENT NAME....:

  _ MODIFY

  _ ADD          VERSION NUMBER..: 1       _ HIGHEST    _ NEXT HIGHEST

  _ DELETE                                 _ LOWEST     _ NEXT LOWEST

  

  DESCRIPTION:

  

  PICTURE....:                                      NO SYNC: X   SYNC: _

  

  USAGE......: X DISPLAY                   _ CONDITION NAME (LEVEL 88)

               _ COMP/COMP-4 (BINARY)      _ COMP-3 (PACKED DECIMAL)

               _ COMP-1 (SHORT FLOATING)   _ COMP-2 (LONG FLOATING)

               _ BIT                       _ POINTER

  

  _ ELMX  =  ELEMENT EXTENSION <PF9>          _ SUBE  =  SUBORD ELEMENTS   <PF11>

  _ REGN  =  USER REGISTRATION <PF2>          _ PUBL  =  PUBLIC ACCESS     <PF3>

  _ CLAT  =  CLASS/ATTRIBUTES  <PF4>          _ RKEY  =  RELATIONAL KEYS   <PF5>

  _ COMM  =  COMMENTS          <PF6>          _ COML  =  COMMENT KEY LIST  <PF7>

  _ HIST  =  HISTORY           <PF8>          _ COPY  =  SAME AS/COPY FROM

  _ XREF  =  CROSS REFERENCE   <PF10>         _ HELP  =  HELP              <PF1>

 

Screen Prompts

When you use the Element Entity screen to define an element, you typically enter specifications for the following Element
Entity screen prompts:

ELEMENT NAME
-- You must supply an element name. The name that you specify must be unique.

DISPLAY
-- You deselect the DISPLAY action when you intend to add a new element.
Type a blank over the X displayed to the left of the action.

ADD
-- You must select the ADD action to specify that you are defining a new element.

DESCRIPTION
-- You optionally specify a brief description of the element.

PICTURE
-- You must specify the storage layout (that is, picture) for the element after the PICTURE prompt. A picture
specifies:

• The type of data that can be stored for the element:
– For alphanumeric data, enter an X.
– For alphabetic data, enter an A.
– For numeric data, enter a 9.

• The number of characters that can be stored for the element.
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By default, an element can store single-character values.
You optionally enable an element to store larger values by specifying, in parentheses, the maximum number
of characters to be stored by the element. For example, a picture of X(6) enables an element to store values
that contain up to six alphanumeric characters.
For example, the element that you define in this section is used to store the single-character value Y or N

USAGE
-- You optionally specify the storage format for data after the USAGE prompt.
For element XXX-WK-FIRST-TIME, you retain the default usage, DISPLAY, because DISPLAY usage is
appropriate for the flag values (Y and N) stored for the element.
For more information about DISPLAY and other USAGE specifications, see the IDMS IDD Quick Reference
Section.

Defining an Element

To define XXX-WK-FIRST-TIME as an element that stores single-character alphanumeric values, you use the Element
Entity screen to:

• Type the name of the element. You can use your initials instead of XXX
• Deselect the DISPLAY action and select the ADD action.
• Type an optional description for the element.
• Specify a picture of X, to enable the element to store single-character alphanumeric flag values.

       IDD REL 15.0                *** ELEMENT ENTITY ***                   ELEM

  ->

                                   DICT=DEMO

  

     DISPLAY      ELEMENT NAME....: xxx-wk-first-time

  _ MODIFY

  x ADD          VERSION NUMBER..: 1       _ HIGHEST    _ NEXT HIGHEST

  _ DELETE                                 _ LOWEST     _ NEXT LOWEST

  

  DESCRIPTION: passes flag value for dialog xxxdupd

  

  PICTURE....: x                                       NO SYNC: X   SYNC: _

  

  USAGE......: X DISPLAY                   _ CONDITION NAME (LEVEL 88)

               _ COMP/COMP-4 (BINARY)      _ COMP-3 (PACKED DECIMAL)

               _ COMP-1 (SHORT FLOATING)   _ COMP-2 (LONG FLOATING)

               _ BIT                       _ POINTER

  

  _ ELMX  =  ELEMENT EXTENSION <PF9>          _ SUBE  =  SUBORD ELEMENTS   <PF11>

  _ REGN  =  USER REGISTRATION <PF2>          _ PUBL  =  PUBLIC ACCESS     <PF3>

  _ CLAT  =  CLASS/ATTRIBUTES  <PF4>          _ RKEY  =  RELATIONAL KEYS   <PF5>

  _ COMM  =  COMMENTS          <PF6>          _ COML  =  COMMENT KEY LIST  <PF7>

  _ HIST  =  HISTORY           <PF8>          _ COPY  =  SAME AS/COPY FROM

  _ XREF  =  CROSS REFERENCE   <PF10>         _ HELP  =  HELP              <PF1>

 

After you press [Enter], the Element Entity screen displays a message to indicate whether the element definition has been
added to the data dictionary:

If you successfully defined a new element
, IDD displays a message like:
ELEMENT 'XXX-WK-FIRST-TIME' VERSION 1 ADDED
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If the element cannot be added to the data dictionary
, IDD displays a different message.
Read the message to determine the problem. You can type over any errors and press [Enter] again.

After you successfully add element XXX-WK-FIRST-TIME to the data dictionary, you define work record XXX-WK-
RECORD.

Step 2 Define a Work Record

You define a record to describe a collection of one or more existing elements. To define a work record to the data
dictionary, you perform the following steps using the IDD menu facility:

1. You specify basic information for the record by using the Record Entity screen.
2. You add one or more existing elements to the record by using the Record Element screen. In this section, you use

this screen to add element XXX-WK-FIRST-TIME to record XXX-WK-RECORD.

The way that you specify basic information for a work record and add elements to the record are shown below.

Step 3 Specifying Basic Information

You use the Record Entity screen to define a work record. You display the Record Entity screen as shown:

 -> recd

                                                                 [Enter]

 

Record Entity Screen

The Record Entity screen is displayed.

       IDD REL 15.0                *** RECORD ENTITY ***                    RECD

  ->

                                   DICT=DEMO

  

  X DISPLAY      RECORD NAME.....:

  _ MODIFY

  _ ADD          VERSION NUMBER..: 1       _ HIGHEST    _ NEXT HIGHEST

  _ DELETE                                 _ LOWEST     _ NEXT LOWEST

  

                 DESCRIPTION.....:

  

                 RECORD LENGTH...:

  

  

  

  

  

  _ RELM  =  RECORD ELEMENTS   <PF9>          _ COBL  =  COBOL ELEMENTS    <PF11>

  _ RELL  =  REC ELEMENT LIST  <PF10>         _ RECX  =  RECORD EXTENSION

  _ REGN  =  USER REGISTRATION <PF2>          _ PUBL  =  PUBLIC ACCESS     <PF3>

  _ CLAT  =  CLASS/ATTRIBUTES  <PF4>          _ RKEY  =  RELATIONAL KEYS   <PF5>

  _ COMM  =  COMMENTS          <PF6>          _ COML  =  COMMENT KEY LIST  <PF7>

  _ HIST  =  HISTORY           <PF8>          _ COPY  =  COPY FROM/SAME AS

  _ XREF  =  CROSS REFERENCE                  _ HELP  =  HELP              <PF1>

 

Screen Prompts
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When adding a new work record, you usually specify information for the following Record Entity screen prompts:

RECORD NAME
-- You must supply a record name. The name that you specify must be unique.

DISPLAY
-- You deselect the DISPLAY action when you intend to add a new record.

ADD
-- You select the ADD action to specify that you are defining a new record.

DESCRIPTION
-- You optionally provide a brief description of the record.

To specify basic information for record XXX-WK-RECORD. You use the Record Entity screen and enter the indicated
specifications:

• Type the name of the record. You can use your initials instead of XXX
• Deselect the DISPLAY action and select the ADD action.
• Type an optional description for the record

       IDD REL 15.0                *** RECORD ENTITY ***                    RECD

  ->

                                   DICT=DEMO

  

     DISPLAY      RECORD NAME.....: xxx-wk-record

  

  _ MODIFY

  x ADD          VERSION NUMBER..: 1       _ HIGHEST    _ NEXT HIGHEST

  _ DELETE                                 _ LOWEST     _ NEXT LOWEST

  

                 DESCRIPTION.....: work record for dialog xxxdupd

  

                 RECORD LENGTH...:

  

  

  

  

  

  _ RELM  =  RECORD ELEMENTS   <PF9>          _ COBL  =  COBOL ELEMENTS    <PF11>

  _ RELL  =  REC ELEMENT LIST  <PF10>         _ RECX  =  RECORD EXTENSION

  _ REGN  =  USER REGISTRATION <PF2>          _ PUBL  =  PUBLIC ACCESS     <PF3>

  _ CLAT  =  CLASS/ATTRIBUTES  <PF4>          _ RKEY  =  RELATIONAL KEYS   <PF5>

  _ COMM  =  COMMENTS          <PF6>          _ COML  =  COMMENT KEY LIST  <PF7>

  _ HIST  =  HISTORY           <PF8>          _ COPY  =  COPY FROM/SAME AS

  _ XREF  =  CROSS REFERENCE                  _ HELP  =  HELP              <PF1>

 

After you press [Enter], the Record Entity screen displays a message to inform you whether the record definition has been
stored in the data dictionary:

If you successfully defined a new record
, IDD displays a message like:
RECORD 'XXX-WK-RECORD' VERSION 1 ADDED

If the record cannot be added to the data dictionary
, IDD displays a different message.
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In this case, read the message to determine the problem. You can change specifications on the Record Entity
screen and press [Enter] again.

After you successfully specify basic information for a record, you can add elements to the record by using the Record
Element screen.

Adding Elements

You defined element XXX-WK-FIRST-TIME in the data dictionary in "Step 1: Define an Element" earlier in this section. In
this step, you add element XXX-WK-FIRST-TIME to record XXX-WK-RECORD. Elements that are used in records are
referred to as record elements.

You use the IDD Record Element screen to add elements to work records:

 -> relm

                                                                 [Enter]

 

RELM identifies the Record Element screen.

The Record Element screen is displayed.

       IDD REL 15.0                *** RECORD ELEMENT ***                   RELM

  ->                                             NO DATA LINES CURRENTLY EXIST

                         RECORD 'XXX-WK-RECORD' VERSION 1

  

  _ REMOVE       RECORD ELEMENT NAME.....:

  _ REPLACE      VERSION NUMBER..........:        _ HIGHEST   _ LOWEST

                 LINE NUMBER.............:          LEVEL NUMBER..:

  

    REDEFINES...........:

    OCCURS..............:        TO          TIMES

    DEPENDING ON........:

  

    PICTURE.............:                                  _ NO SYNC   _ SYNC

    USAGE...............: _ DISPLAY   _ CONDITION NAME   _ BIT      _ POINTER

                          _ COMP      _ COMP-1           _ COMP-2   _ COMP-3

  VALUE(S):

                                       THRU

                                       THRU

                                       THRU

  _ EXCLUDE VALUES

  

    ELEMENT SYNONYM NAME.................:

    FOR RECORD SYNONYM...................:

        VERSION NUMBER...................:        _ HIGHEST   _ LOWEST

 

Screen Prompts

When you add an element to a record, you typically specify the following information:

Element name
-- You must name an existing element after the RECORD ELEMENT NAME prompt.
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More specifications
-- You optionally can redefine how the element is used in the current record by using prompts on the Record
Element screen. For example, you could override the PICTURE or USAGE specifications you gave to element
XXX-WK-FIRST-TIME in "Step 1: Define an Element" earlier in this section.
You most often override specifications for an element when the element is used in different ways by several work
records. Specifications that are made on the Record Element screen do not alter the actual element definition in
the data dictionary. For more information about Record Element screen specifications, see the IDMS IDD Quick
Reference Section.
You do not change any values when you add element XXX-WK-FIRST-TIME to record XXX-WK-RECORD in this
section.

You use the Record Element screen to type in the name of the element that you defined earlier in this section.

       IDD REL 15.0                *** RECORD ELEMENT ***                   RELM

  ->                                             NO DATA LINES CURRENTLY EXIST

                         RECORD 'XXX-WK-RECORD' VERSION 1

  

  _ REMOVE       RECORD ELEMENT NAME.....: xxx-wk-first-time

  

  _ REPLACE      VERSION NUMBER..........:        _ HIGHEST   _ LOWEST

                 LINE NUMBER.............:          LEVEL NUMBER..:

  

    REDEFINES...........:

    OCCURS..............:        TO          TIMES

    DEPENDING ON........:

  

    PICTURE.............:                                  _ NO SYNC   _ SYNC

    USAGE...............: _ DISPLAY   _ CONDITION NAME   _ BIT      _ POINTER

                          _ COMP      _ COMP-1           _ COMP-2   _ COMP-3

  VALUE(S):

                                       THRU

                                       THRU

                                       THRU

  _ EXCLUDE VALUES

  

    ELEMENT SYNONYM NAME.................:

    FOR RECORD SYNONYM...................:

 

After you press [Enter], the Record Element screen displays a message to indicate whether the element has been added
to the work record in the data dictionary:

If the element is successfully added to the record
, IDD displays a message like:
RECORD 'XXX-WK-RECORD' VERSION 1 MODIFIED

If the element cannot be added to the record
, IDD displays a different message than the one shown above.
In this case, read the message to determine the problem. You can type over any errors and press [Enter] again.

After you finish defining work elements and records, you can exit from IDD. In this sample session, exiting from IDD is
optional because you use the IDD menu facility again in the next section.

If you want to exit from IDD, enter the SWITCH SUSPEND command in the command area of any IDD menu facility
screen:
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 -> switch suspend

                                                                 [Enter]

 

Summary of Defining Work Records
You can define a work record to establish temporary storage for a dialog. Elements in the work record describe the data to
be stored.

In this section, you used the IDD menu facility to create a work record for use in dialog XXXDUPD by performing the
following steps:

1. You defined element XXX-WK-FIRST-TIME to store a single-character, alphanumeric status value. When used in
dialog XXXDUPD, this element contains either Y (yes) or N (no). This value establishes whether response process
XXXDUPD-ENTER is processing a department for the first time or not.

2. You defined record XXX-WK-RECORD to contain element XXX-WK-FIRST-TIME.

To see how you use work records and elements in dialogs, proceed to the next section, section 10, where you enhance
dialog XXXDUPD by adding process modules and data definitions to the dialog.

Completing the Department Application
When you created the prototype of the Department application, you defined skeleton dialogs XXXDADD and XXXDUPD
to be displayed by dialog functions in the application. In previous sections, you completed dialog XXXDADD by adding
modules of process commands for the dialog.

In this section, you will complete the sample Department application by adding process logic to dialog XXXDUPD.
The process modules that you define for the dialog will allow the end user to modify and delete existing department
information.

This section includes:

• An overview of process modules and dialog execution
• Steps for defining process modules
• Steps for associating process modules with dialogs
• Steps for executing the application
• A summary of what you've accomplished in this section

The final structure of the sample Department application is shown below. Dialog XXXDUPD is the only component in the
application that requires further development. In this section, you will enhance dialog XXXDUPD by writing three process
modules for the dialog. When you complete dialog XXXDUPD, you will have finished defining the sample Department
application. Dialog XXXDUPD, which is executed by functions MODDEP and DELDEP, is the only component in the
sample application that requires further development.
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As the diagram indicates, dialog XXXDUPD is executed by both functions MODDEP and DELDEP. Therefore, process
modules that you write for dialog XXXDUPD must be able to both modify and delete department information in the
database.
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To handle all processing requirements for dialog XXXDUPD, you will define the following premap and response processes
for the dialog:

Process module Type Function performed
XXXDUPD-PREMAP Premap Displays the dialog's map with a message

prompting the end user for the department
to be modified or deleted.

XXXDUPD-ENTER Response (associated with the [Enter] key) Handles most modification and deletion
operations.

XXXDUPD-PA2 Response (associated with the [PA2] key) Allows the end user to cancel the current
modification or deletion operation before
the database is updated.

When you add these process modules to dialog XXXDUPD, you also must enable the process modules to access
temporary storage and database information. To do this, you will associate with the dialog any records that define
temporary storage and database records. You will add:

1. Work record XXX-WK-RECORD -- Includes element XXX-WK-FIRST-TIME, which stores a status value (Y or N)
used by response processes in dialog XXXDUPD.
You defined work record XXX-WK-RECORD in num=14.Defining Work Records Using IDD.

2. Subschema EMPSS01 -- Includes the DEPARTMENT record, which is the database record for department
information.
At run time, the dialog can access any database record in the dialog's subschema. Database administrators (DBAs)
typically define subschemas for use by dialogs.

The following diagram shows dialog XXXDUPD with all of its components. To enable dialog XXXDUPD to perform all
necessary processing, you will add a premap process, two response processes, a work record, and a subschema to the
dialog.
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Cancelling a Modification

To protect data in the database, your process modules should make it easy for end users to cancel a modification or
deletion operation. As an application developer, you will do this by defining a two-stage procedure for modifying or
deleting department records:

1. First, the end user specifies a department to modify or delete. When the end user presses [Enter] to specify a
department, response process XXXDUPD-ENTE is executed. This response process accesses and displays the
complete department record.

2. Then, the end user either cancels or continues the current operation, based on the record displayed on the
screen:

To cancel
, the end user presses [PA2].
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To continue
, the end user types any necessary modifications to the record and presses [Enter]. This time, response process
XXXDUPD-ENTER modifies or deletes the department record in the database.

Response process XXXDUPD-ENTER performs both stages of a completed modification or deletion operation. This is
accomplished at run time by having the status value (Y or N) in element XXX-WK-FIRST-TIME determine which stage is
performed. Commands in your process modules change the value in XXX-WK-FIRST-TIME, as appropriate.

Instructions for defining process modules, adding the modules to a dialog, and executing the final application are given on
the following pages.

Define Process Modules Using IDD
According to your application definition, dialog XXXDUPD is executed by functions MODDEP and DELDEP:

• Function MODDEP executes dialog XXXDUPD to modify department records.
• Function DELDEP executes dialog XXXDUPD to delete department records.

Process modules that you write must be able to handle both modification and deletion operations. To accomplish this, you
will include commands that:

1. Test which function (MODDEP or DELDEP) is currently in use
2. Invoke subroutines appropriate to the current function

You test which function is currently in use by querying AGR-CURRENT-FUNCTION, which is an element in the system-
supplied ADSO-APPLICATION-GLOBAL-RECORD. At run time, AGR-CURRENT-FUNCTION stores the name of the
current function. Your process module can access AGR-CURRENT-FUNCTION because ADSO-APPLICATION-GLOBAL-
RECORD belongs to the dialog's map (and thus to the dialog).

For example, the following conditional command tests the value in AGR-CURRENT-FUNCTION:

IF AGR-CURRENT-FUNCTION EQ 'MODDEP'    ◄-- If function MODDEP is executing

THEN                                      the dialog,

    CALL MODRTN.                       ◄-- call subroutine MODRTN to

                                          modify the department record.

In this section, you will define process modules for dialog XXXDUPD. You will:

1. Define process module XXXDUPD-PREMAP.
2. Define process module XXXDUPD-ENTER.
3. Define process module XXXDUPD-PA2.

Step 1 Define Process Module XXXDUPD-PREMAP

In order to define a process module, you must be using IDD. If you did not remain signed on to IDD at the end of the
previous section, you should now sign on to the IDD menu facility, as described in Step 1: Invoke the IDD Menu Facility.

The first process module you will define in this section is process module XXXDUPD-PREMAP. Statements that you will
input for the process module are shown below. This process module will be the premap process for dialog XXXDUPD.

MOVE 'Y' TO XXX-WK-FIRST-TIME.                                          1

IF AGR-CURRENT-FUNCTION EQ 'MODDEP'                                  -┐

THEN                                                                  │  2
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    DISPLAY MSG TEXT                                                  │

        'MODIFY -- ENTER THE DEPARTMENT ID, OR SELECT: BACK OR EXIT'.-┘

ELSE                                                                 -┐

    DISPLAY MSG TEXT                                                  │  3

        'DELETE -- ENTER THE DEPARTMENT ID, OR SELECT: BACK OR EXIT'.-┘

1 This statement sets the flag value in XXX-WK-FIRST-TIME to Y (YES).

2 If the MODDEP function is in use, the dialog's map is displayed with the MODIFY message (defined here between the
single quotation marks).

3 If the DELDEP function is in use, the dialog's map is displayed with the DELETE message.

Specifying Basic Information About the Process Module

You use the Process Entity screen to specify basic information for a process module. You can display and use the
Process Entity screen as shown:

                      CA                  CAGJF0

      IDD REL 15.0              *** MASTER SELECTION ***                   TOP

 -> proc

                          SIGNON TO IDD WAS SUCCESSFUL

             DICTIONARY NAME...: DEMO         NODE NAME..:

[Enter]

Enter the indicated specifications:

• Type the name of the process module. You can use your initials instead of XXX.
• Deselect the DISPLAY action and select the ADD action.
• Optionally type a description of the process.

      IDD REL 15.0                *** PROCESS ENTITY ***                   PROC

 ->

                                  DICT=DEMO

    DISPLAY      PROCESS NAME....: xxxdupd-premap

 _ MODIFY

 x ADD          VERSION NUMBER..: 1       _ HIGHEST    _ NEXT HIGHEST

 _ DELETE                                 _ LOWEST     _ NEXT LOWEST

                DESCRIPTION.....: display map to mod/del departments

When you press [Enter], IDD redisplays the Process Entity screen with a message. If the process module is defined
successfully, the Process Entity screen displays a message like:

PROCESS 'XXXDUPD-PREMAP' VERSION 1 ADDED

If a different message is displayed, read the message to determine the problem. You can type over any errors, and then
press [Enter] again.
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After you specify basic information on a process module, you can use the Process Source screen to enter process
commands for the process module. For example, enter process commands for process module XXXDUPD-PREMAP as
shown:

-> srcs

                                                                [Enter]

SRCE identifies the Process Source screen.

The Process Source screen is displayed.

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 ->                                             NO DATA LINES CURRENTLY EXIST

                       PROCESS 'XXXDUPD-PREMAP' VERSION 1

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

Entering Process Statements

Enter source statements for the process module:

• Enter keywords, periods, and single quotes as shown.
• The exclamation point in any column signals the start of a comment.
• You can types spaces to indent statements, making the process source easier to read and debug.

NOTE
Don't type any characters beyond column 72.

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 ->                                             NO DATA LINES CURRENTLY EXIST

                       PROCESS 'XXXDUPD-PREMAP' VERSION 1

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

move 'y' to'xxx-wk-first-time.

!

if agr-current-function eq 'moddep'

then

      display msg text

          'modify -- enter the department id, or select: back or exit'.

!

else

    display msg text

        'delete -- enter the department id, or select: back or exit'.

[Enter]

The Process Source screen is redisplayed.

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 ->                                                                       1/10

                       PROCESS 'XXXDUPD-PREMAP' VERSION 1

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----
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MOVE 'Y' TO XXX-WK-FIRST-TIME

!

IF AGR-CURRENT-FUNCTION EQ 'MODDEP'

THEN

    DISPLAY MSG TEXT

        'MODIFY -- ENTER THE DEPARTMENT ID, OR SELECT: BACK OR EXIT'.

!

ELSE

    DISPLAY MSG TEXT

        'DELETE -- ENTER THE DEPARTMENT ID, OR SELECT: BACK OR EXIT'.

After you press [Enter], IDD adds the process module to the data dictionary and redisplays the Process Source screen
with a message like:

PROCESS 'XXXDUPD-PREMAP' VERSION 1 MODIFIED

After you finish using the Process Source screen for process module XXXDUPD-PREMAP, you can proceed to define
process module XXXDUPD-ENTER.

Step 2 Define Process Module XXXDUPD-ENTER

Now you will define process module XXXDUPD-ENTER for dialog XXXDUPD. This process module will be executed
when the end user presses [Enter].

Process XXXDUPD-ENTER allows an end user to specify a department, verify that the correct department is specified,
and then enter modification or deletion instructions by performing the following processing:

1. When the end user first specifies the department to be processed and presses [Enter], response process
XXXDUPD-ENTER:
– Retrieves information stored for the specified department
– Displays the department information for verification and prompts the end user to modify or delete the displayed

record
2. When the end user presses [Enter] again, response process XXXDUPD-ENTER:

– Modifies or deletes the department in the database
– Displays the dialog's map to the end user with a message confirming the modification or deletion operation

To enable process module XXXDUPD-ENTER to perform the above processing, commands in the process module store
and evaluate a status value in element XXX-WK-FIRST-TIME:

A value of Y (yes)
indicates that the process module is executing for the first time for a given department, and so must retrieve the
department from the database.
Before redisplaying the screen to the end user, the response process changes the value in element XXX-WK-
FIRST-TIME from Y to N.

A value of N (no)
indicates that the process module is executing for the second time for the department, and so must modify or
delete information stored for the department.
After processing the department, the response process resets the value in element XXX-WK-FIRST-TIME from N
to Y.

Process module XXXDUPD-ENTER is shown below. Statements that retrieve the specified department from the database,
modify the department, and delete the department are organized into subroutines.

READY USAGE-MODE UPDATE.
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                                                                  -┐

IF AGR-CURRENT-RESPONSE NE SPACES                                  │

AND NO FIELDS CHANGED                                              │

AND XXX-WK-FIRST-TIME EQ 'Y'                                       │   1

THEN                                                               │

    EXECUTE NEXT FUNCTION.                                        -┘

IF XXX-WK-FIRST-TIME EQ 'Y'                                       -┐

THEN                                                               │   2

    CALL FRSTRTN.                                                 -┘

IF AGR-CURRENT-FUNCTION EQ 'MODDEP'                               -┐

THEN                                                               │

    CALL MODRTN.                                                   │   3

ELSE                                                               │

    CALL DELRTN.                                                  -┘

DEFINE FRSTRTN.                                                    --  4

OBTAIN CALC DEPARTMENT.                                            --  5

IF DB-REC-NOT-FOUND                                                -┐

THEN                                                                │

    DISPLAY MSG TEXT                                                │  6

        'DEPARTMENT DOES NOT EXIST--SPECIFY A DIFFERENT DEPARTMENT'.│

                                                                   -┘

ELSE DO.                                                           -┐

    MOVE 'N' TO XXX-WK-FIRST-TIME.                                  │  7

    PROTECT FIELD DEPT-ID-0410 TEMPORARY.                          -┘

    IF AGR-CURRENT-FUNCTION EQ 'MODDEP'                            -┐

    THEN                                                            │

        DISPLAY MSG TEXT                                            │

            'MODIFY DEPARTMENT AND PRESS ENTER (PA2 TO CANCEL)'.    │

                                                                    │  8

    ELSE                                                            │

        DISPLAY MSG TEXT                                            │

            'PRESS ENTER TO DELETE THIS DEPARTMENT (PA2 TO CANCEL)'.│

                                                                   -┘

END.

DEFINE MODRTN.                                                      -- 9

MODIFY DEPARTMENT.                                                  -- 10

INITIALIZE (DEPARTMENT).                                           -┐

                                                                    │

MOVE 'Y' TO XXX-WK-FIRST-TIME                                       │  11

DISPLAY MSG TEXT                                                    │

    'DEPARTMENT MODIFIED--SPECIFY ANOTHER DEPARTMENT TO MODIFY'.   -┘
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DEFINE DELRTN.                                                      -- 12

ERASE DEPARTMENT ALLOWING ('0230').                                 -- 13

MOVE 'Y' TO XXX-WK-FIRST-TIME.                                      -- 14

IF ERROR-STATUS EQ '0230'                                          -┐

THEN                                                                │

    DISPLAY MSG TEXT                                                │  15

        'CANNOT DELETE THIS DEPARTMENT--SPECIFY ANOTHER DEPARTMENT'.│

                                                                   -┘

ELSE DO.                                                           -┐

    MOVE 'Y' TO XXX-WK-FIRST-TIME.                                  │

    INITIALIZE (DEPARTMENT).                                        │   16

                                                                    │

    DISPLAY MSG TEXT                                               -┘

        'DEPARTMENT DELETED--SPECIFY ANOTHER DEPARTMENT TO DELETE'.

END.

1 Transfers control to another application function when the user enters a valid application response and doesn't try to
input other information on the screen.

2 The first time this process is executed for a given department. subroutine FRSTRTN is called.

3 The next time the process is executed for the department, the appropriate subroutine is called (MODRTN for function
MODDEP or DELRTN for function DELDEP).

FRSTRTN subroutine

4 Subroutine FRSTRTN begins.

5 Uses the department ID supplied by the user to retrieve the department.

6 If the specified department does not exist in the database, the dialog's map is redisplayed with the DEPARTMENT
DOES NOT EXIST error message.

7 If the department does exist, the flag in XXX-WK-FIRST-TIME is set to N (NO) and the map field that displays
department ID numbers is temporarily protected from user input.

8 The retrieved department record is displayed on the dialog's map with an appropriate message.

MODRTN subroutine

9 Subroutine MODRTN begins.

10 The department is modified in the database based on the user's input.

11 After the department is modified, dialog buffers for DEPARTMENT data are initialized, the flag in XXX-WK-FIRST-TIME
is reset to Y (YES), and the map is redisplayed with a confirming message.

DELRTN subroutine

12 Subroutine DELRTN begins.

13 The department is deleted from the database. Your code tests for errors that cause error code 0230 (see below).

14 Resets the flag in XXXWK-FIRST-TIME to Y (YES).
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15 If status code 0230 is returned, the department cannot be deleted because it owns other records (for example,
employee records). In this case, the map is redisplayed with a message and the department is not deleted.

16 After the department is deleted, dialog buffers are initialized and the dialog's map is redisplayed with a confirming
message.

Specifying Basic Information for the Process Module

To specify basic information for process module XXXDUPD-ENTER, you use the IDD Process Entity screen:

-> proc

                                                                [Enter]

Enter the screen identifier (PROC) in the command area.

Enter the indicated specifications on the Process Entity screen. Don't forget to deselect the DISPLAY action.

      IDD REL 15.0                *** PROCESS ENTITY ***                   PROC

 ->

                                  DICT=DEMO

    DISPLAY      PROCESS NAME....: xxxdupd-enter

 _ MODIFY

 x ADD          VERSION NUMBER..: 1       _ HIGHEST    _ NEXT HIGHEST

 _ DELETE                                 _ LOWEST     _ NEXT LOWEST

                DESCRIPTION.....: retrieve dept and then mod/del dept

[Enter]

Entering Source Statements for the Process

To enter source commands for a process module, you display and use the Process Source screen, as shown below for
process XXXDUPD-ENTER:

-> srcs

                                                                [Enter]

SRCE identifies the Process Source screen.

The Process Source screen is displayed. Enter a full screen of source statements. Enter keywords, periods, and quotes
as shown below. Don't type characters beyond column 72.

For more information on entering, moving, and deleting text on the Process Source screen, refer to IDMS Common
Facilities Section

After you type the first page of source commands for the process module, open up new lines at the end of the Process
Source screen by performing the following steps:

1. Move the cursor to the line containing the final source command on the screen.
2. Press [PF4] (default) to insert new lines after the cursor.

You can press [PF5] (default) at any time to apply the new lines to the work file maintained by the IDD menu facility.
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For process module XXXDUPD-ENTER, you open up new lines at the end of the Process Source screen and enter
more source commands. Place the cursor on the final line of text and press the control key that inserts new lines on IDD
screens at your site.

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 ->                                             NO DATA LINES CURRENTLY EXIST

                       PROCESS 'XXXDUPD-PREMAP' VERSION 1

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

ready usage-mode update

!

if agr-current-response ne spaces

and no fields changed

and xxx-wk-first-time eq 'y'

then

    execute next function.

!

if xxx-wk-first-time eq 'y'

then

    call frstrtn.

!

if agr-current-function eq 'moddep'

then

    call modrtn.

else

    call delrtn.

!

define frstrtn.

[PF4]

Add source statements to the end of the process. Notice that the final line from the previous page of the Process Source
screen is displayed as the first line of this screen.

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 ->                                             INSERTING NEW DATA LINES

                       PROCESS 'XXXDUPD-PREMAP' VERSION 1

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

DEFINE FRSTRTN.

obtain calc department.

if db-rec-not-found

then

    display msg text

        'department does not exist--specify a different department'.

!

else do.

    move 'n' to xxx-wk-first-time

    protect field dept-id-0410 temporary.

!

    if agr-current-function eq 'moddep'

    then
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        display msg text

            'modify department and press enter (pa1 to cancel) '.

!

    else

        display msg text

            'press enter to delete this department (pa1 to cancel) '.

[PF4]

Place the cursor on the final source line and use [PF4] to insert another page of source statements.

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 ->                                             INSERTING NEW DATA LINES

                       PROCESS 'XXXDUPD-PREMAP' VERSION 1

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

            'PRESS ENTER TO DELETE THIS DEPARTMENT (PA2 TO CANCEL)'.

end

!

define modrtn.

modify department.

!

initialize (department).

!

move 'y' to xxx-wk-first-time

display msg text

        'department modified--specify another department to modify'.

!

define delrtn.

erase department allowing ('0230').

!

move 'y' to xxx-wk-first-time

!

if error-status eq '0230'

then

[PF4]

Entering the Final Page of Source Statements

Type source statements on the screen. Don't forget to place the periods outside of the single quote for DISPLAY
commands.

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 ->                                             INSERTING NEW DATA LINES

                       PROCESS 'XXXDUPD-PREMAP' VERSION 1

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

THEN

end

    display msg text

        'cannot delete this department--specify another department'.

!
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else do.

    move 'y' to xxx-wk-first-time

    initialize (department).

!

    display msg text

        department deleted--specify another department to delete'.

end.

[Enter]

After you press [Enter], IDD adds the process module source commands to the data dictionary, and then redisplays the
Process Source screen with a message like:

PROCESS 'XXXDUPD-ENTER' VERSION 1 MODIFIED

It is a good idea at this stage to inspect the process module for any syntax errors (such as omitted single quotation marks
or periods). You can page the Process Source screen forward and backward:

Press [PF8]
(default) to page forward.

Press [PF7]
(default) to page backward.

If you notice any errors, you can type over the errors to correct them. After you correct all errors, you can press [Enter]
again.

After you finish defining process module XXXDUPD-ENTER, you can define process XXXDUPD-PA2.

Step 3 Define Process Module XXXDUPD-PA2

Process module XXXDUPD-PA2 is the final process module that you will create for dialog XXXDUPD. Sample commands
for process module XXXDUPD-PA2 are shown below. Statements in this process module allow the end user to cancel the
current modification or deletion operation.

MOVE 'Y' TO XXX-WK-FIRST-TIME.                                     -┐

INITIALIZE (DEPARTMENT).                                           -┘  1

IF AGR-CURRENT-FUNCTION EQ 'MODDEP'                                -┐

THEN                                                                │  2

    DISPLAY MSG TEXT                                                │

        'MODIFICATION CANCELLED--SPECIFY A DEPARTMENT TO MODIFY'.  -┘

ELSE                                                               -┐

    DISPLAY MSG TEXT                                                │  3

        'DELETION CANCELLED--SPECIFY A DEPARTMENT TO DELETE'.      -┘

1 These statements set the flag in XXX-WK-FIRST-TIME to Y and then initialize the dialog buffers for DEPARTMENT
data.

2 For the MODDEP function, the dialog's map is redisplayed with this MODIFICATION CANCELLED message.

3 For the DELDEP function, the dialog's map is redisplayed with this DELETION CANCELLED message.

To define process module XXXDUPD-PA2, you use the Process Entity and Process Source screens:

 906



 Programming

-> proc

                                                                [Enter]

Enter the screen identifier (PROC) in the command area.

Enter the indicated specifications on the Process Entity screen. Don't forget to deselect the DISPLAY action.

      IDD REL 15.0                *** PROCESS ENTITY ***                   PROC

 ->

                                  DICT=DEMO

    DISPLAY      PROCESS NAME....: xxxdupd-pa2

 _ MODIFY

 x ADD          VERSION NUMBER..: 1       _ HIGHEST    _ NEXT HIGHEST

 _ DELETE                                 _ LOWEST     _ NEXT LOWEST

                DESCRIPTION.....: cancel mod/del department operation

[Enter]

After specifying basic information for process module XXXDUPD-PA2, you can proceed to add source commands on the
Process Source screen:

-> srcs

                                                                [Enter]

SRCE identifies the Process Source screen.

The Process Source screen is displayed. Enter a full screen of source statements. Enter keywords, periods, and quotes
as shown. Don't type characters beyond column 72.

      IDD REL 15.0           *** PROCESS SOURCE ***                        SRCE

 ->                                             NO DATA LINES CURRENTLY EXIST

                       PROCESS 'XXXDUPD-PREMAP' VERSION 1

 ---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----

move 'y' to xxx-first-time

initialize (department).

!

if agr-current-function eq 'moddep'

then

    display msg text

        'modification cancelled--specify a department to modify'.

else

    display msg text

        'deletion cancelled--specify a department to delete'.

[Enter]

After you press [Enter], IDD adds the process module source commands to the data dictionary and then redisplays the
Process Source screen with a message like:
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PROCESS 'XXXDUPD-PA2' VERSION 1 MODIFIED

If you notice any errors on the redisplayed screen, you can type over the errors to correct them, and then press [Enter]
again.

After you finish defining process module XXXDUPD-PA2, you can exit from the IDD menu facility. In this sample session,
you will transfer from IDD to ADSC in order to associate the process modules you defined above with dialog XXXDUPD.
To do this, you use the SWITCH command:

-> switch adsct

                                                                [Enter]

Completing Dialog XXXDUPD Using ADSC
When you have defined process modules for dialog XXXDUPD, perform the following steps to complete the dialog:

Step 1 Retrieve Dialog XXXDUPD

NOTE

You must use ADSC to retrieve a dialog.

If you did not transfer to ADSC earlier in this section when you exited from the IDD menu facility, you must invoke ADSC.
To do this, enter the task code (for example, ADSCT) for ADSC. For more information about invoking ADSC, see "Step 1:
Invoke ADSC" in "Define Dialogs."

ADSC begins by displaying the Main Menu screen. To retrieve a dialog, you identify the dialog on a blank Main Menu
screen:

     Add  Modify  Compile  Delete  Display  Switch

  ._____________________________________________________________________________.

  

                          CA ADS Online Dialog Compiler

  

                      CA, Inc.

  

  

     Dialog name . . . . . . .   xxxdupd

     Dialog version  . . . . .   1

     Dictionary name . . . . .   demo

     Dictionary node . . . . .   ________

  

     Screen  . . . . . . . . .   1  1. General options

                                    2. Assign maps

                                    3. Assign database

                                    4. Assign records and tables

                                    5. Assign process modules

  

             Copyright (C) 2003 CA, Inc.

  

  Command ===>

  Enter  F1=Help  F3=Exit  F10=Action

 

 [PF10]
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To check out the application for modification, position the cursor on the Modify item on the action bar and press [Enter].
You can position the cursor on Modify by:

• Pressing [PF10] to move to the action bar and then tabbing to Modify and pressing [Enter]
• Tabbing to Modify and pressing [Enter]
• Typing modify on the command line and pressing [Enter]

     Add  Modify  Compile  Delete  Display  Switch

  ._____________________________________________________________________________.

       │                       │

       │  1  1. Checkout       │ Online Dialog Compiler

       │     2. Release        │

       │     3. List Checkouts │ssociates International, Inc.

       │-----------------------│

       │ F3=Exit               │

       │_______________________│

     Dialog name . . . . . . .   XXXDUPD

     Dialog version  . . . . .      1

     Dictionary name . . . . .   DEMO

     Dictionary node . . . . .   ________

  

     Screen  . . . . . . . . .   1  1. General options

                                    2. Assign maps

                                    3. Assign database

                                    4. Assign records and tables

                                    5. Assign process modules

  

  

  

  Command ===>

  Enter  F1=Help  F3=Exit  F10=Action

 

 [Enter]

 

Press [Enter] to check out the application.

NOTE
If the dialog has been checked out to another developer and has not been released by that developer, you
cannot check it out.

After you press [Enter], ADSC displays dialog XXXDUPD on the Main Menu screen with the following messages:

 NO SCHEMA/SUBSCHEMA - NO DATABASE CALLS ALLOWED

 NO ERRORS DETECTED

 

You should look for the NO ERRORS DETECTED message after retrieving a dialog definition. After you successfully
retrieve XXXDUPD, you can associate a subschema with the dialog.

Step 2 Add a Subschema

In this step, you associate a subschema with dialog XXXDUPD so that process modules for the dialog can retrieve,
modify, and delete departments in the database at run time.

You use the Database Specifications screen to associate a subschema with a dialog. For example:
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Accessing the Database Specifications Screen

To access the Database Specifications screen, you enter 3 at the Screen prompt on the Main Menu.

     Add  Modify  Compile  Delete  Display  Switch

  ._____________________________________________________________________________.

  

                          CA ADS Online Dialog Compiler

  

                      CA, Inc.

  

  

     Dialog name . . . . . . .   XXXDADD

     Dialog version  . . . . .   1

     Dictionary name . . . . .   DEMO

     Dictionary node . . . . .   ________

  

     Screen  . . . . . . . . .   3  1. General options

                                    2. Assign maps

                                    3. Assign database

                                    4. Assign records and tables

                                    5. Assign process modules

  

             Copyright (C) 2003 CA, Inc.

  

  Command ===>

  Enter  F1=Help  F3=Exit  F10=Action

 

 [Enter]

 

Sample Database Specifications Screen

The Database Specifications screen is displayed.

                              Database Specifications

  

                          Dialog  XXXDUPD   Version     1

  

  

  

  

  

    Subschema . . . . . . . . . . . .   empss01

    Schema  . . . . . . . . . . . . .       

    Version . . . . . . . . . . . . .      1

  

    Access module . . . . . . . . . .   XXXDADD
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  Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

 

For more information about subschemas, see Step 3: Add a Subschema in Adding Process Modules to Dialogs Using
ADSC.

When you press the [Enter] key, ADSC associates the named subschema with the dialog if there are no errors, and then
redisplays the screen with the following message:

 NO ERRORS DETECTED

 

If a different message is displayed, read the message to determine the problem. If you did not specify a schema name,
ask others at your site whether a schema name is required. After you type new values, press [Enter] again.

After you successfully associate a subschema with the dialog, you can proceed to add work record XXX-WK-RECORD to
the dialog.

Step 3 Define Dialog Options

You use the Options and Directives screen to specify options to help you develop and debug dialogs. In this section, you
use the Options and Directives screen to add a symbol table and a diagnostic table to dialog XXXDUPD. These tables
are often useful when debugging dialogs.

You can display and use the Options and Directives screen as shown: The diagnostic table is enabled by default. Enable
the symbol table.

                              Options and Directives

  

                          Dialog  XXXDUPD   Version     1

  

  

    Message prefix  . . . . . . . . . . .   DC

    Autostatus record . . . . . . . . . .   ADSO-STAT-DEF-REC

    Version . . . . . . . . . . . . . . .      1

  

    Options and directives  . . . . . .   _ Mainline dialog

                                          / Symbol table is enabled

                                          / Diagnostic table is enabled

                                          / Entry point is premap

                                          _ COBOL moves are enabled

                                          / Activity logging

                                          / Retrieval locks are kept

                                          / Autostatus is enabled

  

  

  

  

  

  Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

 

 [Enter]
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After you press [Enter], the Options and Directives screen displays the following message to inform you that your
specifications contain no errors:

 INPUT HAS BEEN SUCCESSFULLY PROCESSED

 

For more information about the Options and Directives screen, see Step 2: Specify Dialog Options in Adding Process
Modules to Dialogs Using ADSC.

Step 4 Add a Work Record

Process modules that you defined for dialog XXXDUPD use element XXX-WK-FIRST-TIME. To enable the process
modules to use the element at run time, you add to the dialog the work record (XXX-WK-RECORD) that contains the
element.

Some work records define data to be displayed on the dialog map. In this case, the work record is automatically added to
the dialog when the map is added.

Work record XXX-WK-RECORD does not define data for display on the dialog map. Therefore, you must explicitly add the
record to the dialog. To do this, you use the ADSC Records and Tables screen.

You access and use the Records and Tables screen as shown:

                                Records and Tables

  

                          Dialog  XXXDUPD   Version     1

  

                                                           Page      1 of     1

                                                                       More

  

    Name                             Version    Work    New copy   Drop

    xxx-wk-record___________________   ___       _         _        _

    ________________________________  ____       _         _        _

    ________________________________  ____       _         _        _

    ________________________________  ____       _         _        _

    ________________________________  ____       _         _        _

    ________________________________  ____       _         _        _

    ________________________________  ____       _         _        _

    ________________________________  ____       _         _        _

    ________________________________  ____       _         _        _

    ________________________________  ____       _         _        _

    ________________________________  ____       _         _        _

  

  

  

  

  Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

 

When you press [Enter], ADSC associates the named work record with the dialog if there are no errors, and then
redisplays the Records and Tables screen with a message:

Records and Tables PROCESSED SUCCESSFULLY
is displayed when you successfully associate a work record with the dialog.

A different message
is displayed if ADSC detects any errors.
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In this case, read the message to determine the problem. If the work record was provided to you by other
developers at your site, determine whether you must supply a version number for the record under the Version
prompt. You can type over any mistakes and press [Enter] again.

After you successfully associate work record XXX-WK-RECORD with dialog XXXDUPD, you can proceed to add process
modules to the dialog.

Step 5 Add Premap and Response Processes

You use the ADSC Process Modules screen to associate premap and response processes with a dialog.

Earlier in this section, you defined a premap process, XXXDUPD-PREMAP, and two response processes for dialog
XXXDUPD: XXXDUPD-ENTER and XXXDUPD-PA2.

The premap process executes before the map is displayed to the end user.

When the end user presses a control key to input data on the dialog map, only one of the response processes can be
executed. To make it easy for the end user to select the appropriate response process, you associate each response
process with its own control key.

As an application developer, you associate control keys with response processes when you add the processes to the
dialog:

• When you add XXXDUPD-ENTER, you specify that this response process is invoked when the end user presses the
[Enter] key.

• When you add XXXDUPD-PA2, you specify that this response process is invoked when the end user presses [PA2]:

Enter 5 at the Screen prompt on the Main Menu and press [Enter] to access the Process Modules screen.

Process Modules Screen

The Process Modules screen is displayed. You type the name of the process module after the Name prompt:

                               Process Modules               Page    1  of     1

                                                                      More

                          Dialog  XXXDADD   Version     1

  

   Name    xxxdupd-premap__________________                  2  Type

   Version ____                                              _  Execute on errors

   Key     _____   Value  ________________________________   _  Drop

  

   Name    xxxdupd-enter___________________                  3  Type

   Version ____                                              _  Execute on errors

   Key     enter   Value  ________________________________   _  Drop

  

   Name    xxxdupd-pa2_____________________                  3  Type

   Version ____                                              _  Execute on errors

   Key     pa2__   Value  ________________________________   _  Drop

  

   Name    ________________________________                  _  Type

   Version ____                                              _  Execute on errors

   Key     _____   Value  ________________________________   _  Drop

  

  * Type : 1=Declaration,2=Premap,3=Response,4=Default Response

  

  

  Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd
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 [Enter]

 

When you press [Enter], ADSC compiles the process module source code and adds the compiled representation of each
module to the dialog if there are no errors. ADSC redisplays the Process Modules screen with a message:

PROCESS HAS COMPILED SUCCESSFULLY
is displayed when the compiled process module was successfully added to the dialog as a premap process.

TO SEE ERRORS SELECT DISPLAY OR PRINT
is displayed when ADSC cannot successfully compile the process module because of errors.
In this case, you display and correct errors in the process module, as discussed in Correct Errors in Process
Modules in Adding Process Modules to Dialogs Using ADSC.

After the process modules have compiled successfully, you can recompile the dialog.

Step 6 Recompile the Dialog

In this section, you completed dialog XXXDUPD by adding a subschema, dialog options, a work record, a premap
process, and two response processes.

To update the load module for dialog XXXDUPD, recompile the dialog by selecting the Compile activity:

     Add  Modify  Compile  Delete  Display  Switch

  ._____________________________________________________________________________.

               │                         │

               │  1  1. Compile          │ log Compiler

               │     2. Display messages │

               │-------------------------│ nternational, Inc.

               │ F3=Exit                 │

               │_________________________│

  

     Dialog name . . . . . . .   XXXDUPD

     Dialog version  . . . . .      1

     Dictionary name . . . . .   DEMO

     Dictionary node . . . . .   ________

  

     Screen  . . . . . . . . .   1  1. General options

                                    2. Assign maps

                                    3. Assign database

                                    4. Assign records and tables

                                    5. Assign process modules

  

  

  

  Command ===>

  Enter  F1=Help  F3=Exit  F10=Action

 

 [Enter]

 

When you press [Enter], ADSC attempts to recompile the dialog. ADSC then displays a message:

DIALOG HAS BEEN MODIFIED
is displayed on the Dialog Definition screen when the dialog was successfully recompiled.

 914



 Programming

A different message
is displayed if an error in the dialog definition prevents ADSC from recompiling the dialog.
In this case, correct the errors and then recompile the dialog as described previously.

After you successfully recompile dialog XXXDUPD, you can use [PF3] to exit from ADSC.

After you exit from ADSC, you can execute the application.

Test the Department Application
Once you enhance dialog XXXDUPD, the sample Department application is complete. You can execute the application to
test out all application features and see how end users would use them, as follows:

When testing functions MODDEP and DELDEP, you can modify and delete the sample departments that you added when
you tested function ADDDEP in section "Adding Process Logic to a Dialog". When you modify departments in this section,
it is a good idea to write down the changes that you make.

Invoke the Department Application

To invoke the Department application from IDMS-DC/UCF, you enter the task code (XXXDEPT) for the application. For
example, when using IDMS-DC, you invoke the Department application as shown:

ENTER NEXT TASK CODE:

xxxdept

                                                                [Enter]

For more information on invoking the application, see Test the Application.

Display MODDEP Function

You can display the MODDEP function and modify a department, as shown below for a sample department named TEST
DEPARTMENT:

x MOD

                                                                [Enter]

Select the MOD response to display MODDEP.

The MODDEP function screen is displayed. Specify the department to be modified.

   FUNCTION: MODDEP

   DATE....: 10/30/99

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: 9876

              NAME .....:

              HEAD ID ..: 0000

   RESPONSE:
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MODIFY -- ENTER THE DEPARTMENT ID, OR SELECT: BACK OR EXIT

[Enter]

You defined the message in premap process XXXDUPD-PREMAP.

Modify the displayed information by typing over and erasing old values.

Remember that to promote data integrity, you protected the DEPARTMENT ID variable field (which contains a
department's unique ID number) from user updates.

   FUNCTION: MODDEP

   DATE....: 10/30/99

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: 9876

              NAME .....: TEST DEPARTMENT -- purchasing 

              HEAD ID ..: 5555 

   RESPONSE:

MODIFY -- ENTER THE DEPARTMENT ID, OR SELECT: BACK OR EXIT

[Enter]

The department is modified.

Notice the message you defined in response process XXXDUPD-ENTER for display when department data has been
modified.

   FUNCTION: MODDEP

   DATE....: 10/30/99

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: 0000

              NAME .....:

              HEAD ID ..: 0000

   RESPONSE:

DEPARTMENT MODIFIED--SPECIFY ANOTHER DEPARTMENT TO MODIFY

The process logic that you defined for dialog XXXDUPD allows you to modify department records in two steps:

1. The first time you press [Enter], response process XXXDUPD-ENTER retrieves the specified department from the
database.
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2. The second time you press [Enter], the same response process modifies information for the department in the
database.

The following diagram shows how components for dialog XXXDUPD are executed at run time when you use the dialog
to modify a department record. Response process XXXDUPD-ENTER executes twice when you use dialog XXXDUPD to
modify a department.

Verify the Modifcations

After you modify a department, you can verify that your modifications have been updated to the database by specifying
the department ID again:

DEPARTMENT ID.......:  9876 

                                                              [Enter]

Modified values are retrieved from the database and the modified department is redisplayed.

   FUNCTION: MODDEP

   DATE....: 10/30/99

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: 9876

              NAME .....: TEST DEPARTMENT -- PURCHASING

              HEAD ID ..: 5555
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   RESPONSE:

MODIFY DEPARTMENT AND PRESS ENTER (PA2 TO CANCEL)

Instead of modifying this department again, you can try pressing [PA2] to see how process module XXXDUPD-PA2 allows
you to cancel a modification operation:

   FUNCTION: MODDEP

   DATE....: 10/30/99

                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: 0000

              NAME .....:

              HEAD ID ..: 0000

   RESPONSE:

MODIFICATION CANCELLED--SPECIFY A DEPARTMENT TO MODIFY

You defined this message in response process XXXDUPD-PA2 to confirm cancellation of a modification operation.

When you press [PA2], response process XXXDUPD-PA2 is executed. This response process cancels your current
operation without modifying the database. The following diagram shows how components for dialog XXXDUPD are
executed when you press [PA2] to cancel a modification operation. XXXDUPD-PA2 and cancel a modification operation.
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While executing the Department application, you also can test out how dialog XXXDUPD handles deletion operations. To
do this:

1. Transfer from MODDEP to DELDEP.
2. Then, specify the ID number of a department to be deleted.

 

Deleting a Sample Department

Function DELDEP allows you to delete existing departments from the database. You should be careful, when you test this
function, that you delete only your own sample departments from the database.

You can use the DELDEP function to delete a department.

Specify the department to be deleted by entering the ID number for an existing department.

DEPARTMENT ID........: 9876

                                                              [Enter]

The department record is display for your verification.

   FUNCTION: DELDEP

   DATE....: 10/30/99
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                              DEPARTMENT INFORMATION

   DEPARTMENT ID .......: 9876

              NAME .....: TEST DEPARTMENT -- PURCHASING

              HEAD ID ..: 5555

   RESPONSE:

PRESS ENTER TO DELETE THIS DEPARTMENT (PA2 TO CANCEL)

[Enter]

When you press [Enter], the screen is redisplayed with the message you defined in response process XXXDUPD-ENTER:

DEPARTMENT DELETED--SPECIFY ANOTHER DEPARTMENT TO DELETE

The process logic that you defined for dialog XXXDUPD allows you to delete a department record in two steps:

1. The first time you press [Enter], process module XXXDUPD-ENTER retrieves and displays the specified department.
2. The second time you press [Enter], process module XXXDUPD-ENTER deletes the department from the database.

You can verify that process module XXXDUPD-ENTER actually deleted the department from the database by specifying
the department ID number again:

DEPARTMENT ID........: 9876

                                                              [Enter]

When you press [Enter], the screen is redisplayed with the message you defined in response process XXXDUPD-ENTER:

DEPARTMENT DOES NOT EXIST--PRESS ENTER TO SPECIFY ANOTHER

While testing dialog XXXDUPD, you also can verify that [PA2] allows an end user to cancel a deletion operation. To do
this, you specify an existing department, as shown:

DEPARTMENT ID.........: 9876

                                                                [Enter]

Then, when dialog XXXDUPD displays the department record, you press [PA2].

Display DELDEP Function

Before you exit from the application, you can use the DELDEP function to delete all sample departments that you've
added to the database.

While you are executing this production version of the Department application, you also can test out all other capabilities
of the sample Department application to see how the application allows you to perform all operations needed to add,
modify, and delete departments in the database.

When you are ready to exit from the Department application, you can select the EXIT response.
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Summary 8
The sample Department application is now fully developed. The steps you performed while developing the Department
application throughout this section could have been performed in a different order, depending on the preferences and
requirements of the site. For example, you could have added process logic to dialogs before associating the dialogs with
ADSA application functions.

In Part II of this section, "Developing the Prototype," you began developing the Department application based on
a structure diagram for the application. You created a prototype of the application by defining components for the
application:

1. You defined the executable application structure in Section8, "Defining an Application Structure Using ADSA". The
structure consists of:

Functions
(for example, MODDEP) that represent units of work (such as dialogs) to be performed by the application

Responses
(for example, EXIT) that define run-time paths between functions in the application

A task code
(XXXDEPT) that defines an entry point for the application

2. You defined a map in Section9, "Defining a Screen Display Using MAPC". The map allows dialogs in the application
to display department information.

3. You defined skeleton versions of dialogs in Section10, "Defining Dialogs Using ADSC". At run time, these dialogs
are executed when control passes to the application functions that invoke them.

Based on tests of the completed prototype, you modified the prototype to make the application easier to use. You
changed flow of control and screen displays without having to alter any code.

After the prototype application was approved, you developed a fully functional application from the prototype in Part
III of this section, "Enhancing the Application Definition." You added process logic and a work record to the application's
skeleton dialogs:

1. You defined process modules for dialog XXXDADD in Section13, "Adding Process Logic to a Dialog" and
Section14, "Modifying Process Logic in a Dialog". These processes allow end users to add new departments to the
database.

2. You defined a work record in Section14, "Modifying Process Logic in a Dialog". The record stores a value that
determines the processing performed by dialog XXXDUPD at run time.

3. You defined process modules for dialog XXXDUPD in this section. These processes allow end users to modify and
delete departments in the database.

After completing the Department application, you executed the completed application to test its full capabilities.

Even though you have tested the Department application, you still may need to make modifications either now or in the
future. For example, consider the following sources of change:

Tests and preliminary use of the application
can cause developers, end users, and managers to suggest changes.
For example, end users of the Department application might prefer blanks to be displayed instead of zeros (0000)
in fields where they enter numeric values (for example, the DEPARTMENT ID variable field).
End users might request that execution of the application be changed from STEP to FAST mode. In FAST mode,
the end user can enter values on one screen and transfer to another screen at the same time.
End users might have difficulty remembering the ID numbers for all departments to be modified or deleted. One
solution would be to add a dialog function that alphabetically lists all departments and allows the end user to
select a department from the list.

Changes in regulations, updated business functions, and other planned and unplanned developments
can require developers to modify an application.
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For example, new contractors might require the collection of additional information for departments.
Long-term plans for the sample Department application could call for you to add EMPLOYEE and OFFICE
functions to the existing application structure.

ADS application development tools can be used at any time to modify individual application components and to add
new components to the application. For example, you can add EMPLOYEE and OFFICE functions to the Department
application by defining maps and process modules for EMPLOYEE and OFFICE dialogs. When the dialogs are
developed, you can incorporate the dialogs into the application structure by using ADSA to add the necessary functions
and responses to the application.

Sample Application Components
Components in the Sample Application

This section provides information for all components created for and used by the sample Department application.
Components are presented in the order in which you first define them or use them in this section. Names of components
in this table that begin with XXX can be changed when you define the components. For example, you can use your initials
instead of XXX.

Component type Sample name Characteristics
Application structure XXXAPPL Defined in Steps 2 through 8 of Section7.

Modified in Steps 2 through 4 of Section10.
Contains:
BACK response
EXIT response
ADD response
MOD response
DEL response
ADDDEP function
MODDEP function
DELDEP function
DEPTMENU function
XXXDEPT task code

Application responses BACK Defined in Steps 4 and 5 of Section7:
Assigned key: CLEAR
Function invoked: POP
Response type: GLOBAL

Application responses EXIT Defined in Steps 4 and 5 of Section7:
Assigned key: [PF9]
Function invoked: QUIT
Response type: GLOBAL
Modified in Steps 2 and 3 of Section10:
Assigned key: [PF3]

Application responses ADD Defined in Steps 4 and 5 of Section7:
Assigned key: [PF4]
Function invoked: ADDDEP
Response type: LOCAL
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Application responses MOD Defined in Steps 4 and 5 of Section7:
Assigned key: [PF5]
Function invoked: MODDEP
Response type: LOCAL

Application responses DEL Defined in Steps 4 and 5 of Section7:
Assigned key: [PF6]
Function invoked: DELDEP
Response type: LOCAL

Application functions ADDDEP Defined in Steps 4 and 6 of Section7:
Dialog name: XXXDADD
Function type: 1 (dialog)
Valid responses: BACK
EXIT
Modified in Steps 2 and 4 of Section10:
Valid responses: MOD
BACK
EXIT

Application functions MODDEP Defined in Steps 4 and 6 of Section7:
Dialog name: XXXDUPD
Function type: 1 (dialog)
Valid responses: BACK
EXIT

Application functions DELDEP Defined in Steps 4 and 6 of Section7:
Dialog name: XXXDUPD
Function type: 1 (dialog)
Valid responses: BACK
EXIT

Application functions DEPTMENU Defined in Steps 4 and 6 of Section7:
Function type.....: 3 (menu)
Valid responses...: ADD
MOD
DEL
EXIT

Task code XXXDEPT Defined in Step 7 of Section7:
Assoc. function...: DEPTMENU

Database record DEPARTMENT Added to map XXXMAP in Step 3 of
Section8; describes department information
to be stored in the database.

Map XXXMAP Defined in Steps 1 through 9 of Section8.
Associated records:
DEPARTMENT
ADSO-APPLICATION-GLOBAL-RECORD
Modified in Section11.
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Subschema EMPSS01 Added to dialog XXXDADD in Step 1 in
Section12.
Added to dialog XXXDUPD in "Completing
dialog XXXDUPD using ADSC" in
Section15; contains the DEPARTMENT
database record and makes it available to
dialogs using navigational DML statements.

Dialogs XXXDADD Defined in Steps 2 and 3 of Section9:
Associated map....: XXXMAP
Updated due to modifications in map
XXXMAP in Steps 1 through 3 in Section11.
Enhanced in "Adding process modules to
dialogs using ADSC" in Section12:
Subschema.........: EMPSS01
Premap process....:
XXXDADD-PREMAP
Response process..:
XXXDADD-RESPONSE
Modified in "Updating modified process
modules in dialogs using ADSC" in
Section13.

Dialogs XXXDUPD Defined in Step 5 of Section9:
Associated map....: XXXMAP
Updated due to modifications in map
XXXMAP in "Updating modified maps in
dialogs using ADSC" in Section11.
Enhanced in "Completing dialog XXXDUPD
using ADSC" in Section15:
Subschema.........: EMPSS01
Premap process....:
XXXDUPD-PREMAP
Response processes:
XXXDUPD-ENTER
XXXDUPD-PA2

Process module XXXDADD-PREMAP Defined in "Defining process modules using
IDD" in Section12:
Purpose..: Premap process for
dialog XXXDADD

Process module XXXDADD-RESPONSE Defined in "Defining process modules using
IDD" in Section12:
Purpose..: Response process
for dialog XXXDADD
Modified in "Modifying process modules
using IDD" in Section13.
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Element XXX-WK-FIRST-TIME Defined in Step 2 of Section14.
Purpose..: Stores a single-
character status value (Y or N)
for process modules in dialog
XXXDUPD
Usage ...: DISPLAY
Picture..: X
Added to work record XXX-WK-RECORD in
Step 3 of Section14.

Work record XXX-WK-RECORD Defined in Step 3 of Section14:
Purpose..: Work record for
process modules
in dialog XXXDUPD
Element..: XXX-WK-FIRST-TIME

Process modules XXXDUPD-PREMAP Defined in "Defining process modules using
IDD" in Section15:
Purpose..: Premap process
for dialog XXXDUPD

Process modules XXXDUPD-ENTER Defined in "Defining process modules using
IDD" in Section15:
Purpose..: Response process
for dialog XXXDUPD

Process modules XXXDUPD-PA2 Defined in "Defining process modules using
IDD" in Section15:
Purpose..: Response process
for dialog XXXDUPD

Development Tools in the ADS Environment
You use the following development tools when you define an ADS application:

ADS application compiler (ADSA)
-- Used to define the executable structure of an application

ADS dialog compiler (ADSC)
-- Used to define the dialogs that display and request data at runtime

Online mapping facility (MAPC)
-- Used to define the screens (maps) displayed by dialogs at runtime

Integrated Data Dictionary (IDD) menu facility
-- Used to define records and process modules

Types of Definitions
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The types of definitions created by using ADSA, ADSC, MAPC, and IDD are listed in following table. Following a general
discussion of the use of ADS development tools, operations that are commonly performed when using ADSA, ADSC,
MAPC, and IDD are presented for each tool. The definitions created by each ADS development tool are listed in this table.

Development tool Definitions created
ADS application compiler (ADSA) Application structures composed of:

Functions
Responses
Task codes

ADS dialog compiler (ADSC) Dialogs
Online mapping facility (MAPC) Maps
IDD menu facility Data definitions1:

Work records
Elements
Code and edit tables (to translate and verify data)2
Process modules

1 At some sites, the application developer is not responsible
for creating data definitions. 2 For information on code and edit
tables, refer to IDMS Mapping Facility Section.

ADS Development Tools
ADSA, ADSC, MAPC, and the IDD menu facility all display definition screens to help you define application components.
Prompts and default values are displayed whenever possible. When using definition screens, you can:

Type specifications
in fields on the screen.
Specification fields typically precede or immediately follow prompts. For example, when naming an application on
the ADSA Main Menu screen:
Application name . . . .  xxxappl

                             ▲

                    You type the application name in the

                    specification field that follows the

                    Application name prompt.

You enter these specifications when you press [Enter] or any valid PF key (such as [PF5]).
Move the cursor from prompt to prompt

by using the forward tab key, backward tab key, or return key. Additionally, you can use any of the cursor
movement keys to move the cursor up, down, left, or right.

Move from screen to screen
by selecting an activity from the Main Menu or pressing a control key:
You can select an activity

from the Main Menu.
For example, on the ADSA Main Menu screen, you can select the Task Codes screen by entering 4
opposite the Screen prompt.

You can press a control key
that is defined for use in the current development tool.
For example, [PF5] is used to display the next screen in the definition process.

You can invoke an ADS development tool from IDMS/DC or DC/UCF or from another ADS development tool. You can exit
from a development tool at any time. Invoking and exiting from development tools are discussed below.
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Invoking Development Tools

To invoke an ADS development tool, you must be signed on to DC/UCF. The method you use to invoke a development
tool depends on your current location:

From DC/UCF
, you use the task code defined for the development tool.
For example, if ADSAT is the task code for the ADS application compiler, you invoke ADSA from IDMS/DC:
ENTER NEXT TASK CODE:

adsat

                                                                [Enter]

Using the task code ADSAT means that you are invoking ADSA under TCF (the transfer control facility). Once you
are in the ADSA tool under TCF, you can switch to another application development tool without returning to DC/
UCF.

NOTE
Using the task code ADSA, rather than ADSAT, also invokes ADSA. However, TCF is not involved and,
because ADSA is not running under TCF, you are not able to switch to another application development
tool without returning to DC/UCF first.

For more information on task codes, see Application Development Tools.
From another development tool

under the transfer control facility (TCF), use the command or function key that transfers control from that tool to
another. The method used depends on the tool you currently are using:
From ADSA, ADSC, or MAPC

, you can transfer directly to another tool by specifying the task code for the tool after the Switch activity
on the action bar at the top of the Main Menu.

From IDD
, you can transfer directly to another tool by typing the SWITCH command in the command area at the top
of the screen, followed by the task code for that tool.
For example, if MAPCT is the task code for the online mapping facility (MAPC), you can transfer from
IDD to MAPC:
switch mapct

                                                                [Enter]

From the TCF Selection Screen
, select the development tool's task code from the screen and press [Enter].
For example, if ADSCT is the task code for the ADS dialog compiler, you can invoke ADSC from the Selection
Screen:

                     CA                  CAGJF0

    TRANSFER CONTROL FACILITY               *** SELECTION SCREEN ***

_ SUSPEND TCF SESSION   (PF9)           DBNAME..:           DBNODE..:

_ TERMINATE TCF SESSION (PF3)           DICTNAME: DEMO      DICTNODE:

         *TCF TASKCODES*                           *SUSPENDED SESSIONS*

SELECT ONE TO START A NEW SESSION          SELECT ONE TO RESUME AN OLD SESSION

                                                  TASKCODE        DESCRIPTOR

_ TCF

_ SYSGENT    SYSGEN COMPILER

_ ADSAT      APPLICATION COMPILER

_ MAPCT      MAP COMPILER

_ ADSCT      DIALOG COMPILER

_ IDDT       IDD COMMAND MODE

_ SSCT       SUBSCHEMA COMPILER
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_ SCHEMAT    SCHEMA COMPILER

_ DMCLT      DMCL COMPILER

_ IDDMT      IDD MENU MODE

_ OLQ        OLQ COMMAND MODE

_ OLQT       OLQ COMMAND MODE

For more information on TCF, refer to IDMS Common Facilities Section.

Exiting from Development Tools

You can exit from ADSA, ADSC, MAPC, or the IDD menu facility at any time during a definition session. Exit methods
available for these development tools include those listed below:

The SWITCH command
(under TCF only) allows you to save the definition currently in progress when you exit from a development tool.
You can use SWITCH to:
Transfer

to another development tool as described above in Invoking Development Tools.
Exit

directly to DC/UCF:
From ADSA, ADSC, or MAPC

, specify the SUSPEND keyword after the SWITCH TASK activity at the bottom of the screen:
x SWITCH TASK: suspend  [Enter]

From IDD
, type the SUSPEND keyword after the SWITCH command in the command area at the top of the
screen:
switch suspend  [Enter]

For more information on using the SWITCH command, refer to IDMS Common Facilities Section.
The [PF3] key

takes you backward through definition screens until you exit from the tool.

In IDD, the SUSPEND and QUIT commands allow you to exit. You type SUSPEND in the screen's command area. Neither
SWITCH nor QUIT allows you to specify a task code (for example, IDDMT) or any keywords (for example, the SUSPEND
keyword).

Using ADSA
ADSA is an application design and prototyping tool that is used to define the structure of an application.

The first screen in an ADSA session is the Main Menu screen.

ADSA Main Menu Screen

┌─     Add  Modify  Compile  Delete  Display  Switch

│   .______________________________________________________________________.

└─

                         CA ADS Application Compiler

                    CA, Inc.

┌─

│      Application name . . . .    ________

│      Application version  . .    ____

│      Dictionary name  . . . .    ________

│      Dictionary node  . . . .    ________
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└─

┌─     Screen . . . . . . . . . _    1. General options

│                                    2. Responses and Functions

│                                    3. Global records

│                                    4. Task codes

└─

           Copyright (C) 2003 CA, Inc.

   Command ===>

   Enter  F1=Help  F3=Exit  F10=Action

Enter information in the dialog after prompts in the Specification area. To get from one ADSA screen to another, you
can either select the activity from the Screen Specification area on the Main Menu or, from other screens, press [PF5] to
proceed through the definition.

Select an action by tabbing to the action bar or selecting with the command line.

You can use ADSA to perform the following procedures:

• Adding an application
• Modifying an application
• Deleting an application
• Adding a response
• Modifying a response
• Deleting a response
• Adding a function
• Modifying a function
• Deleting a function
• Adding a task code
• Modifying a task code
• Deleting a task code

The table that follows describes how to use ADSA to perform the procedures. Instructions in the table assume that you
have already invoked ADSA, as described in the "ADS Development Tools" topic.

For more information about these and other ADSA procedures, see the ADS Reference information in the IDMS
Reference documentation.
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Operation Procedure
Adding an application
Procedure to add a new application structure (including
responses, functions, and task codes).
To define dialogs, maps, and process modules, see ADSC,
MAPC, and IDD.

Enter basic information about the application on a Main Menu
screen:
• An application name
• A dictionary name/node (where applicable)
Select the Add activity from the action bar to register the
application in the dictionary and check it out (reserve it) to the
programmer.
Add required components on appropriate ADSA screens:
• Add responses and functions by using the Response/

Function List screen as described under "Adding Responses
and Functions" later in this table.

• Further define responses by using the Response Definition
screen, as described in "Adding a Response" later in this table.

• Further define functions by using the appropriate Function
Definition screen, as described in "Adding a Function" later in
this table.

• Add task codes by using the Task Codes screen, as
described in "Adding a Task Code" later in this table.

(Optional) Make more specifications on other ADSA screens.
For more information about available ADSA screens, see
the the ADS Reference information in the IDMS Reference
documentation.
Create a load module for the application by selecting the
Compile activity from the action bar on the Main Menu.
For an example of using ADSA to add an application, see the topic
"Defining an Application Structure Using ADSA."

Modifying an application
Procedure to modify an existing application structure (including
responses, functions, and task codes).
This procedure cannot be used to modify an application name.
(See note 1.)
To modify dialogs, maps, and process modules, see ADSC,
MAPC, and IDD.

Display the application definition (if not already displayed) by
entering the following information about the application Main Menu
screen:
• The application name
• A dictionary name/node (when applicable)
If the application has been released (after having been added),
check the application out through the Check out option under
the Modify activity on the action bar.
Modify application specifications, as necessary, on appropriate
ADSA screens:
• Add and select responses and functions by using the

Response/Function List screen, as described later in this table.
• Add, modify, or delete responses by using the Response

Definition screen, as described later in this table.
• Add, modify, or delete functions by using the Function

Definition screens, as described later in this table.
• Add, modify, or delete task codes by using the Task Codes

screen, as described later in this table.
Recompile the application load module by selecting the
Compile activity from the action bar on the Main Menu.
For an example of using ADSA to modify an application, see
Modifying the Application Structure Using ADSA.
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Deleting an application
Procedure to delete an application structure (including responses,
functions, and task codes).
To delete dialogs, maps, and process modules, see ADSC,
MAPC, and IDD.

Enter the following information on the application Main Menu
screen:
• The application name
• A dictionary name/node (when applicable)
Choose the Delete application option from the Delete activity
on the action bar on the Main Menu.
After you press [Enter], ADSA displays a confirmation window
so that the request to delete the application can be confirmed or
rescinded.
Confirm or reject the deletion.
For an example of using ADSA, see Defining an Application
Structure Using ADSA.

Adding response and function relationships
Procedure to add an application response and function
relationships to an application.
Do not confuse application responses with dialog response
processes. (See note 2.)

Display the Response/Function List screen by entering a 2
opposite the Screen prompt on the Main Menu.
Enter the following information on the Response/Function List
screen:
• The response name
• (Optional) An associated activity key
• The name of the function that is invoked by the response (See

note 3.)
• The type of function (declaration, premap, response, default

response)
• The program or dialog name
• A non-blank character to indicate which responses and

functions need further definition
For an example of using ADSA to add responses and functions,
see Steps 4 through 6 in Instructions.

Enhancing the response definition
Procedure to further define an application response to an
application.
Do not confuse application responses with dialog response
processes.

Select responses for further definition by entering a non-blank
character next to the responses on the Response/Function List
screen
Display the Response Definition screen by pressing [PF5] from
the Response/Function List screen
Enter the following information on the Response Definition
screen:
• The response type (local or global)
• The control command (optional) used to invoke the associated

function
For an example of using ADSA to further define responses, see
Steps 4 and 5 in Instructions.

Modifying a response
Procedure to modify an application response.
This procedure cannot be used to modify a response name. (See
note 4.)
Do not confuse application responses with dialog response
processes. (See note 5.)

Display the responses and functions on the Response/Function
List screen.
Make any changes required.
Optionally select the response to be modified by placing a
non-blank character next to the response and pressing [PF5] to
access the Response Definition screen.
Modify any specifications on the Response Definition screen,
including:
• The response type (global or local)
• The control command that is used to invoke the function
For an example of using ADSA to modify a response, see Steps 2
and 3 in Steps to Modify Department Application.
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Deleting a response
Procedure to delete an application response from an application.
Do not confuse application responses with dialog response
processes. (See note 6.)

Display the responses and functions on the Response/Function
List screen.
Select the response to be deleted by placing a non-blank
character next to the response and pressing [PF5] to access the
Response Definition screen.
Display the response definition (if not already displayed) on
the Response Definition screen as described in "Modifying a
response" in this table.
Place a non-blank character next to the Drop prompt
For an example of using the Response Definition screen, see
"Step 5: Further define application responses" in Instructions.

Enhancing the dialog function definition
Procedure to further define a dialog function to an application.
(See note 7.)

Display the responses and functions on the Response/Function
List screen.
Select the function to be defined by placing a non-blank
character next to the function and pressing [PF5].
Display the Function Definition (Dialog) screen by pressing
[PF5] from the Response/Function List screen.
Enter the following information on the Function Definition
screen:
• A description of the function
• Valid responses for this function
For an example of using ADSA to further define functions, see
"Step 6: Further define application functions" in Instructions.
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Enhancing the menu function definition
Procedure to further define a menu function to an application.
(See note 7.)

Display the responses and functions on the Response/Function
List screen.
Select the menu function to be defined by placing a non-blank
character next to the function and pressing [PF5].
Display the Function Definition (Menu) screen by pressing
[PF5] from the Response/Function List screen.
Enter the following information on the Function Definition
screen:
• A description of the function
• Specify heading text to be displayed on the runtime menu:

a. Enter the number of heading lines after the Heading lines
prompt.

b. Enter the heading text in lines below the Heading line text
prompt.

Identify the valid responses for this function.
• Display the second page of the Function Definition (Menu)

screen by pressing [PF8] from page 1.
• Enter a non-blank character next to each response that is valid

for the menu.
Customize the menu display for a menu function: (See note 9.)
• (Optional) Change how responses are displayed on the

runtime menu:
a. Change the sequence of responses by typing new

sequence numbers for the responses to be moved
b. Suppress the display of a valid response by entering zeros

over the sequence number for the response; the response
remains available from the menu even though it is not
displayed.

For an example of changing the response sequence for a menu
function, see "Menu function" in Defining an Application Structure
Using ADSA.
For an example of using ADSA to further define functions, see
"Step 6: Further define application functions" in Instructions.

Modifying a function
Procedure to modify an application function.
This procedure cannot be used to modify a function name. (See
note 10.)

Display the responses and functions on the Response/Function
List screen.
Make any changes required.
Optionally select the function to be further modified by placing
a non-blank character next to the function and pressing [PF5] to
access the Function Definition screen.
Modify any specifications on the Function Definition screen,
including:
• Description
• Associated dialog
• Default response
• Valid responses
For an example of using ADSA to modify a function, see "Step
4: Modify the ADDDEP function" in Steps to Modify Department
Application.

Deleting a function
Procedure to delete a function and all responses that invoke that
function.

Display the function definition (if not already displayed) on the
Function Definition screen as described in "Modifying a function"
in this table.
Place a non-blank character next to the Drop prompt
For an example of using the Function Definition screen, see "Step
6: Further define application functions" in Instructions.
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Adding a task code
Procedure to add an entry point to the application.

Display the Task Codes screen by selecting 5 from the Main
Menu.
Add the task code:
• Enter a task code below the Task code heading
• Enter a function name below the corresponding Function

heading.
For an example of using ADSA to define a task code, see "Step 7:
Define a task code" in Instructions.

Modifying a task code
Procedure to modify the name or entry-point function for an
application.

Display the Task Codes screen by selecting 5 from the Main
Menu.
Erase the task code from the screen by pressing the ERASE
EOF key or typing spaces over the task code.
For an example of using the Task Codes screen, see "Step 7:
Define a task code" in Instructions.

Notes:

1. To modify an application name:
a. Add the application definition to the data dictionary, this time using the new name. Copy the existing definition

using the Copy option under the Add activity on the action bar of the Main Menu. For instructions, see "Adding an
application" in the previous table.

b. Delete the old application. For instructions, see "Deleting an application" in the previous table.
2. To add a response process to a dialog, see topic "Using ADSC."
3. If the function does not already exist, ADSA automatically adds a skeleton function with the specified name.
4. To modify a response name:

a. Add the response definition again, this time using the new name. For instructions, see "Adding a response" in the
previous table.

b. Delete the old response. For instructions, see "Deleting a response" in the previous table.
5. To modify a dialog response process, which is a module of process-language code, see the topic "Using ADSC."
6. To delete a response process from a dialog, see the topic "Using ADSC."
7. For system functions (such as QUIT), you do not need to follow this procedure; system functions are added to the

application automatically when you define responses to invoke the system functions.
8. In addition to the listed function types, you also specify the function type for either a user program or menu/dialog

function. For more information about these function types, see the ADS Reference information in the IDMS Reference
documentation.

9. Valid also for menu/dialog functions.
10. To modify a function name:

a. Make a note of specifications for the function on the Function Definition screen.
b. Delete the function. For instructions, see  "Deleting a function" in the previous table.
c. Add the function using the new name. For instructions, see "Adding a function" in the previous table.

Using ADSC
ADSC is the application development tool that is used to define dialogs. Dialogs are associated with dialog functions in
applications. At runtime, a dialog interacts with the user with a map (screen). A dialog also performs processing, such as
updating the database.

The first screen in an ADSC session is the Main Menu screen.

ADSC Main Menu Screen

 ┌─
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 │     Add  Modify  Compile  Delete  Display  Switch

 └─ .____________________________________________________________________.

                                CA ADS Online Dialog Compiler

                            CA, Inc.

 ┌─

 │  Type and select. Then Enter or select an action.

 │

 │     Dialog name . . . . . . .   ________

 │     Dialog version  . . . . .   ____

 │     Dictionary name . . . . .   ________

 │     Dictionary node . . . . .   ________

 └─

 ┌─    Screen  . . . . . . . . .   1  1. General options

 │                                    2. Assign maps

 │                                    3. Assign database

 │                                    4. Assign records and tables

 │                                    5. Assign process modules

 └─

             Copyright (C) 2003 CA, Inc.

  Command ===>

  Enter  F1=Help  F3=Exit  F10=Action

 

Enter information in the dialog after prompts in the Specification area.

Select the next ADSC activity or screen from Screen prompt.

To get from one ADSC screen to another, you can either enter the number that is associated with the screen on the
Main Menu (and press [Enter]) or press [PF5] to move through the sequence of screens.

Select an action by tabbing to the action bar or selecting with the command line.

You can use ADSC to perform the following procedures:

• Adding a dialog
• Modifying a dialog
• Deleting a dialog
• Adding a work record to a dialog
• Modifying a work record in a dialog
• Deleting a work record from a dialog
• Adding a declaration module to a dialog
• Modifying a declaration module specification
• Deleting a declaration module from a dialog
• Adding a premap process to a dialog
• Modifying a premap process specification
• Deleting a premap process from a dialog
• Adding a response process to a dialog
• Modifying a response process specification
• Deleting a response process from a dialog
• Viewing process module errors
• Correcting syntax errors
• Correcting discrepancies between dialog components

 936



 Programming

The table that follows describes how to use ADSC to perform the procedures. Instructions in the table assume that you
have already invoked ADSC, as discussed in "Invoking Development Tools."

For more information about these and other ADSC procedures, see ADS Reference.

Operation Procedure
Adding a dialog
Procedure to define a skeleton dialog (for a prototype application)
or a fully functional dialog.

Enter basic information about the dialog on the dialog Main
Menu screen:
• The dialog name
• A dictionary name/node (when applicable)
Associate a map with the dialog on the Map Specifications
screen.
Associate a subschema or access module with the dialog on the
Database Specifications screen. (See note 1.)
If you are creating a skeleton dialog, you can now proceed
immediately to Step 5 of Define Dialogs to compile the dialog.
(Optional) Make more specifications on appropriate ADSC
screens:
• Specify more dialog options (for example, symbol and

diagnostic tables to simplify the application development
process) by using the Options and Directives screen.

For more information about the Options and Directives screen,
see "Step 2 Specify Dialog Options" in Adding Process Modules to
Dialogs Using ADSC.
• Associate one or more work records or SQL-defined tables

with the dialog by using the Records and Tables screen, as
described in "Adding a work record to a dialog" later in this
table.

• Associate a declaration module, premap process, and one
or more response processes with the dialog by using the
Process Modules screen, as described in "Adding processes
to a dialog" later in this table.

Create a dialog load module by selecting the Compile activity
from the action bar on the Main Menu.
For an example of using ADSC to add dialogs, see Defining
Dialogs Using ADSC.
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Modifying a dialog
Procedure to modify a dialog definition. This procedure cannot be
used to modify a dialog name. (See note 2.)

Display the dialog definition (if not already displayed) by
entering the following information on the Main Menu screen:
• The dialog name
• The dictionary name/node (when applicable)
Modify dialog specifications on appropriate ADSC screens:
• (Optional) Add or modify dialog options by using the Options

and Directives screen. For more information about the Options
and Directives screen, see "Step 2: Specify Dialog Options" in
Adding Process Modules to Dialogs Using ADSC.

• (Optional) Add or modify map information on the Map
Specifications screen. For more information about the Map
Specifications screen, see "Step 3 Name the Associated Map"
in Define Dialogs.

• (Optional) Add or modify subschema or access module
information on the Database Specifications screen. For more
information about the Database Specifications screen, see
"Step 3: Add a Subschema" in Adding Process Modules to
Dialogs Using ADSC.

• (Optional) Add, modify, or delete work record specifications
or tables on the Records and Tables screen, as described
later in this table.

• (Optional) Add, modify, or delete the process module
specifications on the Process Modules screen, as described
later in this table.

Recompile the dialog load module by selecting the Compile
activity on the Main Menu.
For examples of modifying dialogs, see Updating Modified Maps in
Dialogs Using ADSC and Updating Modified Process Modules in
Dialogs Using ADSC.

Deleting a dialog
Procedure to delete a dialog from the data dictionary.

Enter the following information on a blank Main Menu screen:
• The dialog name
• The dictionary name/node (when applicable)
Choose the Delete activity from the action bar.
Confirm or rescind the deletion.
For an example of using ADSC, see Defining Dialogs Using
ADSC.

Adding a work record to a dialog
Procedure to make an existing work record or table available to a
dialog and its processes. (See note 3.)
To add a work record to the data dictionary, see Using the IDD
Menu Facility.

Display the Records and Tables screen by selecting 4 from the
Main Menu screen.
Enter the name of the work record or table to be associated
with the dialog under the Record name prompt.
For a work record, enter a non-blank character under the prompt
Work.
For an example of adding a work record to a dialog, see "Step
4 Add a Work Record" in Completing Dialog XXXDUPD Using
ADSC.

Deleting a work record from a dialog
Procedure to delete a work record or table from a dialog.
This procedure does not delete a work record from the data
dictionary. (See note 4.)

Display the Records and Tables screen by selecting 4 from the
Main Menu screen.
Enter a non-blank character in the Drop column opposite the
work record or table to be deleted.
For an example of how to use the Records and Tables screen,
see "Step 4 Add a Work Record" in Completing Dialog XXXDUPD
Using ADSC.
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Adding process modules to a dialog
Procedure to associate existing process modules with a dialog.
To define a process module in the data dictionary, see Using the
IDD Menu Facility.

Display the Process Modules screen by selecting 5 from the Main
Menu.
Enter the name of the process module to be associated with the
dialog after the Name prompt.
Specify the type of process module it is: declaration, premap,
response, default response.
If this is a response process, enter the following information:

A control key
(optional) specified after the Key prompt

A response field value
(optional) specified after the Value prompt
Note: Each response process must have a key
and/or a response field value, or be the default
response.

Execution status on input errors
(optional) enabled by entering a non-blank character
before the Execute on edit errors prompt; in this
case, the response process is executed at runtime
even when input errors are entered.

For information about automatic editing, see Mapping Facility.
Press [Enter] to add the process module to the dialog definition.
For an example of using ADSC to associate a process module
with a dialog, see Adding Process Modules to Dialogs Using
ADSC.
For more information about the Process Module screen, refer to
ADS Reference.

Modifying a process module
Procedure to associate a modified process module with a dialog or
to replace the current process module.
This procedure does not modify source statements for the process
module in the data dictionary. (See note 5.)

Display the Process Modules screen.
(Optional) Change the process module name by typing over the
displayed name. The new name must identify an existing process
module in the data dictionary.
(Optional) Modify specifications:
• Key
• Value
• Execute on errors
• Type (1=Declaration, 2=Premap, 3=Response, 4=Default

response)
Press [Enter] to input modified Process Modules screen
specifications.
For an example of modifying a process module specification, see
Updating Modified Process Modules in Dialogs Using ADSC.

Deleting a process module from a dialog
Procedure to delete a process module from a dialog.
This procedure does not delete the process module from the data
dictionary. (See note 6.)

Display the Process Modules screen (if it not already displayed)
by selecting 5 from the Main Menu.
Enter a non-blank character next to the Drop prompt.
For an example of using the Process Modules screen, see Adding
Process Modules to Dialogs Using ADSC.
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Compiling the dialog
Procedure to compile process code and create the dialog load
module.

Create a load module for the application by selecting the
Compile activity from the action bar on the Main Menu.
ADSC attempts to compile all process modules associated with
the dialog and, if successful, create a load module. (See note 10.)
Note: If ADSC finds errors during the compile, the process module
is not added to the dialog. ADSC displays an error message.
In this case, you must view and correct process module errors and
then recompile the process module. For more information, see
"Viewing process module errors" in this table.

Viewing process module errors
Procedure to view compile-time errors and error messages found
by ADSC in a process module.
To correct errors in process modules, see "Correcting syntax
errors" and "Correct discrepancies between dialog components" in
this table.

Display a listing of the module and its errors:
• Choose the View messages option from the Compile activity

on the action bar on the Main Menu.

Correcting syntax errors
Procedure to correct syntax errors (such as omitted periods or
misspelled words) in a process module.
To view error messages for a process module, see "Viewing
process module errors" earlier in this table.

Choosing the View messages option from the Compile activity
on the action bar of the Main Menu brings you to the Compiled
Process Modules screen.
On the Compiled Process Modules screen, choose Display to
go to the Dialog Process Source screen. The Dialog Process
Source screen shows you the process source and errors that were
encountered by the compiler.
Press [PF5] to move to IDD to correct errors. (See note 11.)
For an example of using IDD and ADSC to correct syntax errors,
see "Correct syntax errors" in Adding Process Modules to Dialogs
Using ADSC.
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Correcting discrepancies between dialog components
Procedure to correct discrepancies between a process module
and another dialog component (for example, a map, record, record
element, or subschema).
To view error messages for a process module, see "Viewing
process module errors" earlier in this table.

Choosing the View messages option from the Compile activity on
the action bar of the Main Menu brings you to the Structural Error
Display screen.
Correct the errors by using the appropriate development tool:

For errors made on ADSC screens
(such as an incorrect subschema name), proceed to
the appropriate screen and change the specification.

For errors made in a different development tool
(such as a record definition made by using the IDD
menu facility):

• Transfer to the development tool by selecting
the Switch activity from the action bar on the
Main Menu (if you are operating under TCF) and
specify the task code for the development tool.

For more information about transferring to other
development tools, see "Invoking Development
Tools" in ADS Development Tools.

• Correct and recompile the definition:
– To modify maps, see Using MAPC later in this section.
– To modify work records, elements, and process modules,

see Using the IDD Menu Facility.

Transfer back to ADSC
(if necessary) by using the Switch activity.
Recompile the dialog.

For information about correcting discrepancies between dialog
components, see "Correct Errors in Process Dialogs" in Adding
Process Modules to Dialogs Using ADSC.

Notes:

1. You do not have to name the subschema and schema in the following situations:
– If you are creating a skeleton dialog for the basic prototype of an application.
– If the dialog uses only SQL statements to access the database
– If the dialog does not access a database
An access module must be named only if the dialog is accessing a database using SQL statements and an existing
access module is going to be used.

2. To modify a dialog name, copy the dialog definition to a new dialog name using the Copy option of the Add activity on
the action bar on the Main Menu. Delete the old dialog.

3. Work records that are associated with the dialog's map are automatically available to the dialog and do not need to be
added to the dialog separately.

4. To delete a work record from the data dictionary, see Using the IDD Menu Facility.
5. To modify process module source statements in the data dictionary, see Using the IDD Menu Facility.
6. To delete a process module from the data dictionary, see Using the IDD Menu Facility.
7. To define a process module in the data dictionary, see Using the IDD Menu Facility.
8. You can associate a response process with several control keys and/or response field values. To do this, add the

response process to the dialog several times, each time specifying a different control key and/or response field value
for the response process. Only one copy of the compiled response is included in the dialog load module.

9. To modify process module source statements, see Using the IDD Menu Facility.
10. Whenever you select the Compile activity, ADSC compiles all process modules before creating a load module for the

dialog.
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11. When you switch to IDD from ADSC after encountering compile errors, you are in full-screen mode in IDD.

For more information about IDD full-screen mode, see Using Common Facilities.

Using MAPC
MAPC is the application development tool used to define online maps. In ADS applications, maps are displayed by
dialogs.

The first screen in an MAPC session is the Main Menu screen. A sample Main Menu screen is shown below:

┌─     Add  Modify  Compile  Delete  Display  Switch

│   .______________________________________________________________________.

└─

                       CA IDMS/DC Online Map Compiler

                  CA, Inc.

┌─

│      Map name   . . . . . . .    ________

│      Map version  . . . . . .    ____

│      Dictionary name  . . . .    ________

│      Dictionary node  . . . .    ________

└─

┌─     Screen . . . . . . . . . _    1. General options

│                                    2. Map-Level help text definition

│                                    3. Associated records

│                                    4. Layout

│                                    5. Field definition

└─

             Copyright (C) 2003 CA, Inc.

   Command ===>

   Enter  F1=Help  F3=Exit  F10=Action

You can display an MAPC screen by entering a value opposite the Screen prompt and pressing [Enter].

The following table describes how to use MAPC to perform the following procedures:

• Adding a map
• Modifying a map
• Deleting a map
• Adding new fields to a map
• Modifying existing fields on a map
• Deleting fields from a map

For more information on these and other MAPC procedures, refer to IDMS Mapping Facility Section.
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Instructions in the table assume that you have already invoked MAPC, as discussed earlier in this section.

Operation Procedure
Adding a map
Procedure to add a map definition to the data dictionary
To add an existing map to a dialog, see "Using ADSC" earlier in
this section.

Specific basic information about the map on the MAPC Main
Menu:
The map name
The dictionary name/node (when applicable)
Names the associated database and work records on the
Associated Records screen.
Autopaint the map by naming the map fields on the Automatic
Screen Painter screen.
Optionally make additional specifications on other MAPC screens.
For more information on available MAPC screens and definition
options, refer to IDMS Mapping Facility Section.
Optionally modify the map layout using the Layout screen.
Create a map load module using the Compile4 activity from the
action bar on the Main Menu.
For an example of using MAPC to add a map definition, see
Section9, "Defining a Screen Display Using MAPC".

Modifying a map
Procedure to modify an existing map.
This procedure cannot be used to modify a map name1.
To update a modified map definition in a dialog, recompile the
dialog as described in "Using ADSC" earlier in this section.

Display the map definition by entering on a Main Menu screen:
The map name
the dictionary name/node (when applicable)
Optionally add and modify basic information about the map,
including names of associated database and work records.
Optionally add, modify, and/or delete fields. You can add,
modify, and delete fields at the same time:
To add new fields, see "Adding new fields to a map" later in this
table.
To modify fields, see "Modifying existing fields on a map" later in
this table.
To delete fields, see "Deleting fields from a map" later in this table.
Optionally add, modify, and/or delete specifications on other
MAPC screens.
For more information on available MAPC specifications, see IDMS
Mapping Facility Section.
Recompile the map load module: by specifying the Compile4
activity from the action bar on the Main Menu.
Note: If new copies of maps are not automatically loaded in the
program pool at your site, return to IDMS/DC or DC/UCF and
issue the following command before executing the modified map:
DCMT VARY PROGRAM modified-map-name
NEW COPY.
This command causes a new copy of the map to be loaded in the
program pool.
For an example of using MAPC to modify a map, see Section12,
"Modifying a Map Using MAPC".
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Deleting a map
Procedure to delete a map from the data dictionary.
To delete a map from a dialog, modify the dialog as described in
"Using ADSC" earlier in this section.

Identify the map to be deleted on the Main Menu screen by
entering:
The map name
the dictionary name/node (when applicable)
Choose the Delete action4 from the action bar
Confirm or rescind the action
The next time you modify a dialog associated with a deleted map,
ADSC displays a message warning you that the map has been
deleted. Users can continue to execute a deleted map until a
new copy of the map is loaded in the program pool, provided that
automatic load is not specified in the system generation OLM
statement.
For an example of using MAPC, see Section9, "Defining a Screen
Display Using MAPC".

Adding new fields to a map
Procedure to add new fields to a map.
To move or modify fields, see "Modifying existing fields on a map"
later in this table. To delete fields, see "Deleting fields from a map"
later in this table.

Display the Layout screen from the Main Menu by entering 2
opposite the Screen prompt and pressing [Enter].
Define each new field on the Layout screen as described below:
Move the cursor to the screen position that immediately precedes
the starting position of the field.
Type a start-field character2 to signal the start of the field. The
field starts in the column immediately after the start-field character.
For a literal field only, specify the value to be displayed at
runtime by typing a literal string after the start-field character, as
shown below for a field that displays the value DEPARTMENT
INFORMATION:

   ;DEPARTMENT INFORMATION

Note: For a variable field, you will specify the value to be
displayed at runtime in Step 3 later in this procedure.
Optionally add additional new fields as described in Steps 1, 2,
and 3 above.
Press [Enter] to save the current map layout for further definition.
Select fields for further editing by positioning the cursor on the
field and pressing [PF2] or by overtyping the start-field character
with the field-select character (the default is a percent sign).3

Editing fields
Procedure to edit variable fields on a map.

Press [PF5] from the Layout screen to access the Literal or
Field Definition screen.
Edit variable fields on the Field Definition screen as described
below:
Specify the value to be displayed by the field by naming
a record element or system-supplied field ($RESPONSE,
$MESSAGE, or $PAGE) after the Element prompt.
Optionally override default specifications for the variable field:
For an example of adding fields to a map, see Section9, "Defining
a Screen Display Using MAPC".
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Modifying existing fields on a map
Procedure to modify or move existing fields on a map.
Adding new fields to a map is presented in "Adding new fields to a
map" earlier in this table.
To associate the modified map with any dialogs that use the map,
you recompile the dialog load module. See "Using ADSC" earlier
in this section.

Display the Layout screen from the Main Menu screen by
entering 4 at the Screen prompt.
Use the alternate set of function keys to mark and move the
fields
Select one or more fields to be modified by positioning the
cursor on the field and pressing [PF2] or by overtyping the start-
field character with a percent sign.
Modify each field definition selected as described below:
Display the Field Definition or Literal Definition screen.
Modify any specifications for the field.
Recompile the map load module if there are no more updates to
be made to the map by selecting the Compile4 activity from the
action bar on the Main Menu.
For an example of modifying fields on a map, see Section12,
"Modifying a Map Using MAPC".

Deleting fields from a map
Procedure to delete existing fields from a map
To associate the modified map with any dialogs that use the map,
recompile the dialog load module. See "Using ADSC" earlier in
this section.

Display the Layout screen by entering 4 at the Screen prompt
on the Main Menu.
Make sure that insert-character mode is disabled by pressing
the RESET key.
Select the fields to be deleted by positioning the cursor on the
field or fields and pressing [PF2] or by overtyping the start-field
character with the field-select character.
Press [PF5] to move to the Literal Definition or Field Definition
screen.
Enter a nonblank character next to the Drop field prompt to
delete the field.
Recompile the map load module (if there are no more updates
to be made to the map) by selecting the Compile activity from the
action bar on the Main Menu.

Notes:

1 To modify a map name:

• Make a copy of the original map, using the new name for the copy.
For more information on copying a map, refer to IDMS Mapping Facility Section.

• Create a load module for the new copy.

2 The start-field character is defined at system generation time; for example, default start-field characters are the field
mark (;) or the left brace ({).

3 The select-field and start-field characters are defined at system-generation time and can vary from site to site; the
default select-field character is the percent sign (%).

4 The dictionary is updated only on a Compile or a Delete action. A record becomes map-owned only after the map is
compiled.

Using the IDD Menu Facility
As an application developer, you can use the IDD menu facility to define data (records and elements) and process
modules in the data dictionary.

Alternatively, you can use online IDD to define data and process modules.

For information on how to use online IDD, see the IDMS IDD Quick Reference Section.
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The first screen in an IDD menu facility session is the Master Selection screen. A sample Master Selection screen is
shown below:

                        CA                  CAGJF0

        IDD REL 15.0              *** MASTER SELECTION ***                   TOP

   ─►

┌─

│

│               DICTIONARY NAME...: DEMO         NODE NAME..:

│

│               USER NAME.........:

│               PASSWORD..........:

│

│               USAGE MODE........: X UPDATE    _ RETRIEVAL

│

│               PFKEY SIMULATION..: X OFF       _ ON

└─

┌─

│   _ ATTR  =  ATTRIBUTE     <PF2>              _ PROC  =  PROCESS        <PF3>

│   _ CLAS  =  CLASS         <PF4>              _ PROG  =  PROGRAM        <PF5>

│   _ ELEM  =  ELEMENT       <PF6>              _ RECD  =  RECORD         <PF7>

│   _ FILE  =  FILE          <PF8>              _ TABL  =  TABLE          <PF9>

│   _ MODU  =  MODULE        <PF10>             _ USER  =  USER           <PF11>

│   _ ENTL  =  USER DEFINED ENTITY LIST         _ SYST  =  SYSTEM

│   _ MSGS  =  MESSAGE

│   _ QFIL  =  QFILE                            _ OPTI  =  OPTIONS

│   _ DISP  =  DISPLAY ALL                      _ HELP  =  HELP           <PF1>

└─

To get from one IDD screen to another, you can enter the identifier for the next screen in the current screen's command
area, select the screen identifier from the Activity Selection area, or press the control key associated with the screen.
Identifiers and control keys for available screens are listed in the Activity Selection area of IDD menu facility screens.

The following table describes how to use the IDD menu facility to perform the following procedures:

• Adding an element
• Modifying an element
• Deleting an element
• Adding a work record
• Modifying a work record
• Deleting a work record
• Adding a process module
• Modifying a process module
• Copying a process module
• Deleting a process module

For more information on using the IDD menu facility, refer to IDMS Common Facilities Section.

For information on other operations you can perform by using IDD, refer to IDMS IDD Quick Reference Section.
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Instructions in table assume that you have already invoked IDD, as discussed earlier in this section.

Operation Procedure
Adding an element
Procedure to add a new element to the data dictionary
To add an existing element to a work record, see "Adding a work
record" later in this table.

Display the Element Entity screen by entering the
identifier(elem) for the screen in the command area, as shown
below1:

-─► elem

Define the element on the Element Entity screen:
Type an element name.
Select the ADD action and deselect (space over) DISPLAY.
Optionally type a description of the element.
Specify a picture; for example, PIC X(20).
Select a usage mode; for example, COMP-3 (default is DISPLAY).
For an example of using the IDD menu facility to define an
element, see "Step 1: Define an element" in Section14.

Modifying an element
Procedure to modify an element definition in the data dictionary.
To update the modified element in any records that contain the
element, see "Modifying a work record" later in this table.
This procedure cannot be used to modify an element name2.

Display the element to be modified on the Element Entity
screen by typing the identifier (ELEM) for the screen in the
command area, followed by the name of the element, as shown
below for an element named ELEMENT1:

─► elem element1

Modify the element:
Select the MODIFY action and deselect DISPLAY.
Modify any of the following specifications:
Description
Picture
Usage mode
For an example of using the Element Entity screen, see "Step 1:
Define an element" in Section14.

Deleting an element
Procedure to delete an element definition from the data dictionary.
This procedure cannot be used to delete an element that already
belongs to a work record3.

Display the element to be deleted on the Element Entity screen
bytyping the identifier (ELEM) for the screen in the command
area, followed by the name of the element, as shown below for an
element named ELEMENT1:

─► elem element1

Delete the element:
Select the DELETE action.
Deselect the DISPLAY action.
For an example of using the Element Entity screen, see "Step 1:
Define an element" in Section14.
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Adding a work record
Procedure to add a work record to the data dictionary.
To add elements to the data dictionary, see "Adding an element"
earlier in this table.

Display the Record Entity screen by entering the identifier(recd)
for the screen in the command area:

─► recd

Define the work record on the Record Entity screen:
Type a record name.
Select the ADD action and deselect DISPLAY.
Optionally make additional specifications for the work record.
For more information on available record options and screens,
refer to IDMS IDD Quick Reference Section.
Associate existing elements with the work record by using the
Record Element screen:
Display the Record Element screen from the Record Entity screen
by entering the identifier (relm) for the screen in the command
area:

─► relm

Associate an element with the work record:
Type the name of an existing element.
Optionally override any existing element specifications for:
Picture
Usage mode
Optionally make other specifications for the element.
For more information on available record options and screens,
refer to IDMS IDD Quick Reference Section.
Optionally associate another element with the work record as
described in Step 3.2 above, after first pressing the page-forward
key (default is [PF8]) to display a blank Record Element screen.
For an example of using the Element Entity screen, see "Step 2:
Define a work record" in Section14.
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Modifying a work record -- continued on next two pages
Procedure to modify a work record in order to replace elements in
the record or to modify specifications for record elements.
This procedure cannot be used to modify a work record name4.

Display the work record to be modified by typingthe identifier
(RECD) for the Record Entity screen in the command area,
followed by the name of the record, as shown below for a record
named WK-RECORD1:

─► recd wk-record1

Optionally add, modify, or delete work record specifications.
For more information on record specifications and screens, refer
to IDMS IDD Quick Reference Section.
Optionally modify element specifications for the record:
To associate an element with the work record:
Display the Record Element screen by entering the identifier
(relm) for the screen in the command area:

─► relm

Associate an element with the record:
type the name of an existing element5.
Optionally override any existing element specifications for:
Picture
Usage mode
Optionally make other specifications for the element.
For more information on record element specifications, refer to
IDMS IDD Quick Reference Section.
Optionally associate another element with the record as described
in Step b above, after first pressing the page-forward key (default
is [PF8]) to display a blank Record Element screen.
To replace an element in the record:
Display the record element specification in either of the following
ways:
When the record contains a few record elements:
Display the Record Element screen by entering the identifier
(relm) for the screen in the command area:

─► relm

Page through record elements in the record (if necessary) to
display the required record element. To do this, press the page-
forward key (default is [PF8]).
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Modifying a work record -- continued When the record contains several record elements:
Display the Record Element List screen by entering the
identifier(rell) for the screen in the command area:

─► rell

From the displayed list of elements, select the record element
to be replaced by entering a nonblank character in the SELECT
column for the element.
Modify the record element specification:
Select the REPLACE action.
Note: The REPLACE action:
Deletes the element from the work record
Adds a new copy of the element to the record.
REPLACE does not modify the original element in the data
dictionary.
Optionally type a new element name to replace the existing
element with another.
Optionally override any existing element specifications for:
Picture
Usage mode
Optionally modify other specifications
For more information on available record element specifications,
refer to IDMS IDD Quick Reference Section.
Optionally select and modify another record element
specification:
Return to the Record Element List screen by pressing CLEAR
(after pressing [Enter] to make sure that all record element
specifications are entered).
Select the record element to be modified by entering a nonblank
character in the SELECT column for the element.
Modify the record element as described in Step b above.

Modifying a work record -- continued To remove an element from the record:
Display the record element specification:
Display the Record Element List screen by entering the identifier
(rell) for the screen in the command area:

─► rell

From the displayed list of elements, select the record element
specification to be removed by entering a nonblank character in
the SELECT column for the element.
Remove the element by selecting the REMOVE action.
Note: The REMOVE action deletes the record element
specification from the record but not from the data dictionary.
For an example of using the IDD menu facility for records, see
Section15, "Defining Work Records Using IDD".
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Deleting a work record
Procedure to delete a record from the data dictionary.
This procedure cannot be used to delete a work record used by a
map or a dialog6.
This procedure does not delete record elements from the data
dictionary7.

Display the work record to be deleted on the Record Entity
screen by typing the identifier (RECD) for the screen in the
command area, followed by the name of the record to be deleted,
as shown below for a record named WK-RECORD1:

─► recd wk-record1

Delete the work record:
Select the DELETE action.
Deselect the DISPLAY action.
For an example of using the IDD menu facility for work records,
see num=14.Defining Work Records Using IDD.

Adding a process module
Procedure to add a process module definition and source
statements to the data dictionary.
To make an existing process module the premap or response
process for a dialog, see "Using ADSG" earlier in this section.

Display the Process Entity screen by entering the identifier
(proc) for the screen in the command area:

─► proc

Specify basic information on the process module on the Process
Entity screen:
Type the process module name.
Select the ADD action and deselect DISPLAY.
Optionally type a description for the process module.
Display the Process Source screen from the Process Entity
screen by entering srce in the command area:

─► srce

Enter process source statements for the module8.
Type one or more lines of process statements on a page of the
Process Source screen.
Note: Do not extend process source statements beyond column
72.
Optionally enter additional pages of process source statements.
For each new page:
Place the cursor on the line after which new source statements
are to be inserted.
Press [PF4] (default) to open new lines after the cursor.
Enter lines of process statements on the new page.
Press [PF5] (default) to apply your changes to the work file
maintained by the IDD menu facility.
Press [Enter] to add the process source statements to the
process module in the data dictionary.
For an example of using the IDD menu facility to define a process
module, see "Defining process modules using IDD" in Section12.
A process module's source statements are compiled when the
process module is added to a dialog. For information on adding
process modules (as premap and response processes) to a
dialog, see "Using ADSC" earlier in this section.
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Modifying a process module
Procedure to modify a process module in the data dictionary.
This procedure does not update dialogs that use the process
module9.
This procedure cannot be used to modify a process module
name10.

Display the process module to be modified on the Process
Entity screen by typing the identifier (PROC) for the screen in the
command area, followed by the name of the process module, as
shown below for a process module named PROCESS1:

─► proc process1

Modify process statements, as necessary:
Display process statements for the module on the Process Source
screen by entering the identifier (srce) for the screen in the
command area:

─► srce

Add, modify, and delete process statements. To insert one or more
lines of statements:
Place the cursor on the line after which new source statements
are to be inserted.
Press [PF4] (default) to open new lines after the cursor.
Enter lines of process statements on the new page.
Press [PF5] (default) to apply the new statements to the work file
maintained by the IDD menu facility.
Note: Do not extend statements beyond column 72.
Optionally page through the Process Source screen:
Press [PF8] (default) to page forward.
Press [PF7] (default) to page backward.
Press [Enter] to modify the process module stored in the data
dictionary.
For an example of modifying a process module, see Section14,
"Modifying Process Logic in a Dialog".

Copying a process module
Procedure to copy source statements from one process module to
a new process module11.

Display the Process Entity screen by entering the identifier
(proc) for the Process Entity screen in the command area:

─► proc

Specify basic information on the new process module on the
Process Entity screen:
Type the name of the new process module.
Select the ADD action and deselect DISPLAY.
Optionally type a description for the new process.
Display the Copy screen by entering the identifier (copy) for the
screen in the command area:

─► copy

Enter process module specifications:
Type the name of the original process module after the COPY
FROM PROCESS NAME prompt.
Select the PROCESS TEXT action to copy the process
commands in the original process module to the current process
module.
Modify process statements if necessary, by using the Process
Source screen as described in "Modifying a process module"
earlier in this table.
For an example of using IDD for process modules, see Section13
"Adding Process Logic to a Dialog".
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Deleting a process module
Procedure to delete a process module from the data dictionary.
To delete a process module (premap or response process) from a
dialog, see "Using ADSC" earlier in this section.

Display the process module to be deleted by typing the
identifier (PROC) for the Process Entity screen in the command
area, followed by the name of the process module, as shown
below for a process module named PROCESS1:

─► proc process1

Delete the process module:
Select the DELETE action.
Deselect the DISPLAY action.
For an example of using IDD for process modules, see Section13
"Adding Process Logic to a Dialog".

Notes:

1 You can also display any IDD menu facility screen by using either of the following methods:

• Select the activity that identifies the screen (in this case, ELEM) from the Activity Selection area of the current screen
and press [Enter].

• Press the control key listed for the screen (in this case, [PF6]).

2 To modify an element name:

• Add the element definition to the data dictionary again, this time using the new name. For instruction, see "Adding an
element", earlier in the table.

• Add the new element to and remove the old element from any work records that contain the element, as described in
"Modifying a work record" later in the table.

• Then delete the old element from the data dictionary, as described below in "Deleting an element".

3 To delete an element that belongs to a work record:

• Remove the element from the record, as described in "Modifying a work record" later in the table.
• Delete the element from the data dictionary.

4 To modify a work record name:

• Add the work record definition to the data dictionary again, this time using the new name. For instruction, see "Adding
an element", earlier in the table.

• Delete the old record from the data dictionary as described in "Deleting a work record" later in the table.

5 If the element already belongs to the record, specifications on the Record Element screen modify previous specifications
for the record element.

6 If the work record participates in maps and/or dialogs:

• Delete the record from each map (by using the MAPC Associated Records screen) and/or from each dialog (by using
the ADSC Records and Tables screen).

• Delete the record from the data dictionary.

7 To delete elements from the data dictionary, see "Deleting an element" earlier in the table.

8 For information on specific process statements, refer to ADS Reference Section.

9 To update dialogs that use the module, see "Modifying a premap process specification" or "Modifying a response
process specification" as appropriate, in "Using ADSC" earlier in this section. At this point, the process module's source
statements are compiled.

10 To modify a process module name:
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• Add a new process module, using the new name, on the Process Entity screen.
• Copy the source statements from the original process module by using the Copy screen, as described in "Copying a

process module" later in the table.
• If appropriate, delete the original process module from the data dictionary, as described in "Deleting a process module"

later in the table.

11 You can also use one process module's source statements in another process module by using the INCLUDE
command. The INCLUDE command names the process module whose source statements are included in the current
process module at compile time.

Layout Of the DEPARTMENT Record
This section presents the layout and configuration of the sample DEPARTMENT record. DEPARTMENT is defined in the
non-SQL defined demonstration database that can be installed with the system.

Definition

As defined at installation time:

The DEPARTMENT record
ownsthe EMPLOYEE record.
In order to delete a department that owns employees, you must either disconnect or delete the department's
employees. To delete a department along with its employees, you use a process command like:
ERASE DEPARTMENT ALL MEMBERS.

The DEPARTMENT record is defined in the ORG-DEMO-REGION
.

Sample DEPARTMENT Record Layout

What is below shows the layout of the DEPARTMENT record as defined at installation time.

NOTE
The demonstration database and the DEPARTMENT record may be defined differently at your site.

 Record:  DEPARTMENT             Version:  100

   Location mode:  CALC

   CALC field...:  DEPT-ID-0410

   Duplicates records are not allowed

      Element:  DEPT-ID-0410

              Picture:  9(4)

              Usage..:  Display

      Element:  DEPT-NAME-0410

              Picture:  X(45)

              Usage..:  Display

      Element:  DEPT-HEAD-ID-0410

              Picture:  9(4)

              Usage..:  Display
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Using ADS Alive
ADS Alive is an interactive online tool that allows ADS developers to test dialogs and intercept errors for review and
analysis in an online environment.

This section provides an overview of the features of ADS Alive and provides suggestions for dialog testing. In addition, the
many features that ADS Alive offers are documented to assist you.

ADS Alive is a source-level testing and debugging tool that provides the ADS developer with complete control over the
execution of the ADS environment. With it, developers can identify and correct problems in coding and design. Less
experienced developers do not need to understand internal data representations or structure of ADS runtime control
blocks.

Database analysts can use ADS Alive to monitor database errors. All IDMS status errors are fully interpreted and the
information is stored in the ADS Alive queue. Database administration personnel can review the information in the queue
periodically and use it to analyze database problems.

Using ADS Alive to Debug and Test Dialogs

ADS Alive is an excellent tool for debugging and testing dialogs. Programmers can use this tool to test dialogs not known
to have errors, as well as for debugging dialogs that are not terminating normally.

The extensive capabilities of ADS Alive provide the ADS programmer with many possibilities for testing. With ADS Alive
you can intercept and analyze errors, review error interpretation online, and interactively test dialogs. You can then use
IDMS DME to change ADS source online.

Using the features of ADS Alive, you can avoid the extra compiles, test data cases, and the need to understand the
internal data representations or structure of ADS runtime control blocks. This saves both time and resources.

Dialog Animation
The ADS Alive online process by which you can test and debug your dialogs is called dialog "animation." Animation is an
online view of ADS source execution. A typical animation session is described in detail in ADS Alive Session.

Dialog Animation Capabilities

The ADS Alive dialog animation process has several important animation capabilities:

• Two Animation Modes
• Specifying & Altering Animation Stop Locations
• Post Abort Browse Facility
• Displaying & Modifying Record/Element Contents

Two Animation Modes

ADS Alive provides two animation modes:

Non-Interruptible Animation Mode
- Choose this mode if you do not want to specify animation stop (interrupt) points. ADS Alive steps through the
animation one line of code at a time, pausing for a specified length of time.

NOTE
The Non-Interruptible Animation Mode causes all ADS Alive Animation Runtime Session commands to
be inoperative.

Interruptible Animation Mode
- Choose this mode if you want to set animation stop (interrupt) points.
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Specifying and Altering Stop Locations

Using an EDITOR interface and a combination of primary commands and line specifications, you can specify animation
stop locations -- or locations in your source code where the animation process will stop, allowing you to take further action
before continuing the animation.

This gives you the ability to control the animation process and quickly and easily pinpoint errors.

Post-Abort Browse Facility

In the event of a dialog execution abort, ADS Alive displays a Post-Abort Browse Session of the process containing the
error. The line of source that caused the abort is preceded by the associated error message. From the Post-Abort Browse
Facility screen, you can expand IDMS and LRF messages, display all of the records in the dialog, and transfer control to
IDMS DME.

You can also save all Post-Abort Browse Facility diagnostic screens to a queue.

The Post-Abort Browse Facility is described in detail in ADS Alive Session. The queue review procedure is described in
detail in Operations.

Displaying & Modifying Record/Element Contents

During the animation session you can also display the contents of a record and its elements.

Suggestions for Testing
There are a number of ways programmers can use ADS Alive to test a dialog. Here are some possibilities:

• Test a dialog with an animation stop point at the beginning of each possible dialog path. Execution of the dialog will
temporarily halt when the stop point is reached, and you can quickly determine the logic through which the dialog is
passing.

• Test a dialog with stop points set at logical points to verify data fields. When data values such as status codes, control
fields, or intermediate work fields change during a single execution, you can set stop points to trap and review the
changing values.

• Test multiple conditions during one session, avoiding recompilation or regeneration. When data values control the
dialog flow, you can set stop points at decision points and alter data values as needed using the RECORD command.
In this way, you can exercise alternate dialog paths without creating new test data cases.

• Scroll through a record from beginning to end when the dialog has stopped. You can look for questionable values and
change invalid ones before they affect further processing.

• Use the STOP command to set animation stop points to stop only when a field reaches a specific value. This will aid in
determining invalid information stored in records or finding error codes when they occur.

• Run a test session in the Non-Interruptible Mode (without animation stop points). In the event of an abort, ADS Alive
takes you to a browse session from which you can expand error messages, move to an edit session, or go back to an
Animation Setup Session (the Animation Setup Session is described in detail in Section2, ADS Alive Session).

ADS Alive Session
This section provides information about using ADS Alive.

Creating an ADS Alive Animation Session

The procedure for creating an ADS Alive animation session involves selecting a dialog for animation, specifying animation
stop locations, and specifying animation session values.
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After you complete these tasks you animate the dialog to correct bugs or errors as they occur.

Create An Animation Session

To create an animation session, follow these steps:

1. Invoke ADS Alive from the IDMS/DC system.
Type your site-specific task code at the IDMS/DC system prompt. By default, the task code is set to ADSALIVE.
Press Enter.
ADS Alive responds by displaying the following Session Specification screen.

V81  ENTER NEXT TASK CODE: ADSALIVE

2. Begin an ADS Alive session, and select a dialog from one of the following screens.
a. Session Specification screen: 
b. Dialog List Screen
Go to Step 3 or Step 4 for instructions on selecting a dialog from the screen you choose.

3. Select a dialog from the Session Specification screen. The following screen shows an example of wildcard use. This
option is specified when ADS Alive is installed. Using this method, you may use wildcards (*) in the dialog field. See
your DBA if you have any questions about the use of wildcards at your site.
a. For OPTION, type 1 (Animate).
b. Type the dictionary, node, dialog, and dialog version number.
c. Press Enter.

4. Select a dialog from the Dialog List Screen.
a. From the Session Specification screen, for OPTION type 1 (Animate).
b. Leave the Dialog and Dialog Version fields blank.
c. Press Enter to display the Dialog List screen.
d. Type "S" to specify a Dialog.

5. Specify the animation mode for the interrupt points—the duration that the dialog pauses on a line of code before
moving to the next line. ADS Alive provides two modes: Interruptible (default) and Non-Interruptible. Choose Non-
Interruptible if you do not want to use the default interrupt points.
To change the mode to Non-Interruptible follow these steps:
a. From the Specify Animation for DIALOG screen, type N for Interrupt?
b. For Delay Interval, type the duration in seconds.
c. Press Enter.  A message displays indicating that animation is enabled.
d. In the COMMAND field, type =3 and press Enter, to proceed.

6. Optional. You can select specific processes for Interruptible Animation.
a. From the Process List screen, enter "S," "D," or "X" in the column to the left of PROCESS NAME. 

"S" selects every process line.
"D" deletes the process from animation.
"X" selects specific process lines.The Animation Setup Edit screen displays for each process selected.

b. For each process you selected "X," specify the animation mode.
7. Specify stop locations for animation. You set the stop locations using a combination of primary commands and line

specifications. For example, the STOP command allows you to stop the animation B-(Before) or A-(At) lines and
values after n iterations of a loop, at a numerically repeating interval of an iteration, or combinations.
a. After you set the stop locations, press Enter.
b. In the COMMAND filed, type=3 and press Enter, to proceed.

8. Specify animation session values, from the Animation Session Control screen. The options are:
a. SPECIFY ENVIRONMENT OPTIONS: Allows you to change the dbname, dbnode, and dialog version number of

the dialog to be animated.
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b. SPECIFY TASK STREAM TO INVOKE UPON EXIT FROM SESSION: Specifies the task code to invoke when
you finish the Animation Setup Session. For example, type ADS dialog-name. If the dialog is a mainline dialog,
ADS Alive takes you to the Animation Runtime Session of the specified dialog, as soon as you exit the Animation
Setup Session. The dialog does not, however, have to be defined as mainline to use ADS Alive. This can be the
task code of the application of which your dialog is a part.
Leave this field blank to return to the IDMS/DC prompt, ENTER NEXT TASK, when you exit the Animation Setup
Session.

c. SPECIFY TASK STREAM TO INVOKE UPON EXIT FROM ANIMATION: Specifies the task code to invoke when
you exit from ADS Alive during an Animation Runtime Session. For example, type ADS to move to the ADS main
menu as soon as you exit from the Animation Runtime Session. You could also exit to IDMS DME by entering DME
or the appropriate task code.

Animate the Dialog

Animate the dialog to to correct bugs or errors as they occur.

To animate the dialog choose one of the following options:

• Enter =X (Exit) in the COMMAND field of the Animation Session Control screen. If you specified ADS dialog-name
in the SPECIFY TASK STREAM TO INVOKE UPON EXIT FROM SESSION field of the Animation Session Control
screen, you will automatically move to the Animation Runtime Edit screen. Or,

• Type ADS dialog-name after the IDMS/DC prompt to move to the Animation Runtime Edit screen.

EDIT ---DIALOG AA1 IS RUNNING...                             COLUMNS 001 072

COMMAND ===>                                                 SCROLL ===> PAGE

****** *** TOP OF DATA ********************************* CA IDMS/ADSAlive ***

==MSG> DICTIONARY:           NODE:

==MSG>     DIALOG: AA1

==MSG>    VERSION: 0001

==MSG>    PROCESS: AA-PREMAP-1

==MSG>    VERSION: 0001

==MSG> ..............NEXT LINE TO EXECUTE FOLLOWS..............

=STOP> MOVE '1' TO AA-ELEMENT-1.

000008 MOVE 99 TO AA-ELEMENT-2.

=STOP> MOVE 'PREMAP COMPLETED' TO AA-ELEMENT-3.

000010 IF AA-ELEMENT-2 = 100

000011   DO.

000012    MOVE '2' TO AA-ELEMENT-1.

000013    MOVE 101 TO AA-ELEMENT-2.

000014   END.

000015 ELSE

000016   DO.

000017    MOVE '3' TO AA-ELEMENT-1.

000018    MOVE 104 TO AA-ELEMENT-2.

000019   END.

=STOP> DISPLAY.

****** *** BOTTOM OF DATA ****************************** CA IDMS/ADSAlive ***

Active Commands

BOTTOM

CAPS

CURSOR
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DOWN

EDITOR-ID

ENTER

FIND

FIRST

LAST

LEFT

LOCATE

MEMORY

PROFILE

RESET

RESHOW

RFIND

RIGHT

TIME

TOP

UP

ELEMENT

GO

INFO

NOANIMAT

NOPROCSS

NOSTOP

PROCESS

RECORD

REMOVE

REMOVEGO

SHOW

SKIP

STEP

STOP

Non-Interruptible Animation

If you selected non-interruptible animation, you can watch the animation process stop at each line of the dialog. The Non-
Interruptible Animation Mode causes all ADS Alive Animation Runtime Session commands to be inoperative.

Interruptible Animation

If you selected interruptible animation, animation proceeds to the locations that you set at the Animation Setup Edit
screen. The message "NEXT LINE TO EXECUTE FOLLOWS" precedes each animation stop location.

For more information, see Commands for detailed descriptions of Animation Runtime Session commands.

 

 

 

 

Typical ADS Alive Screen
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The following display shows a typical ADS Alive screen. The typical screen includes a COMMAND or OPTION field
followed by a message area.

Online documentation is provided for every screen. Enter the HELP command in the COMMAND or OPTION field for
screen information.

In this section, the commands that are active are listed after the screen. The commands are described in detail in
Common Commands.

CA IDMS/ADS Alive Rnn.nn --  Dialog List  ---------------------hh:mm mm/dd/yy

COMMAND ===>                                                           USGADLS

DICTIONARY:            NODE:

Enter "S" to specify a Dialog for Animation Processing

         DIALOG        DIALOG       DATE          TIME

         NAME          VERSION      UPDATED       UPDATED

          AAAABBBB      0001         mm/dd/yy      171733

          AA1           0001         mm/dd/yy      152751

          ABC           0001         mm/dd/yy      101316

          ABCD1234      0001         mm/dd/yy      171811

          ADSAlive      0001         mm/dd/yy      155237

          ADSCXIST      0001         mm/dd/yy      103947

          ALFDI002      0001         mm/dd/yy      144941

          ALFD002       0001         mm/dd/yy      122632

          ATSQLDLG      0001         mm/dd/yy      154443

          BEPPOD1       0001         mm/dd/yy      144834

          CUDI002       0001         mm/dd/yy      164951

          CUDI003       0001         mm/dd/yy      114230

          CUDI004       0001         mm/dd/yy      090054

          CUID002       0001         mm/dd/yy      105116

          D1            0001         mm/dd/yy      165401

          GWGDIA01      0001         mm/dd/yy      143725

Active Commands

=

DOWN

END

EXIT

HELP

KEYS

QUIT

UP

Transfer Facility

An equal sign (=) followed by an alphanumeric string (=string) gives you the ability to transfer to the system-level function
represented by string. Below is a list of values for the various system levels.
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• Session Specification Screen = 0
• Specify Dialog for Animation Screen = 1
• Session Control Screen = 3
• Exit - Leave Animation Session Intact = X
• Quit - Terminate Animation Session = Q

Post-abort Browse

In the event of an animation/execution abort, ADS Alive displays the Post-Abort Browse Session screen showing the
process containing the error. The line of source code that caused the abort is preceded by the associated error messages.

This screen is presented if DIAGNOSTIC SCREEN IS YES is specified as an ADS statement in your sysgen. See your
database administrator if you have any questions.

If ACTIVITY LOG IS YES is specified as an ADS statement in your sysgen, the Post-Abort Browse Facility diagnostic
screens are saved to a queue. See Operations for information on reviewing the ADS Alive diagnostic queue.

 BROWSE -DIALOG AA1 HAS ABENDED..                             COLUMNS 001 079

 COMMAND ===>                                                SCROLL ===> PAGE

 *** TOP OF DATA **************************************** CA IDMS/ADSAlive ***

 DICTIONARY:           NODE:

     DIALOG: AA1

    VERSION: 0001

    PROCESS: AA1-RESPONSE-1

    VERSION: 0001

 !THIS RESPONSE EXERCISES THE NEW ABORT INTERFACE FROM ADSODBUG

 MOVE 9555 TO SKILL-ID-0455.

 MOVE 'VERBALIZATION' TO SKILL-NAME-0455.

 MOVE 'SHOOTING THE BREEZE' TO SKILL-DESCRIPTION-0455.

 !I FORGOT TO EVER OBTAIN THE SKILL RECORD.

 DC173008 APPLICATION ABORTED. BAD IDMS STATUS RETURNED;

 STATUS=0809

 MODIFY SKILL.

 DISPLAY MESSAGE TEXT 'SKILL MODIFIED'.

 *** BOTTOM OF DATA ************************************* CA IDMS/ADSAlive ***

 

Active Commands

 BOTTOM

 CAPS

 CURSOR

 DOWN

 EDITOR-ID

 ENTER

 FIND

 FIRST

 LAST

 LEFT

 LOCATE

 MEMORY

 PROFILE

 RESET

 RESHOW
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 RFIND

 RIGHT

 TIME

 TOP

 UP

 DME

 ELEMENT

 INFO

 RECORD

 SETUP

 

From the Post-Abort Browse Session screen, you can use the:

• DME command to terminate the session and move to an IDMS DME session. The abort message is presented prior to
the source line which caused the abort.

• INFO command to expand IDMS and LRF status information.
• SETUP command to return to an ADS Alive Setup Session.

For more information, see Commands for detailed descriptions of the Post-Abort Browse Facility commands.

Record/Element Display &amp; Modification

You can use the RECORD command during an Animation Runtime Edit Session or a Post-Abort Browse Session to
display the content of a record and its elements.

You can use the ELEMENT command during an Animation Setup Edit Session to display a list of all records owned by the
dialog in which the specified element-name appears.

Displaying a Record using the RECORD Command

To display a record using the RECORD command, enter the RECORD command during an Animation Runtime Session or
Post-Abort Browse Session.

If you do not specify a record-name, ADS Alive responds by displaying the List of Records screen (shown below). You can
then select from all the records owned by the dialog you are animating.

 CA IDMS/ADS Alive Rnn.nn --  List of Records  ----------------hh:mm mm/dd/yy

 COMMAND ===>                                                         USGAESH

  

 

 A RECORD command was entered without a Record Name

  

 

 Enter "S" to select the RECORD for processing

 Enter the "END" command to terminate processing

  

 

                                              DATE      DATE    USER

      RECORD NAME                       VERS  CREATED   UPDATED UPDATED

      AA-RECORD-1                       0001  mm/dd/yy

      AA-RECORD-2                       0001  mm/dd/yy

      ADSO-STAT-DEF-REC                 0001  mm/dd/yy

      SKILL                             0100  mm/dd/yy  mm/dd/yy PUBLIC

      **END**
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Active Commands

 =

 DOWN

 END

 EXIT

 HELP

 KEYS

 QUIT

 UP

 

If you specify a record-name and optionally version, ADS Alive responds by displaying the Record/Element Review screen
(shown below). See ADS Live Commands for detailed information on record/element display and modification commands.

 GSI Rnn.nn -----  Record/Element Review  ------ CA IDMS DC hh:mm mm/dd/yy

 COMMAND ==>                                                        GSIRECC0

  

 

 RECORD: AA-RECORD-1 V 1                           DICT:

  

 

                                                           LINE 0001 OF 0003

 05 AA-ELEMENT-1.............................A

 05 AA-ELEMENT-2.............................F  +0000000000

 05 AA-ELEMENT-3.............................A

 

Active Commands

 =

 DISPLAY

 DOWN

 END

 EXIT

 INITIALIZE

 HELP

 KEYS

 QUIT

 SET AUTOHEX

 SET HEX/NATIVE

 SET LOWERCASE

 SETUP

 UP

 

Displaying a Record using the ELEMENT Command

Use the ELEMENT element-name command to display a list of all records in which the specified element-name appears.
You can use the ELEMENT command during any Animation Setup Session, Animation Runtime Session, or Post-Abort
Browse Session.

ADS Alive responds by displaying the List of Records Owning Element screen (shown below).
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 CA IDMS/ADS Alive Rnn.nn --  List of Records  ---------------hh:mm mm/dd/yy

 COMMAND ===>                                                        USGAESH

  

 

 Element AA-ELEMENT-1

  

 

  

 

 Enter the "END" command to terminate Inquiry List

  

 

                                              DATE        DATE     USER

      RECORD NAME                       VERS  CREATED     UPDATED  UPDATED

      AA-RECORD-1                       0001  mm/dd/yy

      **END**

 

Active Commands

 =

 DOWN

 END

 EXIT

 HELP

 KEYS

 QUIT

 UP

 

You can then view a list of all the records in which the specified element-name appears. If you want to modify a record/
element, return to an Animation Runtime Edit Session and use the RECORD command to access the record.

 GSI Rnn.nn -------- Record/Element Review --------- CA IDMS DC hh:mm mm/dd/yy

 COMMAND ==>                                                         GSIRECC0

  

 

 RECORD: AA-RECORD-1 V 1                           DICT:

                                                           LINE 0001 OF 0003

  

 

 05 AA-ELEMENT-1.............................A

 05 AA-ELEMENT-2.............................F  +0000000000

 05 AA-ELEMENT-3.............................A

 

Active Commands

 =

 DISPLAY

 DOWN

 END

 EXIT

 INITIALIZE

 HELP
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 KEYS

 QUIT

 SET AUTOHEX

 SET HEX/NATIVE

 SET LOWERCASE

 SETUP

 UP

 

ADS Alive Operations
This section describes the ADS Alive operating environment, online documentation print facility, and customization macro,
and Post-Abort Browse Facility diagnostic queue.

ADS Alive operates in the following environments and operating systems:

• IDMS/DC
• IDMS UCF
• z/OS
• z/VSE
• z/VM

WARNING

ADS Alive should not be installed in production environments, because some of the buffer modification facilities
may cause security breaches unless stringently secured.

Online Documentation Print Utility

The Online Documentation Print Utility provided with ADS Alive allows error messages and other product information to
be printed upon request. The Target or Distribution source library member GSIPRINT (z/OS), TOOLJCL library member
GSIPRINT.S (z/VSE), or the GSIPRINT EXEC (z/VM), downloaded from the ADS Alive installation media, contains the
JCL to execute the Online Documentation Print Utility. The online documentation modules for ADS Alive processing are
listed in the following table.

The printed version of the online documentation is presented one screen per page and includes page reference indexes
for screen options. Characters highlighted in the online documentation appear bolded in the printed version.

NOTE
The characters "{ }", which are used to denote optional statements in online documentation modules, appear as
"& &" when printed with the Online Documentation Print Utility. The character "<|>", used to denote "or" in online
documentation modules, appears as ":" when printed with the Online Documentation Print Utility.

COMMANDS
General Browse Commands

USGAMEN
ADS Alive Tutorial Main Menu

USGADLS
Dialog List screen

USGAESH
List of Records Owning Element screen
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USGAKEY
PF Key Values screen

USGAPL
Process List screen

USGASES
Animation Session Control screen

USGASET
Specify Animation for DIALOG screen

USGBRWS
Post Abort Browse Facility commands

USGGNRC
Common commands

USGMSG
ADS Alive messages

USGRECL
Record/Element Review commands

USGRUNT
Animation Runtime Session commands

USGSETU
Animation Setup Session commands

ADS Alive Customization Macros

Two customization macros are provided with ADS Alive which allow you to change various ADS Alive runtime options:

The ADS Alive customization macro gives the system administrator the ability to:

• Alter the task code used to invoke ADS Alive.
• Specify the dictionary, node, and version number of online documentation modules.
• Specify whether dialog wildcards are allowed when selecting a dialog at the Session Specification screen.
• Specify whether Non-Interruptible Animation Mode is allowed.
• Specify the number of days that ADS Alive queue records should be retained.
• Indicate whether or not the Post Abort Browse screen should be displayed when the Activity Log setting is Yes.

The IDMS/DC Sort subroutine customization macro gives the system administrator the ability to:

• Specify the amount of main storage and auxiliary storage to be made available to the IDMS/DC Sort subroutine used
by ADS Alive.

• Indicate how space is to be allocated to buffers at runtime. The allocation of buffers also depends on the record length
in a particular sort.

These runtime options can be changed at any time after initial product installation. The source statements are in the
USGTPARM and TPSPARM members of your CUSTOM.SRCLIB and the link statements are in the USGTPARM and
TPSPARM members of your CUSTOM.LNKLIB.

Reviewing the Post-Abort Browse Queue

This section describes the Post-Abort Browse Facility diagnostic queue and includes the following information:
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The Queue Review Procedure

You access the Queue Review Facility through IDMS/DC. Simply enter the task code QREVIEW and ADS Alive responds
by displaying the Queue Review screen that is shown below. The Queue Review screen lists each error for which screens
are stored. If there are many entries, you may need to view more than one Queue Review screen. To review or delete an
entry, move the cursor to the leftmost position of the line for the entry. Enter an S to select the entry for review; enter a D
to delete the entry.

When you delete an entry, all screens that are stored for the entry are deleted from the queue permanently.

NOTE
The autotask USGADEL automatically deletes from the queue all entries that are older than the number of days
that are specified in the runtime customization macro.

The Queue Review Screen

The following is a description of the Queue Review screen:

Release Number
The number of the ADS Alive release being executed appears before the screen name on the first line.

DATE
The date on which the error occurred appears in the left column below the screen name. The format is yyddd
(Julian date), where yy is the year (such as 99 for 1999) and ddd is the sequential day (such as 001 for January 1
or 033 for February 2).

TIME
The time at which the error occurred appears in the second column below the screen name. The format is
hh:mm:ss.tt, where hh is the hour (such as 14 for 1400 hours or 2 p.m.) and mm:ss.tt is minutes, seconds, and
hundredths of seconds past the hour (such as 21:08.02 for 21 minutes, eight and two-hundredths seconds).

PROGRAM
The name of the ADS dialog in which an error occurred appears in the third column below the screen name.

USER
The IDMS user ID of the user signed on when the error occurred appears in the fourth column below the screen
name. This field is blank if no user was signed on.

LTERM
The logical terminal ID of the terminal being used when the error occurred appears in the fifth column below the
screen name.

STATUS
The IDMS error status code of the error that occurred (ADSO for ADS dialogs) appears in the right column below
the screen name.

DICTNAME
The dictionary name from which the code is executed.

Example
DIAGNOSTIC QUEUE R18.5 QUEUE REVIEW                  PROPERTY OF CA, INC. GSIQ011I  NO MORE IN QUEUE    

   DATE   TIME         PROGRAM   USER                LTRM       STATUS DICTNAME     18341   05:30:50.45 

 IJHDI001  HILIA03             LTVTM001   ADSO   APPLDB      18341   05:31:09.49  IJHDI001  HILIA03         

    LTVTM001   ADSO   APPLDB      18341   05:55:02.28  IJHDI002  HILIA03             LTVTM001   ADSO   APPLDB

     18341   05:58:14.26  IJHDI001  HILIA03             LTVTM001   ADSO   APPLDB      18341   06:00:43.04 

 IJHDI002  HILIA01             LTVTM001   ADSO   APPLDB      18341   06:28:30.01  IJHDI002  HILIA01         

    LTVTM001   ADSO   APPLDB      18341   06:29:16.94  IJHDI002  HILIA01             LTVTM001   ADSO   APPLDB

      19008   05:49:12.61  IJHDI001  HILIA03             LTVTM001   ADSO   APPLDB      19008   05:56:20.30 

 IJHDI002  HILIA03             LTVTM001   ADSO   APPLDB      19008   05:56:47.45  IJHDI002  HILIA03         
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    LTVTM001   ADSO   APPLDB      19008   06:06:16.40  IJHDI002  HILIA03             LTVTM001   ADSO   APPLDB

      19008   06:06:43.65  IJHDI002  HILIA03             LTVTM001   ADSO   APPLDB      19008   06:09:49.86 

 IJHDI002  HILIA03             LTVTM001   ADSO   APPLDB      19008   06:32:13.30  IJHDI002  HILIA01           

  LTVTM001   ADSO   APPLDB      19008   08:02:20.56  IJHDI001  HILIA01             LTVTM001   ADSO   APPLDB   

   19009   04:01:01.38  IJHDI001  HILIA03             LTVTM001   ADSO   APPLDB 

 ENTER-(S)ELECT OR (D)ELETE DETAIL  PF7-PRIOR PAGE PF8-NEXT PAGE PF3-EXIT

The PF8/PF20 key can be used to scroll forward when there is more than one Queue Review screen of entries

NOTE

If ACTIVITY LOG IS YES is specified as an ADSO statement in your sysgen, all Post-Abort Browse Facility
diagnostic screens are saved to a queue.

Using ADS Batch
Application Development System/Batch (ADS Batch) is a facility that allows you to develop fourth-generation batch
applications that execute in the IDMS environment. ADS Batch applications can read data from input files, perform IDMS/
DB database update and retrieval, and write data to output files.

NOTE
Do not confuse batch application execution with batch application definition. ADS Batch refers to Application
Development System applications that execute in the batch environment. ADS Batch application components
can be defined in online or batch mode.

Common Facilities

ADS Batch uses many of the same facilities as ADS, including:

• The IDMS mapping facility, used to define maps through which all transaction input and output is performed. In the
ADS environment, map definitions control the transfer of data between a terminal operator's screen and dialog variable
storage. In the ADS Batch environment, map definitions control the transfer of data between input and output files and
variable storage.
Maps provide extensive automatic editing and error handling features that simplify application development. These
features, formerly available only in the online environment, are now also available in the batch environment.

• The dialog compiler, used to define dialogs that read, process, and write transactions at runtime.
• The application compiler, used to create a global structure of an application.
• The runtime system, used to execute applications.
• The Integrated Data Dictionary (IDD), used to define certain application components, such as process modules

and file definitions, and to provide centralized documentation of all application components. The data dictionary also
provides automatic cross-referencing of components, reporting facilities, and security features.

Differences

ADS Batch differs from ADS mainly in its handling of transaction input and output. Online transactions are typically
mapped in and mapped out through a terminal. Batch transactions are typically read from and written to files, such as
sequential data sets.

Batch Features

ADS Batch includes the following features in support of the batch runtime environment:

Input and output file support──
ADS Batch provides access to input and output sequential files, such as disk, tape, card, and printer, and to
VSAM entry-sequenced data sets (ESDS) that are accessed sequentially. File records can be any type except
variable spanned.
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Suspense file support──
ADS Batch can write erroneous input file records to a suspense file. After an application has been executed, the
user can correct the records in the suspense file, then resubmit them directly in another run of the application.

Log file support──
ADS Batch accumulates in a system log runtime information, such as error messages and dialog statistics. ADS
Batch provides a log file archiving utility (z/OS), which writes log information to tape when the log file is full. ADS
Batch also provides a print log utility that prints formatted reports of selected log file information.

Process commands──
ADS Batch uses commands to read from and write to input, output, and log files, and to send messages to the
operator's console. Environment test conditions are also included (for example, IF $ONLINE THEN DISPLAY. ...,
or, IF $BATCH THEN DO. ...); thus, a process module can be used in both the online and batch environments.

Sample Applications

The remainder of this section introduces two examples of ADS Batch applications. These examples are illustrated in detail
in ADS Batch Sample Applications.

Introduction to ADS Batch
Example 1 Employee-record Archiving Application
The employee-record archiving application writes selected employee records
and their associated insurance coverage records from an IDMS/DB database
to tape. The figure below shows the I/O performed by the application.
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Application Notes The following notes describe the application:

• Each input file record contains the id of an employee record to be archived.
• Each specified employee record is retrieved from the IDMS/DB database and written to an output file.
• All insurance coverage records associated with an employee being archived are retrieved from the

database and written to the same output file.
• Coverage records are deleted as they are archived. Employee records are deleted after all associated

coverage records have been archived.
• A transaction summary report file is created.
• Invalid input records are written to a suspense file.
• A log file accumulates error messages and other information.
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Example 2 Employee-record Restore Application
The employee-record restore application restores to the database selected
archived employee records and their associated coverage records. The following
figure shows the I/O performed by the employee-record restore application.

    Application Notes The following notes describe the application:
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• One of the two input files contains the ids of employee records to be restored.
• The second input file contains the archived employee records and their associated coverage records.
• Based on employee ids specified in the first input file, the application restores employee and associated

coverage records from the second input file.
• A transaction summary report file is created.
• A suspense file stores all invalid records from the first input file.
• No suspense file is allocated for the second input file. It is assumed that the archived employee and

coverage records are formatted correctly. Note, however, that a suspense file can be allocated for each
input file in an application.

• A log file accumulates error messages and other information.

 

ADS Batch Concepts
Developing an ADS Batch application is, in many ways, similar to developing an online application with ADS. The major
difference is that in ADS Batch you describe data transfer between variable storage and files, while in ADS, you describe
data transfer between variable storage and online terminals.

Steps

To develop and execute an ADS Batch application, you perform the following steps:

1. Create external file descriptions. You describe your input and output files in the data dictionary with file, record, and
element entities. You can define files by using DDDL.

2. Define file maps. You describe how data is to be transferred at runtime between the input and output files and
variable storage. You can define file maps by using the online mapping facility.

3. Create process modules. You define in the data dictionary the process logic required by the application. The process
command language includes new commands for batch processing. You can define process modules by using DDDL.

4. Define dialogs. You define dialogs that bring file maps and process modules together into an executable load module.
You can define dialogs by using the online dialog compiler.

5. Define the application structure. As an optional step performed at any time before executing the application,
you define an application structure that describes the application in terms of functions and responses. In the batch
environment, application structures have a special use in creating applications that access input files with multiple
record formats. You can define the application structure by using the online application compiler.

6. Execute the application. You execute the batch application by using the runtime system in batch mode. The
application can access an IDMS/DB database, read from input files, and write to output files. In addition, the runtime
system can write input records in error to a suspense file, and can write informational and error messages to a log file.
A trace facility is available to help you debug an ADS Batch application.

While ADS Batch is based on concepts familiar to developers of ADS applications, it also includes concepts unique to
batch application development. This section discusses the following ADS Batch concepts:

• Input and output files and file maps
• Suspense files
• Log files
• Batch dialog structure
• Application structure for applications defined using the application compiler

Input and Output Files and File Maps

Input and Output Files 
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Input files are sequential files from which batch transactions are read. Output files are sequential files to which batch
transactions are written. ADS Batch provides access to sequential files, such as disk, tape, card, and printer, and to VSAM
entry-sequenced data sets (ESDS) that are accessed sequentially. Records in input and output files (that is, file records)
can be any type except variable spanned.

NOTE
ADS Batch does not support user and nonstandard tape labels. On input, tape labels are bypassed; on output,
they cannot be written.

Describing Files 

You describe files, consisting of file, record, and element entities, in the data dictionary using the IDD DDDL compiler.

NOTE
For more information on describing file, record, and element entities, see the IDMS IDD DDDL Reference
Section. For more information about specifying file characteristics, see the "Runtime Considerations" topics in
the IDMS Reference documentation.

File Maps 

A file map is defined for each file record type in an application. File maps are used at runtime to transfer data between file
record elements and data fields in variable storage. The diagram below shows two file map definitions.
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Mapin Operation 

An input file map, such as INMAP in the above diagram, transfers data from fields in an input file record to data fields in
variable storage. Reading a file record using a map is called a mapin operation.

Mapout Operation 

An output file map, such as OUTMAP, transfers data from data fields in variable storage to fields in an output file record.
Writing a file record using a map is called a mapout operation.

Components of a File Map 

A file map consists of one external record and zero or more internal records, as follows:

• An external record describes the layout of data in a file. INPUT-RECORD of INPUT-FILE is the external record for
map INMAP. OUTPUT-RECORD of OUTPUT-FILE is the external record for map OUTMAP.

•  Internal records describe data in variable storage to which external record fields map. WORK-RECORD and
DATABASE-RECORD are internal records for both INMAP and OUTMAP.

Fields Mapping to Themselves 
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Fields can map to themselves. For example, in the diagram, IN-FIELD5 maps to itself. On a mapin operation at runtime,
IN-FIELD5 in the input buffer is moved into IN-FIELD5 in variable storage. Automatic editing and error handling can be
performed on the field; the length of the field, however, cannot be changed.

NOTE
If a field maps to itself, the entire record is available for access and update as an internal record in variable
storage; however, only those fields included in the map definition are mapped into or out of variable storage. In
the example, INPUT-RECORD is available in variable storage because IN-FIELD5 maps to itself. On a mapin
operation, however, data is moved only to IN-FIELD5 of INPUT-RECORD; nothing is moved to the other fields of
the record.

Internal Record Fields 

Map process commands refer to internal record fields. For example, a process module whose dialog is associated with
INMAP could issue commands such as the following:

IF FIELD WORK-FIELD1 IS IN ERROR...

MODIFY MAP FOR FIELD DB-FIELD1 EDIT IS ERROR.

A map process command could also reference IN-FIELD5, but could not reference any of the other fields in INPUT-
RECORD.

Input and Output File Maps 

File maps can be used for both input and output. You specify that a file map is for input or output during dialog definition
when you associate the map with a dialog. A map can be the input file map for one dialog and the output file map for
another dialog. A map can be the input and the output file map for the same dialog. In the diagram, INMAP could be
associated with a dialog as an output file map, and vice versa for OUTMAP.

Accessing Different Data Sets 

The same map can access different data sets. You associate input and output file maps with data sets on a dialog-by-
dialog basis. In this way, a single file map can be used to access several data sets in an application.

For example, in an application that copies one data set to another, only one file map is necessary. The map is the input file
map for one dialog, and in that capacity, is associated with the input data set. The same map is the output file map for the
same or another dialog, and in that capacity, is associated with the output data set.

Automatic Editing and Error Handling 

Automatic editing and error handling specifications can be part of the map definition. For example, a field can be
converted from a DISPLAY field to a COMPUTATIONAL field. Edit and code tables can be used to check fields for valid
values and to convert fields from one value to another.

Response Fields 

A response field can be included in the definition of a file map. You specify that a field is a response field by associating it
with $RESPONSE during map definition. In the example, IN-FIELD1 is a response field. On a mapin operation at runtime,
the value of the response field can determine the next dialog response process or application function that is executed,
just as in the online environment.

An output file map can also include a response field. On a mapout operation, the value of the $RESPONSE system-
supplied data field is mapped out to external record fields as appropriate.

A response field can be a single field or the concatenation of several fields in a file record. When two or more fields are
used to form the response field, you specify the sequence in which the fields are concatenated. For example, a record
consisting of fields A through F can have a response field made up of the concatenation of fields D, B, and F, in that order.
The maximum length of the concatenated response field is 32 bytes.
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Fields that compose a response field must have a usage of DISPLAY. Note that response fields used in applications
defined with the application compiler can have a maximum length of eight bytes.

Excluded Fields 

Fields can be excluded from a map definition. For example, in the diagram, IN-FIELD3 is not included in the definition for
INMAP, and OUT-FIELD2 is not included in the definition for OUTMAP. On a mapin operation, data in excluded fields is
not mapped into variable storage.

On a mapout operation, the excluded fields are initialized according to the following rules:

• Alphanumeric fields not defined with a VALUE clause are initialized to spaces.
• Numeric fields not defined with a VALUE clause are initialized to zero in the proper data format.
• Fields defined with a VALUE clause are initialized to the specified value in the proper data format.

NOTE
Because the output buffer is initialized, you can have an external record with FILLER fields.

For more information on mapping in and mapping out, see Batch Dialog Structure and Application Structure.

Suspense Files

Suspense files store input file records found to contain edit errors at runtime. An input record field can be set in error
either at mapin by automatic editing and error handling, or during premap or response process execution by a map
modification command.

Associating a Suspense File with a Dialog

One suspense file can be associated with each dialog that has an input file. You associate a suspense file with a dialog
simply by requesting one, either during dialog definition or at runtime.

Writing to a Suspense File

An input record in error is written to a suspense file at runtime by the dialog that performed the mapin operation on the
record. The record can be written either immediately after the mapin operation or on the next mapout operation, as
follows:

Immediately after the mapin operation
, if the selected response process has an EXECUTE ON EDIT ERRORS specification of NO. The runtime system
writes the record to the suspense file, then reads the next input record.

On a mapout operation
. The mapout operation is initiated by a WRITE TRANSACTION command. If the dialog's input record is not in
error, WRITE TRANSACTION performs a mapout to the dialog's output file. If the input record is in error, WRITE
TRANSACTION instead writes the input record to the suspense file.

NOTE
You can write the input record to the suspense file even if the record has no fields in error by including
the keyword SUSPENSE in the WRITE TRANSACTION command.

NOTE
If a suspense record is to be written by a dialog that is not associated with a suspense file, the record is not
written. However, error messages are still sent to the log file, which is described later in this section. The
suspense file identifier in the messages is '********'.

Maximum Number of Error Records

The maximum number of error records that can be written to a suspense file at runtime is a system-generation option
(ADSOBSYS). By default, an unlimited number of error records can be written. The ADSOBSYS default can be overridden
at runtime with control statements for each dialog.
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Log Files

Log files store error messages and other information produced during application execution. You can specify log
file characteristics by using the ADSOBSYS utility; these characteristics can be overridden at runtime using control
statements. For more information on specifying log file characteristics, ADSOBSYS and Control Statements.

Print Log Facility

ADS Batch provides a print log utility that enables the user to print information from the log based on selection criteria,
such as the user id and the type of record. For more information on this utility, see ADS Batch Print Log Utility.

The following topics are discussed below:

• Information stored in a log file
• The log file prefix
• Archiving

Log File Information

Types of Log Information

Log files can store the following types of information:

User ──
Informational messages issued by WRITE TO LOG and CONTINUE commands, and by WRITE TRANSACTION
commands that perform a mapout to the dialog's output file. The message is specified in the MESSAGE
parameter of the command.

Debug──
Debugging information issued by SNAP commands and by the ADS Batch trace facility.

Edit error──
Error messages issued when an input record is written to the suspense file. The runtime system writes one record
consisting of the associated suspense file record number and the first 32 bytes of the input record, followed by
one record for each applicable error message. In addition, if the input record was written to the suspense file by a
WRITE TRANSACTION command, any message specified in the MESSAGE parameter of the command is also
written to the log file as an edit error message.

Operator──
Operator informational messages issued by WRITE TO OPERATOR commands. All messages sent to the
operator are also sent to the log.

Abend──
Abnormal termination messages issued by the ABORT command and by the runtime system when an application
abends. Abend messages include snap dumps.

NOTE
If the abend occurs during a mapping operation, the snap dump goes instead to the z/OS data set
associated with the ddname IDMSSNAP file associated with the linkname IDMSSNAP or, in VSE, to
SYSLST, as described under JCL.

Statistics──
Statistics records written by the runtime system when dialog statistics are being collected for the application.

Log File Prefix

Information Specified

Each log file record can include a prefix that specifies the following information:
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• The date and time the record was written
• The name of the dialog that wrote the record
• The type of record written (for example, error text or statistics)
• The application user id

This information is used by the print log utility to select log records and format them for output.

By default, a prefix is included when the log file output device is tape or disk, and is omitted when the output device is
printer. The default can be overridden through the ADSOBSYS utility and/or at runtime with control statements.

For developers creating their own reports from information in the log file, the DSECT for the log file prefix is provided in
ADS Batch Print Log Utility.

Archiving

Unlimited Log Information

Archiving enables z/OS users to archive unlimited log information to tape at runtime. The runtime system writes log
records to the first log file. When the file is full, the runtime system writes to the second log file and archives the first log
file to tape. When the second log file is full, the runtime system writes to the first log file and the second log file is archived,
and so forth.

When Archiving is not Requested

If archiving is not requested, the runtime system performs log file wraparound. Up to two log files can be allocated for an
application. If both are full, the runtime system overwrites the log records already written, starting at the beginning of the
first log file.

Batch Dialog Structure

The structure of an ADS Batch dialog is similar to that of an ADS dialog. Both consist of premap and response processes,
maps, work records, and a subschema.

ADS Batch Differences

ADS Batch dialogs differ in a number of ways. Most importantly, batch dialogs use input and output file maps to transfer
data between variable storage and files, while online dialogs use online maps to transfer data between variable storage
and online terminals.

NOTE
Online and batch dialogs are differentiated by the type of map with which they are associated. Dialogs
associated with online maps can be executed only in the online environment. Dialogs associated with file maps
can be executed only in the batch environment. Mapless dialogs can be executed in either environment.

The following topics are discussed below:

• Components of an ADS Batch dialog
• Batch control events
• Batch response field values
• Batch dialog execution

ADS Batch Dialog Components

An ADS Batch dialog can include the following components:
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• Work records
• A subschema
• An input file map
• An output file map
• A premap process
• Response processes

All of these components are optional. However, a dialog must have either a premap process, an input file map, or both. A
dialog that has no input file map cannot have any response processes.

Batch Dialog Options

A batch dialog can include most of the dialog options available to online dialogs, such as the request for activity logging.
Additional dialog options are available that enable you to specify default z/OS ddnames (z/VSE filenames) for a dialog's
input, output, and suspense files. A suspense file is associated with a dialog when you specify its ddname or filename,
either during dialog definition or at runtime.

Batch Control Events

Batch control events are conditions that arise during file input. Batch control events include:

End of file──
The most recent input file read operation resulted in an end-of-file condition.

I/O error──
The most recent input file read operation resulted in a physical error condition. Note that errors on output cause
the runtime system to abend the application.

Associating Batch Control Events

Batch control events can be associated with dialog response processes and application responses. On a mapin operation,
the occurrence of a batch control event causes execution of its associated response process or of the application function
invoked by its associated application response. For more information on specifying selection criteria for responses and
response processes, see Response Definition Screen and Response Process Definition Screen.

Testing Batch Control Events

Batch control events can also be tested in premap or response processes, as in the following example:

 IF $EOF

   LEAVE APPLICATION.

 

For more information on testing for batch control events, see Batch Control Event Status Conditions.

Batch Response Field Values

ADS Batch extends the online concept of response fields to the batch environment. An input file map can include one or
more external fields that make up the map's response field. On a mapin operation, the value of the response field helps to
determine the next dialog response process or application function that is executed, just as in the online environment.

For example, an input record can have a response field whose value is ADD, MOD, or DEL. A dialog can be defined with
one response process that is executed when the response field value is ADD, another when it is MOD, and another when
it is DEL. The response process executed at runtime after the dialog performs a mapin operation depends on the input
record's response field value.

Input Files with Multiple Record Layouts

Response fields are especially useful in accessing input files that have multiple record layouts, as described under
"Application structure" later in this section.
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Batch Dialog Execution

Dialog Execution

Batch dialog execution is similar to online dialog execution: a batch dialog executes premap and response processes and
performs mapin and mapout operations. The major difference between batch and online dialogs is in the sequence and
handling of the mapin (read) and mapout (write) operations.

The diagram below shows a typical batch dialog. The dialog reads from an input file and writes to an output file.

Premap Process

The premap process is executed at the beginning of the dialog, unless the dialog's entry point is its mapin operation.
The process executes until it issues a control command, including a READ TRANSACTION or WRITE TRANSACTION
command. In the example shown above, a READ TRANSACTION command is issued, which terminates the process and
passes control to the mapin operation.

Mapin Operation

The mapin operation is performed in any of the following cases:

• At the beginning of the dialog if the dialog's entry point is its mapin operation
• After a READ TRANSACTION command has been issued by a premap or response process
• After a mapout operation that has been issued by a WRITE TRANSACTION command that does not include the

CONTINUE or RETURN keyword
• After a CONTINUE command has been issued in a dialog without a premap process

The mapin operation performs the following functions:

1. Reads a record from the dialog's input file into the file's input buffer
2. Maps all correct fields into variable storage according to the dialog's input file map definition
3. Selects a response process based on batch control event or response field value

NOTE
If the application is defined using the application compiler, the runtime system first examines the response field
of the record and passes control to another application function, if required. Application execution using the
application compiler is described later in this section.

Response Process

The selected response process is executed after the mapin operation. The response process executes until it issues a
control command, including a batch READ TRANSACTION or WRITE TRANSACTION command. In the example, the
response process issues a WRITE TRANSACTION command, which causes a mapout operation.

Mapout Operation

A mapout operation is performed when a premap or response process issues a WRITE TRANSACTION command. The
mapout operation either maps a record to the dialog's output file or writes the input record to the dialog's suspense file, as
follows:
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A record is mapped to the output file
if the dialog's current input file record (if any) contains no errors and if the WRITE TRANSACTION command
does not include the keyword SUSPENSE. The mapout operation writes a record to the dialog's output file from
variable storage according to the dialog's output file map definition.

The input record is written to the suspense file
if the dialog's current input file record contains errors or if the WRITE TRANSACTION command includes the
keyword SUSPENSE. Applicable error messages are written to the log file. Note that an input field can be set in
error either automatically on mapin or by map modification commands in process code.

Determining How Control Will Be Transferred

After the mapout operation, transfer of control is determined by the keyword specified in the WRITE TRANSACTION
command that caused the mapout operation:

CONTINUE
executes the dialog's premap process.

RETURN
returns control to a higher level dialog or application function.

If no keyword is provided, the dialog's mapin operation is performed; this is the case below.

NOTE
Because the WRITE TRANSACTION command passes control to another part of the application, and because
the command does not write to both the suspense file and the output file at the same time, it is difficult to write to
both files if that is what you want. An alternative is to associate the output file map with a second dialog. The first
dialog links to the second, which issues a WRITE TRANSACTION RETURN command. The command writes
a record to the output file and returns to the first dialog. The first dialog then issues a WRITE TRANSACTION
command that writes the input record to the suspense file.

Control Command Example

Control commands, including READ and WRITE TRANSACTION commands, the READ TRANSACTION and WRITE
TRANSACTION commands, affect runtime flow of control. A few of these commands are illustrated below.

Accessing Multiple Input and Output Files

Control commands enable a batch application to consist of multiple dialogs. Through multiple dialogs, an application can
access multiple input and output files, as shown below.
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Application Execution

Application execution is described below:

1. DIALOG1's premap process issues a READ TRANSACTION command, which reads a record from the dialog's input
file, then selects a response process.

2. DIALOG1's response process issues a LINK command, which passes control to DIALOG2.
3. DIALOG2's premap process issues a LINK command, which passes control to DIALOG3.
4. DIALOG3's mapin operation (the dialog's entry point) reads a record from the dialog's input file, then selects a

response process.
5. DIALOG3's response process issues a RETURN command, which returns control to DIALOG2 at the command that

immediately follows the LINK command.
6. DIALOG2's premap process issues a WRITE TRANSACTION RETURN command, which performs a mapout

operation, writing a record to the dialog's output file, and returns control to DIALOG1 at the command that immediately
follows the LINK command.

7. DIALOG1's response process issues a WRITE TRANSACTION command, which performs a mapout operation,
writing a record to the dialog's output file, and performs a mapin operation, reading another record from the dialog's
input file and selecting a response process.

For detailed information on the flow of control in a mapin operation, see Runtime Flow of Control.

Application Structure

This article describes the following information:
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Defining an Application Structure

An ADS Batch application structure can be defined using the application compiler. As with online applications, you define
the application structure in terms of functions, responses, task codes, and global records.

Batch application structures differ from online application structures in the following ways:

• Certain functions, such as menu functions, are disallowed.
• Flow of control is slightly different.
• Application structures have a special use in accessing multiple record layouts for input files.

The following sections describe the differences.

Disallowed Functions

The following types of functions are disallowed in a batch application structure:

• Menu functions
• Menu-related system functions, including POP, POPTOP, HELP, FORWARD, and BACKWARD
• Signon system functions, including SIGNON and SIGNOFF
• The ESCAPE system function

Specifying the Environment

The application compiler allows you to specify the environment in which an application can be executed, as follows:

Batch-only
applications can be executed only in the batch environment. The application compiler prevents you from defining
disallowed functions.

Online-only
applications can be executed only in the online environment.

Application Flow of Control

Flow of control in applications that is defined using the application compiler is generally similar for both batch and online
applications.

The following special considerations apply to ADS Batch applications.

Selection of Responses

Application responses are selected, based on batch control events and input record response field values. In the online
environment, responses are selected, based on a control key that is pressed or a response field value that is entered by
the terminal operator.

As in the online environment, batch application responses invoke application functions; when a response is selected, so is
the function that it invokes.

Immediately Executable Functions

Application functions are, by default, immediately executable. Using the application compiler, you can specify, whether
a function is immediately executable or deferred. The runtime system uses the specification on mapin operations
to determine the next dialog response process or application function to be executed. If, on a mapin operation, both a
response process and a function are valid selections, transfer of control depends on the specification for the selected
function:

Immediately executable──
Control passes to the selected function.
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NOTE
An exception is made when the selected function is the same as the current function. In such a case,
the response process is executed.

Deferred──
Control passes to the selected response process. To pass control to the deferred function, the selected response
process can issue an EXECUTE NEXT FUNCTION command.

In the batch environment, all functions are, by default, immediately executable. You can override the default for a function
by using the new Response Definition screen of the application compiler. The specification is made for the response that
invokes the function.

Differences Between Batch and Online

This difference between batch and online flow of control stems from the difference in transaction processing. In the
online environment, even if the terminal operator requests transfer to another function, data on the current screen may
still require processing by the current dialog before control is passed to the next function. Therefore, the current dialog
response process takes precedence.

In the batch environment, if the current record response field value selects a different function, it is assumed that that
function is required to process the current input record. Thus, by default, control passes immediately to that function.

Immediately executable functions enable applications to access input files that have multiple record layouts, as described
later in this section.

Mapin Operations

Mapin operations are performed by the appropriate functions. For input files that have response fields, the runtime system
first examines the response field. If the response field keeps control within the current function, the runtime system maps
the record into variable storage and executes a response process. If, instead, the response field selects another function,
the runtime system delays the mapin and passes control to the selected function. The next time a mapin operation is
performed for that file, the runtime system immediately maps in the record.

Delayed Mapin

The major points regarding delayed mapin are as follows:

• Delaying mapin allows control to be passed to the dialog whose map handles the type of record being read.
• The delayed mapin can be performed only if the application is defined using the application compiler.
• The application functions should be defined as immediately executable, as they are by default.
• A dialog receiving control after a delayed mapin must perform a mapin operation to map the record into variable

storage.

Delayed mapin enables applications to access input files that have multiple record layouts, as described in the following
sections.

For more information about flow of control, see Runtime Flow of Control.

Accessing Input Files with Multiple Record Layouts

Application structures have a special use in ADS Batch in enabling applications to access input files with multiple record
layouts.

For example, consider an application that reads a file containing two types of records that are stored together: TYPE1
records and TYPE2 records. Each type of record has its own record layout. Also, the first 2 bytes of each record identify
the record type: T1 for TYPE1 records and T2 for TYPE2 records.

You define a map for each record layout and associate each map with a dialog (DIALOG1 and DIALOG2). At runtime, the
runtime system must use the proper dialog for each input record. Because the sequence of record layouts on input is not
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predictable, the runtime system must know ahead of time which dialog to execute for each possible record layout. This is
done by defining an application structure using the application compiler.

The following diagram shows the application structure and provides sample input data. Response T1 invokes function
FUNCTION1, which executes dialog DIALOG1. Response T2 invokes function FUNCTION2, which executes dialog
DIALOG2. Both responses are valid from both functions.

Application Execution
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Application execution is as follows:

1. FUNCTION1 executes DIALOG1. DIALOG1 performs a mapin operation.
2. The runtime system examines the response field of the first input record; it is a T1 record. Because T1 invokes the

current function, the runtime system maps the record into variable storage and selects and executes a response
process. The response process processes the record, then issues a READ TRANSACTION command, which
terminates the current process and performs another mapin operation.

3. The runtime system examines the response field of the second input record; it, too, is a T1 record. The record is
mapped in and the response process is executed. The response process issues a READ TRANSACTION command,
which terminates the current process and performs another mapin operation.

4. The runtime system examines the third input record; it is a T2 record. Because T2 invokes FUNCTION2, control
passes immediately to FUNCTION2, which executes DIALOG2. The record has not yet been mapped into variable
storage. DIALOG2 performs a mapin operation.

5. The runtime system immediately maps the third record into variable storage (its response field was already examined)
and selects and executes a response process. The response process issues a WRITE TRANSACTION command,
which terminates the current process, maps a record to the dialog output file, then performs a mapin operation.

6. The runtime system examines the response field of the fourth input record; it is a T1 record. The runtime system
immediately invokes FUNCTION1, which executes DIALOG1. DIALOG1 performs a mapin operation.

7. The runtime system immediately maps the fourth record into variable storage, then selects and executes a response
process. The response process issues a READ TRANSACTION command, which terminates the current process and
performs a mapin operation.

8. The runtime system attempts to examine the response field of a fifth input record, but encounters an end-of-file
condition.
Two ways for the application to handle an end-of-file condition are:
– The application can be defined so that the end-of-file condition selects a function whose dialog handles the

condition.
– A response process in DIALOG1 and DIALOG2 can be associated with the end-of-file condition; the response

process would be selected and executed when the condition occurred.

 

Application Compiler
The application compiler lets you predefine an application structure in terms of functions, responses, task codes, and
global records.

This section presents all of the application compiler screens, with notes about fields and functionality specific to ADS
Batch.

Note: For more information about accessing these screens and field descriptions, see the ADS topics in the IDMS
Reference documentation.

Main Menu Screen (Application Compiler)

The Main Menu screen that follows lets you define basic information about the application.

    Add  Modify  Compile  Delete  Display  Switch

 _______________________________________________________________________

 

                          CA-ADS Application Compiler

 

                                    CA
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    Application name . . . .    ________

    Application version  . .    ____

    Dictionary name  . . . .    ________

    Dictionary node  . . . .    ________

 

    Screen . . . . . . . . . _    1. General options

                                  2. Responses and Functions

                                  3. Global records

                                  4. Task codes

 

     Copyright (C) yyyy CA

 

 Command ===>

 Enter  F1=Help  F3=Exit  F10=Action

General Options Screens

                              General Options                Page 1  of 2

 

 Application name:  METAPPL1   Version:    1

 

 

     Description . . .  MIKE T'S APPLICATION

 

     Maximum responses . . . . . . . . . . . . .   500

 

     Date format . . . . . . . . . . . . . . . .  1   1. mm/dd/yy  2. dd/mm/yy

                                                      3. yy/mm/dd  4. yy/ddd

 

     Execution environment . . . . . . . . . . .  2   1. Online    2. Batch

 

     Default execution mode. . . . . . . . . . .  1   1. Step      2. Fast

 

     Default print destination . . . . . . . . .

 

     Default print class . . . . . . . . . . . .   1

 

 

 

 

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F8=Fwd

                              General Options                Page 2  of 2

 

 Application name:  METAPPL1   Version:    1

 

 

    Security class. . . . . . .   42
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    Menus are . . . . . . . . .  1   1. Not used   2. Security tailored

                                     3. Untailored

 

 

    Signon is . . . . . . . . .  1   1. Not used   2. Optional

                                     3. Required

 

    Signon function is. . . . .

 

 

 

 

 

 

 

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd

Batch Considerations

On the second General Options screen you can specify the environment in which the application can be executed, as
follows:

BATCH
specifies that the application can be executed only in the batch environment.
If BATCH is specified, the application compiler prevents you from entering online-only specifications, including:

• Security specifications
• Menu- and signon-related system functions in the Function invoked field on the Response/Function List

screen. These functions include POP, POPTOP, HELP, FORWARD, BACKWARD, SIGNON, and SIGNOFF.
Additionally, the ESCAPE system function cannot be specified.

• Menu and menu/dialog functions on the Response/Function List screen and the Function Definition screen.

ONLINE
specifies that the application can be executed only in the online environment. The application compiler accepts all
valid specifications on all screens.

Global Records Screen

The Global Records screen that follows lets you specify records that are to be made available to all functions in an
application.

Sample Screen

                                 Global Records                Page  1 of  1

 Application name:  TESTAPP1   Version:    1

                    Record name                 Version     Drop record (/)

   1.    ADSO-APPLICATION-GLOBAL-RECORD              1            _

   2.    ________________________________         ____            _

   3.    ________________________________         ____            _
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   4.    ________________________________         ____            _

   5.    ________________________________         ____            _

   6.    ________________________________         ____            _

   7.    ________________________________         ____            _

   8.    ________________________________         ____            _

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

NOTE
For more information about the Global Records screen, see the ADS topics in the IDMS Reference
documentation.

Task Codes Screen

The Task Codes screen that follows lets you specify task codes that initiate execution of the application.

Sample Screen

                                   Task Codes                  Page  1 of  1

 Application name:  TEST1      Version:    1

               Task Code            Function                   Drop (/)

         1.    DOIT                 F1                            _

         2.    DOIT2                FUNC3                         _

         3.    UNKOLQ               IUADOLQF                      _

         4.    ________             ________                      _

         5.    ________             ________                      _

         6.    ________             ________                      _

         7.    ________             ________                      _

         8.    ________             ________                      _

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

NOTE
For more information on the Task Codes screen, see the ADS topics in the IDMS Reference documentation.
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Response/Function List Screen

Sample Screen

                             Response/Function List          Page   1 of   1

 Application name:  METAPPL1   Version:    1

 Select    Response    Assigned      Select    Function             Program/

  (/)      name        key            (/)      name/type(1,2,3)*    Dialog name

   _       R1           ENTER          _       F1       / 1         JPKSQLD1

   _       R3           PF02           _       FUNC3    / 1         STEVEDLG

   _       R2           PF02           _       FUNC2    / 3         ________

   _       R4           PF04           _       FUNC4    / 1         DIAL4

   _       R5           PF05           _       FUNC5    / 1         DIAL5

   _       LINKOLQR     PF06           _       LINKOLQF / 2         IDMSOLQS

                                        * Type: 1. Dialog  2. Program  3. Menu

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Search  F7=Bkwd  F8=Fwd

Batch Considerations

Special considerations apply to the following fields:

Response name—
Lets you specify an input record response field value that initiates an application function.

NOTE
If the response field for an input record is the concatenation of several fields, the response name you
specify on the Response Definition screen must include any embedded blanks that would occur in a
concatenation. For example, if a response field is the concatenation of two fields, the first being six
bytes long, you would type the following response name to specify a response field value of ADD for the
first field and E for the second field:

ADD   E

Assigned key
—This field lets you specify a batch control event.
Valid batch control events are as follows:
EOF

—The most recent input file read operation resulted in an end-of-file condition.
IOERR

—The most recent input file read operation resulted in a physical input-error condition. Note that in ADS
Batch, an output error causes the runtime system to terminate the application.
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Function name
—The POP, POPTOP, HELP, FORWARD, BACKWARD, SIGNON, SIGNOFF, and ESCAPE system functions are
disallowed entries for batch-only applications. In batch-only applications, you cannot specify a function type of 3
(Menu).

NOTE
For more information about the Response/Function List screen, see the ADS topics in the IDMS Reference
documentation.

Response Definition Screen

The Response Definition screen that follows lets you define application responses.

Sample Screen

                              Response Definition

 Application name:   TEST1      Version:    1

 Response name:      QUIT                                Drop response (/) _

 Function invoked:   QUIT

 Description . . . . ____________________________

 Response type. . . . . . . 2   1. Global      2. Local

 Response execution . . . . 2   1. Immediate   2. Deferred

 Assigned key . . . . . . . PF01

 Control command. . . . . .  1   1. Transfer               2. Invoke

                                 3. Link                   4. Return

                                 5. Return continue        6. Return clear

                                 7. Return continue clear  8. Transfer nofinish

                                 9. Invoke nosave         10. Link nosave

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

Batch Considerations

Response execution
specifies whether the invoked function is immediately executable or deferred. In a batch environment, by default,
all functions are set to 1.Immediate execution.
For more information about the Response execution options, see Application Structure in ADS Batch Concepts.

Control command
displays the control command associated with the current application response. For more information about
control commands, see the ADS topics in the IDMS Reference documentation.

Function Definition Screen

The Function Definition screen that follows lets you provide basic information about a function.
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Sample Screen

                          Function Definition (Dialog)

 Application name:  TEST1      Version:    1

 Function name:     F2                                   Drop function (/) _

 Description . . .  UNDEFINED

 Associated dialog . . . . . D2           User exit dialog . . . . . ________

 Default response  . . . . . ________

 Valid                                     Valid

 response(/)  Response Key   Function      response(/)  Response Key   Function

     _        ADD      PF02  F2                _        ________ _____ ________

     _        QUIT     PF01  QUIT              _        ________ _____ ________

     _        ________ _____ ________          _        ________ _____ ________

     _        ________ _____ ________          _        ________ _____ ________

     _        ________ _____ ________          _        ________ _____ ________

     _        ________ _____ ________          _        ________ _____ ________

 Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

NOTE
For more information about the Function Definition screen, see the ADS topics in the IDMS Reference
documentation.

Dialog Compiler
The dialog compiler is used to define dialogs that perform transaction input and output, database retrieval and update, and
any required processing within an application.

Associated Map

The environment within which a dialog can be executed depends on the map with which it is associated, as follows:

• A dialog associated with an online map can be executed only in the online environment.
• A dialog associated with a file map can be executed only in the batch environment.
• A mapless dialog can be executed in either environment.

At runtime, if the runtime system encounters a disallowed dialog, it abends the application.

Process Modules

Process modules associated with batch dialogs can also include online-only commands and command parameters,
and vice versa. The dialog compiler, when compiling a process module, accepts both types of commands, regardless
of the environment of the dialog. This allows a process module to be used in both the online and batch environments.
If, however, the runtime system encounters a disallowed command or command parameter, the application abends. For
more information on process commands in the batch and online environments, see ADS Batch Concepts.

A dialog can be defined using the dialog compiler in either online or batch mode.

 992



 Programming

NOTE
Do not confuse batch and online definition modes with batch and online execution modes. The terms "batch"
dialog and "online" dialog refer to the environment in which the dialog can be executed. Batch dialogs and online
dialogs can be defined using the dialog compiler in online or batch mode, whichever is most convenient.

Batch Considerations

• You can associate a dialog with one input file map and one output file map.
• You can specify:

– The z/OS ddnames (z/VSE filenames) of the dialog's input, output, and suspense files
• You can specify:

– That the response process currently being defined is the dialog's default response process
– That batch input record response field values and batch control events to associated with the response process

Dialog Compiler in Online Mode

The dialog compiler in online mode displays screens on which you specify information on the dialog you are defining. All
screens are presented on the following pages, accompanied by notes on batch definition functionality.

NOTE
For more information on accessing screens and a description of each screen, see the ADS Reference Section.

Main Menu Screen

The Main Menu screen, shown below, enables you to specify basic information on a dialog.

Sample Screen

     Add  Modify  Compile  Delete  Display  Switch

  ._____________________________________________________________________________.

 

                                 CA-ADS Online Dialog Compiler

 

                                           CA

 

      Dialog name . . . . . . .   ________

      Dialog version  . . . . .   ____

      Dictionary name . . . . .   ________

      Dictionary node . . . . .   ________

 

      Screen  . . . . . . . . .   _  1. General options

                                     2. Assign maps

                                     3. Assign database

                                     4. Assign records and tables

                                     5. Assign process modules

 

 

      Copyright (C) yyyy CA

 

   Command ===>

   Enter  F1=Help  F3=Exit  F10=Action
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Map Specifications Screen

The Map Specifications screen, shown below, enables you to specify information on the map associated with a dialog.

Sample Screen

                                Map Specifications

 

                          Dialog  JPKTD10   Version     1

 

 

                                        │

    Map name  . . . .   ________        │    Input map . . . . .   ________

    Version . . . . .   ____            │    Version . . . . . .   ____

                                        │    Label . . . . . . .   ________

    Paging options    _ 1. Wait         │

                        2. No Wait      │    Output map  . . . .   ________

                        3. Return       │    Version . . . . . .   ____

                                        │    Label . . . . . . .   ________

    Paging mode . . . _ Update          │

                      _ Backpage        │    Suspense file label   ________

                      _ Auto display    │

                                        │

 

 

 

 

 

 

  Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F6=Switch Protection

 

Use the F6 key to turn protection for the left and right side of the screen on and off. For example, press F6 if you want to
enter information on the right side of the screen; press it again to protect the information that is displayed.

Batch Considerations

The Map name field on the screen allows you to associate map with the dialog and, by doing this, allows you to specify
the environment in which the dialog can be executed, as follows:

Input map
specifies the name of an input file map and indicates that the dialog can be executed only in the batch
environment.

Output map
specifies the name of an output file map and indicates that the dialog can be executed only in the batch
environment.

Version
specifies the 1- to 4-digit version number of the corresponding map. If no version number is specified, Version
defaults to 1.

Label
allows you to specify the z/OS ddname (z/VSE filename) of a batch dialog's input file map or output file map.
Specifications made in these fields can be overridden at runtime.

Suspense file label
allows you to specify the z/OS ddname (z/VSE filename) of a batch dialog's suspense file.
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Specifications made in this field can be overridden at runtime.
Runtime labels for an input map and suspense file can be specified only if the dialog is associated with an input
file map. A runtime label for an output map can be specified only if the dialog is associated with an output file
map.

NOTE
When you supply a runtime label for a suspense file, either during dialog definition or at runtime, you
implicitly specify that a suspense file is required for the dialog.

A dialog associated with an online map cannot be associated with an input or output file map, and vice versa. A dialog can
be associated with both an input and an output file map. A dialog not associated with a map is called a mapless dialog
and can be executed in both the batch and online environments.

Database Specifications

The Database Specifications map is shown below.

Sample Screen

                              Database Specifications

 

                          Dialog  NAME1     Version     1

 

 

 

    Subschema . . . . . . . . . . . .   ________

    Schema  . . . . . . . . . . . . .   ________

    Version . . . . . . . . . . . . .   ____

 

    Access Module . . . . . . . . . .   NAME1

 

    SQL Compliance  . . . . . . . . .   _ 1. ANSI-standard SQL

                                          2. FIPS

 

    Date Default Format . . . . . . .   _ 1. ISO   2. USA   3. EUR   4. JIS

    Time Default Format . . . . . . .   _ 1. ISO   2. USA   3. EUR   4. JIS

 

 

 

 

 

 

  Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

 

Options and Directives Screen

The Options and Directives screen, shown below, enables you to specify special options for a dialog.

Sample Screen

                              Options and Directives

 

                          Dialog  JPKTD10   Version     1
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    Message prefix  . . . . . . . . . . . DC

    Autostatus record . . . . . . . . . . ADSO-STAT-DEF-REC

    Version . . . . . . . . . . . . . . .    1

    Description . . . . . . . . . . . . . ADS DIALOG

 

    Options and directives  . . . . . .   _ Mainline dialog

                                          _ Symbol table is enabled

                                          / Diagnostic table is enabled

                                          / Entry point is premap

                                          _ COBOL moves are enabled

                                          / Activity logging

                                          / Retrieval locks are kept

                                          / Autostatus is enabled

 

 

 

 

 

  Enter  F1=Help  F3=Exit  F4=Prev  F5=Next

 

Batch Considerations

Regardless of the entry point specification, a dialog without a batch input file map begins with its premap process. A dialog
without a premap process begins with its first mapping operation.

Records and Tables Screen

The Records and Tables screen, shown below, enables you to associate work records with the dialog and to assign the
new copy attribute to records known to the dialog.

Sample Screen

                                Records and Tables          Page    1 of 1

 

                          Dialog  JPKTD1    Version     1

 

    Name                             Version    Work    New copy   Drop

 1. WKB-INTERFACE-RECORD                 1       /         _        _

 

 2. OTHER-REC                            1       /         _        _

 

 3. ADSC-SCRATCH                         1       _         /        _

 

 4. ADSC-PROD                            1       /         _        _

 

 5. ADSC-DB                              2       /         _        _

 

 6. ADSC-TR                              1       /         _        _

 

 7. ADSC-PROTO-SYNTAX                    1       /         _        _
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  Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

 

NOTE
For more information on the Records and Tables screen, see the ADS Reference Section.

Process Modules Screen

The Process Modules screen, shown below, enables you to associate a process (premap, response, or declaration) with
the dialog.

Sample Screen

                               Process Modules               Page    1 of     1

 

                          Dialog  NAME1     Version     1

   Name    ________________________________                  _  Type

   Version ____                                              _  Execute on errors

   Key     _____   Value  ________________________________   _  Drop

 

   Name    ________________________________                  _  Type

   Version ____                                              _  Execute on errors

   Key     _____   Value  ________________________________   _  Drop

 

   Name    ________________________________                  _  Type

   Version ____                                              _  Execute on errors

   Key     _____   Value  ________________________________   _  Drop

 

   Name    ________________________________                  _  Type

   Version ____                                              _  Execute on errors

   Key     _____   Value  ________________________________   _  Drop

 

 * Type : 1=Declaration  2=Premap  3=Response  4=Default Response

 DC498166 Neither a map nor premap are defined

 

 

  Enter  F1=Help  F3=Exit  F4=Prev  F5=Next  F7=Bkwd  F8=Fwd

 

NOTE
For batch dialogs, if the Value for an input record is the concatenation of several fields, the response value you
specify on the Process Modules screen must include any embedded blanks that would occur in a concatenation.
For example, if a response value is the concatenation of two fields, with the first being six bytes long, you would
type the following value to specify a response field value of ADD for the first field and E for the second field:

 ADD   E

 

Batch Considerations

Key specifies the batch control event that initiates the response process at runtime. Valid batch control events are listed
below:

EOF──
The most recent input file read operation resulted in an end-of-file condition.
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IOERR──
The most recent input file read operation resulted in a physical input-error condition. Note that in ADS Batch,
output errors cause the runtime system to terminate the application.

NOTE
For more information on the Process Modules screen, see the ADS Reference Section.

Dialog Compiler in Batch Mode (ADSOBCOM)

ADSOBCOM enables you to compile a dialog in batch mode.

NOTE
For more information on complete syntax and syntax rules for ADSOBCOM, see the ADS Reference Section.

IDMS/DC Mapping Facility
The IDMS/DC mapping facility enables you to define online maps and file maps. Maps can be compiled in both online
mode and batch mode. A file map is not in itself an input or output file map. Its use within a dialog, as specified during
dialog definition, determines whether it is an input file map, an output file map, or both.

The online and batch modes of the mapping facility are described separately below, following discussions of batch
automatic editing and error handling and variable array processing.

Batch Automatic Editing and Error Handling

The automatic editing and error handling facility operates in the batch environment in much the same manner as it does
in the online environment. On a mapin operation, the facility edits and performs error checking on data being transferred
from an input file to variable storage. On a mapout operation, the facility edits data being transferred from variable storage
to an output file.

The automatic editing and error handling facility in batch mode differs in the following ways.

Error Handling

In the online environment, the terminal operator's screen is redisplayed with error messages. In the batch environment,
the error record is written to a suspense file and error messages are written to the log file.

Automatic Editing and Error Handling Options

In the batch environment, several automatic editing and error handling options are not applicable. Options you can specify
for file map fields include:

• An external picture
• An edit table
• A code table
• The data transfer option on input
• The data transfer option on output
• A user-written edit module on input
• A user-written edit module on output
• An error message text or code

You can specify these options in MAPB on the User-defined Edit Modules screen, the Additional Edit Criteria screen, and
the Map Read/Write options screen. With the batch mapping compiler, you use the MFLD statement.

Implied Decimal Point and Sign
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The external picture of a file map field can include an implied decimal point (represented by the symbol V) and an implied
sign (represented by the symbol S). This differs from map fields in the online environment, in which external pictures,
which represent how fields are to be displayed on a screen, cannot include implied decimal points and signs.

Data Types

In the batch environment, the data type of an external field can be display, zoned decimal, packed decimal
(COMPUTATIONAL-3) or binary (COMPUTATIONAL). In the online environment, the data type must be display.

Null Values

In the online environment, if the terminal operator enters nothing in a field, nothing is mapped into the associated field
in variable storage. In the batch environment, unless the input data transfer option is set to NO, all input record fields
included in the map definition are mapped into variable storage.

Variable Array Processing

Variable array records are records that contain a field that occurs a certain number of times depending on the value of
another field in the record. An example is shown below:

SAMPLE-RECORD

03 FIELDA PIC S9(4) USAGE IS COMPUTATIONAL.

03 FIELDB PIC X(20) OCCURS 3 TO 10 TIMES

                    DEPENDING ON FIELDA.

Processing

When the external record of a file map includes a variable array, ADS Batch performs the following processing:

On a mapin operation
, the runtime system maps all fields included in the map definition into variable storage, even array fields that do
not actually exist for the current input record. For example, in SAMPLE-RECORD, if FIELDB occurs seven times,
the eighth, ninth, and tenth occurrences of FIELDB do not exist; however, the runtime system maps in whatever
is in the record buffer for these occurrences. The record's control field (that is, FIELDA in the example), should
be included in the map definition; otherwise, the field will not be mapped in and the application will not be able to
distinguish the real data from the meaningless data in the array.

On a mapout operation
, the runtime system always maps out all fields that are included in the map definition, regardless of the value of
the control field. The maximum record length for the map's associated external record is always written.

NOTE
If a field contains meaningless data that cannot be mapped out successfully (that is, fails the automatic
editing stage), the application aborts.

Online DC Mapping Facility

The online mapping facility (MAPB) lets you compile maps in online mode.

This article describes the following information:

Map Definition Screen

The Map Definition screen lets you provide basic information about the map.
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NOTE

The Map Definition screen records are called internal records and refer to records in variable storage. A map's
external record is the record that describes a layout of data in the input or output file. Record elements in an
external record map to data fields in internal records. If an external record element maps to itself, you do not
specify the external record on the Map Definition screen.

                                    CA                                   volser

     CA IDMS/DC FILE MAPPING REL nn.n           ***  MAP DEFINITION  ***    STEP

 

 

 ACTION:     MAPNAME: JMAOUT   VER:    1   DICTNAME:          DICTNODE:

 EDIT(Y/N): Y

                                 USING RECORDS

         RECORD NAME                VER            ROLE NAME                 DEL

 :

 :

 :

 :

 ───────────────────────────────────────────────────────────────────────────────

 

 COPY FROM MAPNAME:          VER:

           COPY ACTION (ALL/FMT):

 

 

 ───────────────────────────────────────────────────────────────────────────────

 SELECT NEXT FUNCTION:      _ MAP DEFINITION

 _ EXTENDED MAP DEFINITION  _ FIELD SELECTION          _ ADDITIONAL RECORDS

 _ FILE FIELD SELECTION     _ FILE FIELD EDIT

                            _ QUIT                     _ SUSPEND

Batch Considerations

The Copy Format option on the Add activity on the action bar on the Map Definition screen has no meaning for file maps.
If you specify Format for file maps, MAPB changes the action to All.

Extended Map Definition Screen

The Extended Map Definition screen lets you provide further basic information on the map, including the external file and
record to be associated with a file map.

      CA IDMS/DC FILE MAPPING REL nn.n     *** EXTENDED MAP DEFINITION ***  STEP

 

 

 

 

 ───────────────────────────────────────────────────────────────────────────────

       FOR EXTERNAL FILE ACCESS

           RECORD NAME: JMAOUT                            VER:    1

             FILE NAME: JMAOUT                            VER:    1

 

 ───────────────────────────────────────────────────────────────────────────────

 MSG PREFIX: DC        DECIMAL POINT IS COMMA (Y/N): N
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 ───────────────────────────────────────────────────────────────────────────────

   WRITE CONTROL CHARACTER:   UNLOCK KEYBOARD.....: Y     RESET MDT: Y

                              START PRINT.........: N     ALARM....: N

                              NEWLINE(NL/40/64/80):

 ───────────────────────────────────────────────────────────────────────────────

 

 

 

 SELECT NEXT FUNCTION:     _ MAP DEFINITION

 _ EXTENDED MAP DEFINITION _ FIELD SELECTION         _ ADDITIONAL RECORDS

 _ FILE FIELD SELECTION    _ FILE FIELD EDIT

                           _ QUIT                    _ SUSPEND

Batch Considerations

Batch fields on this screen are described as follows:

Record name
Specifies the name of an external record to be associated with a file map. The record must be described in the
data dictionary and included within a file.

File name
Specifies the name of the external file in which the named record participates. If no file name is provided, MAPB
uses the first file in the dictionary's file-record set for the named record.
Note that the record's file description in the data dictionary need not include file characteristics; these can be
specified instead at runtime. Nevertheless, MAPB displays a warning message, such as the following:
FILE TYPE NOT DEFINED TO IDD

DETERMINED AT EXECUTION

Version
Specifies the 1- to 4-digit version number of the corresponding record or file name. If Version is not specified, it
defaults to the data dictionary default version number, as defined by the DDDL SET OPTIONS statement.

File Field Selection Screen

The File Field Selection screen lets you select external record elements for inclusion in the map definition and for editing
on the File Field Edit screen. Fields not included in the map definition are not mapped in or mapped out at runtime.

The File Field Selection screen lists all of the fields in the external record. If the record contains more fields than fit on
the screen, MAPB builds additional pages to accommodate all the fields. You can display other pages of the screen by
specifying a page or by pressing ENTER to display the next page.

You select fields on the File Field Selection screen by keying a nonblank, non-underscore character (except the D
character) at the underscore below the SELECT prompt that corresponds to the desired field. You cannot select both a
group field and any of its subordinate-level fields.

By selecting an external field for inclusion in the map, you also select it for editing on the File Field Edit screen, displayed
later in the map definition. Once a field has been selected and edited, you can again use the File Field Selection screen to
reselect the field for editing or to deselect the field from the map definition.

      CA IDMS/DC FILE MAPPING REL nn.n        *** FILE FIELD SELECTION *** STEP

 

 

 MAPNAME: JMAOUT                                            PAGE:    1 OF:    1

 VER....:    1                                              NEXT PAGE....:
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     SELECT      LEVEL     FIELD NAME                          OCCURRENCE

       X          02       LAST-NAME

       X          02       FIRST-NAME

       X          02       ID

       _          02       FILLER

 

 

 

 

 

 

 

 

 

 SELECT NEXT FUNCTION:           _ MAP DEFINITION

 _ EXTENDED MAP DEFINITION       _ FIELD SELECTION      _ ADDITIONAL RECORDS

 _ FILE FIELD SELECTION          _ FILE FIELD EDIT

                                 _ QUIT                 _ SUSPEND

Batch Considerations

The specific field on the screen is described as follows:

SELECT
Specifies that the corresponding record field is to be included in the map definition. To select a field, key a
nonblank, non-underscore character (except the D character) at the underscore below the SELECT prompt that
corresponds to the desired field. You cannot select both a group field and any of its subordinate-level fields.
Selecting a field also selects it for editing on the File Field Edit screen. To reselect a field after it has been edited,
key another nonblank, non-underscore character (except for D) over the X.
To deselect a selected field, key a D, underscore, or blank over the X.

File Field Edit Screen

The File Field Edit screen lets you associate a selected external record field with an internal record field and to specify
special editing and error handling characteristics. The File Field Edit screen is displayed once for every external field
selected for editing on the File Field Selection screen.

NOTE
An error message that you specify for a map field is written to the log file at runtime if the field is in error and the
input record is being written to a suspense file.

               CA IDMS/DC FILE MAPPING REL nn.n          *** FILE FIELD EDIT ***

 

 

 MAP: JMAOUT       VER:    1                                               STEP

 

 EXTERNAL FIELD

   FIELD   : LAST-NAME                        OCCURS:

   OF REC  : JMAOUT                           VER:    1

   FILE-PIC: X(15)

 

 INTERNAL FIELD

   DFLD    : LAST-NAME                        OCCURS:

   OF REC  : JMAOUT                           VER:    1
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 EDIT TABLE:           VER:       _  (LINK Y/N) _  (VALID Y/N/D-DICT)

 CODE TABLE:           VER:       _  (LINK Y/N) Y  (EDIT Y/N)

 

 FOR INPUT   Y  (DATA Y/N)

             <EDIT MODULE:           _  (WITH EDIT B/A/N)>

 

 FOR OUTPUT  Y  (DATA Y/N/E)

             <EDIT MODULE:           _  (WITH EDIT B/A/N)>

 N  (ERROR MSG T-TEXT/I-ID/N-NULL)   PREFIX:       ID:                    TEXT:

Batch Considerations

Specific fields on the screen are described as follows:

EXTERNAL FIELD
Identifies the external record field being edited and specifies its external picture, as described below:
FIELD

Specifies the field name. This field is protected.
OCCURS

Specifies the occurrence of the field if the field is multiply-occurring. This field is protected. Levels of
occurrences are separated by commas.

OF REC
Specifies the external record to which the field belongs. This field is protected.

VER
Specifies the version number of the external record. This field is protected.

FILE-PIC
Specifies the external picture of the file field. You can modify the picture for use by automatic editing. If
the external field is to map to itself, you cannot specify a picture that changes the field's length.
Note: For more information on specifying external pictures, see Automatic Editing Criteria.

INTERNAL FIELD
Identifies the internal record field with which the external record field is to be associated, as described below:
DFLD

Specifies the name of an internal record field.

NOTE
If an internal field is not specified, the external field maps to itself from the record buffer into
variable storage. For more information, see Input and Output Files and File Maps.

Alternatively, you can enter $RESPONSE (or $R) to specify that the associated external field is a
response field. Several external fields can be designated as response fields. In this case, the response
field is composed of the concatenation of all the fields designated as response fields. The maximum
length of a concatenated response field is 32 bytes. For more information about response fields, see
Batch Dialog Structure.

OCCURS
Specifies the occurrence of the field, if any. Up to three levels can be specified. Levels must be separated
by commas.
For a response field composed of the concatenation of several external fields, OCCURS is used
to specify the sequence of the external field in the concatenation. By default, external fields are
concatenated in the order in which they were associated with $RESPONSE.
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OF REC
Specifies the record to which the external field belongs. OF REC is required only if DFLD is not unique
among the fields in the records associated with the map.

VER
Specifies the version number of the record. This field is required only if more than one version of the
internal record is associated with the map.

Batch Map Compiler (RHDCMAP1)

RHDCMAP1 lets you compile maps in batch mode. To define a file map in batch mode, use automatic panel definition
statements (MAP AUTOPANEL and MFLD).

NOTE
You cannot define a file map using the section panel definition statements.

Syntax for the MAP AUTOPANEL and MFLD statements can be found in Mapping Facility.

 

Runtime Considerations (ADS Batch)
ADS Batch applications are executed by running ADSBATCH, the batch version of the Application Development System
runtime system.

Runtime Flow of Control

Flow of control at runtime determines which dialog in an application is executed and, within a dialog, which premap
or response process is executed and whether a mapin or mapout operation is performed. Most batch flow of control
considerations are similar to those for online applications.

An overview of batch runtime flow of control is provided under Batch Dialog Structure and Application Structure  in ADS
Batch Concepts. A detailed description of the flow of control on a mapin operation is provided below.

The diagram below shows the flow of control on a mapin operation for an application not defined using the application
compiler.
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Notes:

1 A response process is selected by the occurrence of a batch control event (BCE) or response field value (RFV). If the
BCE or RFV do not invoke a response process and if a physical input error did not occur, the dialog's default response
process, if any, is selected.

2 The response process is not executed if the record contains input errors and EXECUTE ON EDIT ERROS is NO for the
response process. Instead, the record is written to the suspense file, error messages are sent to the log file, and another
record is read and mapped in.

3 The application aborts if the same dialog encounters an end-of-line condition for a second time.

The following two diagrams show the runtime flow of control on a mapin operation for an application that is defined using
the application compiler, as follows:

• The first diagram below shows the examination of the input record's response field and the mapin of the record. At
runtime, when a mapin operation is to be performed, the runtime system first examines the record's response field, if
any. If the response field value invokes an immediately executable function that is different from the current function,
control passes to that function and the record is not mapped in. The next time a mapin operation is performed for that
file, the record is mapped in immediately.
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The runtime system maintains a MAPIN-READY flag for each input file in the application. The flag is set ON when the
response field for a record has been examined, but the record has not yet been mapped into variable storage. When the
flag is OFF, a mapin operation begins with an examination of the record's response field. When the flag is ON, a mapin
operation begins with the record being mapped into variable storage.

• The following diagram shows the selection of an application function or dialog response process. The order of
precedence in function or response process selection is as follows:
a. A valid immediately executable function that is not the same as the current function.
b. A valid dialog response process. If a response process is selected and the current record has not yet been mapped

in, it is mapped in and the MAPIN-READY flag is reset OFF.
c. A valid function.
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Notes:

1 A function is selected by the occurrence of a batch control event (BCE) or a response field value (RFV). If the BCE
or RFV is associated with an application response that is valid for the current function, then the function invoked by the
response is selected. The function invoked by the current function's default response is selected if no valid function is
selected, if a physical input error did not occur, and if the RFV is spaces (or the map has no response field or an end-of-
file condition has occurred).

2 By default, all functions in the batch environment are immediately executable.

3 A response process is selected by the occurrence of a BCE or RFV. If the BCE and RFV do not invoke a response
process, and if a physical input error did not occur, the dialog's default response process, if any, is selected.
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4 The response process is not executed if the record contains input errors and EXECUTE ON EDIT ERRORS is NO for
the response process. Instead, the record is written to the suspense file, error messages sent to the log file, and another
record is examined and/or mapped in.

5 If a deferred function was also selected, it can be executed by an EXECUTE NEXT FUNCTION command.

6 In this case, the selected function may be the same as the current function. If so, the associated dialog is reexecuted,
beginning with its premap process or mapin operation, as applicable.

7 The application abends if the same dialog encounters an end-of-file condition for a second time.

Runtime Flow of Control

The runtime flow of control is as follows:

1. A dialog performs a mapin operation that examines the response field value of the next input record. The record's
response field value invokes an immediately executable function that is not the same as the current function. Control
passes to that function, which executes its associated dialog. The record has not yet been mapped into variable
storage.

2. The second dialog performs a mapin operation on the same file. The record is immediately mapped into variable
storage.

3. The response field value for the record mapped in is associated with an immediately executable function; this time,
however, the function is the same as the current function, so the function is not executed again.

4. The runtime system selects and executes a response process. (If no response process can be selected, the current
function is re-executed from the beginning of the dialog).

Specifying File Characteristics

You specify file characteristics for each file that the application accesses. File characteristics include record format, block
size, logical record length, file type, and device type.

This article describes the following information:

Where to Specify File Characteristics

z/OS

Under z/OS, you can specify a file's characteristics at any of the following levels:

• In the file's associated IDD file entity -- Any characteristics you specify here do not have to be specified in the JCL or
data set label. However, characteristics specified in IDD are enforced at the other levels; if a characteristic is specified
both in IDD and at another level, the IDD specifications take precedence.

NOTE
Do not specify a file type or device type at the IDD level. If you specify a characteristic in IDD and you want
to change it later, you must recompile all maps that use the file. Therefore, you may not want to provide any
characteristics for a file at the IDD level.

• In the JCL -- Characteristics you specify in the JCL are enforced at the data set label level.
• As part of the data set's label

z/VSE

Under z/VSE, you can specify a file's characteristics at either of the following levels:

• In the file's associated IDD file entity -- Any characteristics you specify here do not have to be specified in IDMSFILE
control statements. However, characteristics specified in IDD are enforced at the IDMSFILE level; if a characteristic is
specified both in IDD and at the IDMSFILE level, the IDD specifications take precedence.
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NOTE
Do not specify a file type or device type at the IDD level. If you specify a characteristic in IDD and you want
to change it later, you must recompile all maps that use the file. Therefore, you may not want to provide any
characteristics for a file at the IDD level.

• In IDMSFILE control statements -- IDMSFILE is a program that enables you to specify file characteristics at runtime in
the form of control statements. For a detailed description of IDMSFILE, see z/VSE File Characteristics Program.

Defaults

ADS Batch applies defaults to characteristics that are not specified at any level. For physical sequential files, the record
format defaults to undefined, the logical record length to 0, and the block size to 6233 for disk files and 32760 for tape
files. For VSAM ESDS files, ADS Batch uses the information supplied from the catalog.

Specifying a Record Length

The record length you specify for a file must be consistent with the record lengths of the IDD record entities that are
associated with the file and that are used in the application, as follows.

Fixed Record Format

If the record format is fixed, the record length of the file must be equal to the record length of each associated record
entity.

Variable Record Format

If the record format is variable, the record length of the file must be greater than or equal to the record length of the
longest associated record entity plus four.

Undefined Record Format

If the record format is undefined, the record length of the file must be greater than or equal to the record length of the
longest associated record entity.

The RECORD SIZE specification for a file can be removed by using IDD to set it to 0 (zero).

Specifying a Block Size

The block size you specify for a file must be consistent with the logical record length of the file, as follows.

Fixed Blocked Record Format

If the record format is fixed blocked, the block size must be an integral multiple of the logical record length.

Fixed Unblocked Record Format

If the record format is fixed unblocked, the block size must equal the logical record length.

Variable Blocked Record Format

If the record format is variable blocked, the block size must be greater than or equal to the logical record length plus four.

Variable Unblocked Record Format

If the record format is variable unblocked, the block size must equal the logical record length plus four.

Undefined Record Format

If the record format is undefined, the block size must be greater than or equal to the logical record length.

The RECORD SIZE specification for a file can be removed by using IDD to set it to 0 (zero).
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Default File Characteristics

If you do not specify a file's record format, logical record length, and/or block size, ADS Batch supplies defaults for the
omitted characteristics.

If the record format is not specified, ADS Batch supplies one of the following characteristics:

• U (undefined), for a physical sequential file
• F (fixed), for a SYSIN file
• FA (fixed, with control characters), for a SYSOUT file

Once the record format is determined, ADS Batch supplies defaults for block size and logical record length based on the
record format:

Fixed or Fixed-block Record Format

• If the logical record length and the block size are zero (not specified), ADS Batch uses a block size of 6233 for physical
sequential files, 80 for SYSIN files, and 133 for SYSOUT files, and uses a logical record length equal to the block size.

• If the logical record length is not zero and the block size is zero, ADS Batch uses a block size equal to the logical
record length.

• If the logical record length is zero and the block size is not zero, ADS Batch uses a logical record size equal to the
block size.

Variable or Variable-blocked Record Format

• If the logical record length and the block size are zero (not specified), ADS Batch uses a block size of 6233 for physical
sequential files, 80 for SYSIN files, and 133 for SYSOUT files, and uses a logical record length equal to the block size
minus 4.

• If the logical record length is not zero and the block size is zero, ADS Batch uses a block size equal to the logical
record length plus 4.

• If the logical record length is zero and the block size is not zero, ADS Batch uses a logical record size equal to the
block size minus 4.

Undefined Record Format

• If the logical record length is not zero and the block size is zero, ADS Batch uses a block size equal to the logical
record length.

• If the block size is zero, ADS Batch uses a block size of 6233 for physical sequential files, 80 for SYSIN files, and 133
for SYSOUT files.

Specifying Characteristics of a Concatenated Data Set

You define a concatenated data set (z/OS) by coding multiple DD statements in your JCL for a single ddname. For ADS
Batch, characteristics that you specify for the file at the IDD level are enforced for every data set.

Rules for Concatenated Data Sets

Concatenated data sets must conform to the following rules:

• Data sets can be of different device types; for example, disk, tape, or scheduler (SYSIN).
• The data set with the largest block size must appear first in the concatenation.
• The record formats must be equivalent; that is:

– All fixed or fixed blocked, or a mixture of the two
– All variable or variable blocked, or a mixture of the two
– All undefined

• The record lengths must correspond to the record format:
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– If the record format is fixed or fixed blocked, the logical record lengths must be equal.
– If the record format is variable or variable blocked, the logical record lengths must be less than or equal to the first

logical record length.
– If the record format is undefined, the logical record length is not applicable.

In addition, the data sets must conform to standard z/OS rules for concatenated data sets; for example, the maximum
number of data sets allowed in a concatenation is 255.

Specifying Characteristics of a Suspense File

Suspense files use the IDD-level characteristics specified for the file's associated input file. Suspense file characteristics
are enforced when they are defined in the IDD file entity associated with the map. For example, if an input file's IDD
description specifies a record format of fixed, that characteristic is enforced for the suspense file.

All characteristics supplied in the JCL or data set label of a suspense file must match those of the associated input file.

Tape Labels

Tape labeling options include the following:

SL IBM standard labels

SUL IBM standard and user labels

AL ANSI labels

AUL ANSI and user labels

NSL Nonstandard labels

NL No labels (unlabeled)

ADS Batch processes IBM standard and ANSI labels, but bypasses user labels and nonstandard labels on input. On
output, user labels and nonstandard labels cannot be written to a tape file.

Application Components and Physical Data Sets

The relationship between application components and physical data sets begins with IDD file entities and ends with the
description of the files in the JCL or data set labels.

IDD File Entities

You define IDD file entities to represent the input and output files in the application. You do not define file entities for
suspense and log files. Suspense files use the file entity descriptions of their associated input files. Log files are not
described in the data dictionary.

A single file entity can represent several files, as long as the characteristics included in the file entity are common to
all files that the entity represents. For example, you do not have to specify any characteristics as part of the file entity;
therefore, you can define one file entity to represent all files in an application.

More information on specifying file characteristics is provided earlier in this section.

IDD Record Entities

You define record entities that describe the layout of data for all input and output files in an application. You must
associate each record entity with the appropriate file entity; if you are using the IDD DDDL compiler, you do this by
specifying the INCLUDE WITHIN FILE clause of the RECORD statement.

Defining File Maps
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You define file maps that associate file record entities with dialog variable storage.

Defining Dialogs

You define dialogs that associate file maps with the application.

Described below are some different combinations you can use when associating maps with dialogs in an application:

• You can associate a map with several dialogs.
• You can specify that a map is one dialog's input map and is the same or another dialog's output map.
• In an application that accesses a file with multiple record layouts, you define a map for each layout and associate each

map with its own dialog.

You can associate a dialog with one input map, one output map, or both. You assign a suspense file to a dialog that is
associated with an input file by specifying the runtime label (z/OS ddname, z/VSE filename) of the suspense file either
during dialog definition or in a runtime control statement.

Note that IDD elements in records used by an ADS Batch application should not specify an external picture that includes
P (for numeric data).

Runtime Labels

Runtime labels (z/OS ddname, z/VSE filename) associate file maps and suspense files with physical data sets. You
specify runtime labels during dialog definition or in runtime control statements. Specifications made in control statements
supersede those made during dialog definition.

You can specify the same runtime label for different file maps. For example, in an application that accesses a file with
multiple record layouts, you define a file map for each record layout. During dialog definition or at runtime, you specify the
same runtime label for each file map.

You can specify different runtime labels for the same file map. For example, in an application that reads records from one
file and writes them to another, you can define a single file map for both files, since they have the same record layout. You
associate the file map with one dialog as its input file map, and specify the runtime label of the input file. You associate the
file map with the same dialog or another dialog as its output file map, and specify the runtime label of the output file.

Data Sets

You describe the application's physical data sets in the JCL and identify the data sets to the application by means of
runtime labels.

Application Restartability

An application is restartable if it can be resumed at some checkpoint after an abend occurs. A restartable application must
be able to reestablish the database, input, and output files, and the general application environment that existed at the
checkpoint.

This article describes the following information:

Checkpoint Record

The application should keep a checkpoint record that holds information about the status of the application. A checkpoint
record should include:

• A checkpoint identification number
• Counts of the number of records, by dialog, that have been written to or read from each input, output, and suspense

file
• A copy of all variable storage information that must be restored if the application abends, such as:
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– Condition flags
– Subscripts
– Report totals

Taking a Checkpoint at Runtime

Your application should take its checkpoints with the object of being able to restart after an abend at the highest level
dialog.

The highest level dialog should perform the checkpoint or should pass control to a dialog whose purpose is to take the
checkpoint. The checkpoint should do the following:

1. Update the input, output, and suspense file record count fields of the checkpoint record.
2. Close all files to clear the file buffers; the disposition of each file should be MOD.
3. Perform a database commit. Between checkpoints, you should leave the run unit open by using the NOSAVE

parameter in LINK and INVOKE commands, and the NOFINISH parameter in TRANSFER commands. Committing the
database at any point other than the checkpoint can jeopardize restartability.

4. Move required variable and status information to the checkpoint record.
5. Increment the checkpoint record identification number.
6. Write the checkpoint record to an output file or a queue file.
7. If the record is being written to an output file, close the file to ensure that the record is physically written.

The first two tasks must be performed by the dialogs that access the files. The dialog performing the checkpoint can link
to each of these dialogs, with a flag set that indicates that a checkpoint is being performed. The dialogs can have premap
processes that perform special processing when the flag is set. The processing includes incrementing the record count
fields of the checkpoint record and closing the files.

Considerations

The following considerations apply:

• Dialogs to which control is transferred during a checkpoint must not have as their entry points the mapin operation. If
such an entry point is desired, the premap process can issue a READ TRANSACTION command immediately, unless
a checkpoint is being performed.

• If a file has been accessed by more than one dialog, you must link to and issue a CLOSE command in each dialog that
has accessed the file. If you do not, the file will not be physically closed.

• The record counts for a dialog's input, output, and suspense files are contained in the system-supplied fields $INPUT-
COUNT, $OUTPUT-COUNT, and $ERROR-COUNT.

• You update the checkpoint record's record count fields by adding the system-supplied data fields for each dialog to the
checkpoint record fields. Each time you issue a CLOSE command in a dialog, the system-supplied data fields for the
closed files are reset to zero. At a checkpoint, therefore, the value of a data field equals the number of records that
were read or were written only since the last checkpoint.

Your application should have a checkpoint interval, based on a value such as the number of input records that were
read or the elapsed time since the last checkpoint was taken. The checkpoint interval should not be so frequent as to
substantially increase processing time, nor be so infrequent as to leave uncommitted more transactions than you would be
willing to have to reprocess should the application abend.

Restarting the Application After an Abend

In central version, if the application abends, the runtime system automatically rolls back the database to its state at the
time of the last database commit, which should have occurred at the time of the last checkpoint. (In local mode, you must
use journals and rollback utilities to roll back the database.) Therefore, the database should already be set for restart.

Restart at the Highest Level Dialog
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Your application should be restarted at the highest level dialog; the dialog can link to a dialog that performs the restart and
then returns control to the highest level dialog.

Restart Steps

The restart should include the following steps:

1. Read the checkpoint record -- Read the record, then, if the record is being stored in a sequential file, close the file.
2. Restore the variable fields -- Move the saved variable fields from the checkpoint record to the appropriate records in

dialog variable storage. You do not (and, in fact, cannot) restore the record count fields.
3. Set the input files' pointers -- For each input file to be restored, link to a dialog whose sole function is to read the file

until the file pointer is set at the proper position. The dialog determines how many records to read by using the record
count field that is stored in the checkpoint record. After setting the file pointers, the dialog should close the file. The
disposition of the restored file should be MOD.

NOTE
If the file was accessed by several dialogs, you may have several checkpoint record fields for the file. If so,
you should use the total count of the fields to determine how many records to read.

If the file has multiple record layouts, you must use multiple dialogs to read the record and you must have an
application structure that determines which dialog reads the various types of records.

4. Set the output and suspense files' pointers -- For each output and suspense file to be restored, link to a dialog whose
sole function is to copy the file to a new file, until the proper number of records have been written.
Consider the following scenario. An application writes 100 records to an output file before taking a checkpoint. The
application writes another ten records to the file, then abends. The runtime system empties the buffer; as a result, 110
records have been physically written to the file. Your restart procedure must create a new file that consists of only the
first 100 records.
The dialog responsible for restoring the output file reads the file's records and writes them to a new file. The dialog
determines how many records to copy by using the record count field that is stored in the checkpoint record. After the
file has been restored, the dialog should close both files. The disposition of the new file should be MOD. The dialogs
that are writing to the new output or suspense file should specify the runtime label of the new file.

NOTE
If the file was accessed by several dialogs, you may have several checkpoint record fields for the file. If so,
you should use the total count of the fields to determine how many records to read.

If the file has multiple record layouts, you must use multiple dialogs to copy the record and you must have an
application structure that determines which dialog reads the various types of records.

5. Return to the highest level dialog and resume processing.

ADS Batch Trace Facility

The ADS Batch trace facility is a debugging aid that traces the flow of control and commands that are executed in an
application at runtime.

 Steps in the Trace Facility 

To use the trace facility, perform the following steps:

1. During dialog definition, specify that a symbol table is to be included in the dialogs you want to trace. Symbol tables
are required by the facility to list the process commands that are executed at runtime. If you are using the online dialog
compiler, you request a symbol table on the Options and Directives screen.

2. At runtime, include TRACE statements as part of your control statements. TRACE statements specify:
– The dialogs to be traced -- One, several, or all dialogs in an application can be traced.
– When the dialogs are to be traced -- By default, a selected dialog is traced every time that it becomes operative in

the application thread. Alternatively, you can specify that tracing begin only after the dialog has become operative
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for the nth time, that tracing end when the dialog becomes operative for the nth time, or that tracing occur only
every nth time that the dialog becomes operative.

– The level of detail of the trace -- You can specify one of three levels of detail for the trace of a dialog:
a. Dialog and process module execution -- The trace facility documents the beginning of dialog and premap and

response process execution.
b. Subroutine execution -- The trace facility documents dialog and process module execution, as in level one, and

also documents the beginning of subroutine execution.
c. Command execution -- The trace facility documents dialog, process module, and subroutine execution, as in

level two, and also documents all commands that are executed within the dialog.
Detailed information is also provided on database commands and on database currency saves and restores.

Syntax for the TRACE statement is provided under Runtime Control Parameters.

The trace facility writes trace records to the log file as DEBUG records. You can print the records by using the ADS Batch
print log utility, as discussed in ADS Batch Print Log Utility. Alternatively, you can send all log file output directly to the
printer at runtime.

Sample Output 

Sample output from a trace facility run is shown in the report below. The output columns are as follows:

Execution number
(first column) -- The execution occurrence for the dialog. The lines in the sample were created while the dialog
was operative for the first time (00000001).

Dialog name
(second column) -- The name of the dialog currently executing. The sample shows that dialog REPTEDIT
executes first, then dialog HDRLINE, and then dialog REPTEDIT again.

Process name
(third column) -- The name of the premap or response process currently executing. JEB-EMPL-REPT-EDIT is the
first process that is executed in the sample trace facility run.

NOTE
A line that documents the beginning of a dialog has the following literal in the process name field:

********  DIALOG-ENTRY  ********

Subroutine name
(fourth column) -- The name of the process subroutine currently executing. PAGHDR is the first subroutine that is
executed in the sample trace facility run.

NOTE
A line that documents the beginning of a dialog, the beginning of a process, or a process command that
is not within a subroutine has the following literal in the subroutine name field:

**MAIN**

Sequence number field
(fifth column) -- The IDD sequence number of the command being executed. The first four commands that are
executed in the sample trace facility run begin at lines 100, 300, 400, and 500. These line numbers are the same
ones that are used by ADSORPTS in its report of a dialog's processes.

NOTE
For more information about ADSORPTS, see the ADS topics in the IDMS Reference
documentation. The line that documents the beginning of a dialog, process, or subroutine has 00000000
in this field.
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Process command
(sixth column) -- The process command currently executing. The first command that is executed in the sample
trace facility run is IF.

NOTE
A line that documents the beginning of a dialog, process, or subroutine has the literal ENTRY in this
field.

Command offset
(last column) -- The hexadecimal offset of the command from the beginning of the dialog's fixed dialog block
(FDB). These offsets are the same ones that are used by ADSORPTS in its list of command elements (CMEs) for
a process.

NOTE

For more information about ADSORPTS, see the ADS topics in the IDMS Reference documentation.

The process being traced in the sample trace facility report does not include database commands or database currency
saves and restores. However, if a process did and if tracing were being performed at the command execution level, the
report would include detailed information about these database functions.

If the module is an included module, the included module name appears in the report after the last column.

00000001 REPTEDIT ********   DIALOG-ENTRY   ******** **MAIN** 00000000 ENTRY...

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . **MAIN** 00000000 ENTRY...

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . **MAIN** 00000100 IF     . 0004F8

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . **MAIN** 00000300 DC ACC . 000524

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . **MAIN** 00000400 MOVE   . 000538

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . **MAIN** 00000500 CALL   . 000574

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . CVRTDATE 00000000 ENTRY...

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . CVRTDATE 00013700 MOVE   . 0019DC

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . CVRTDATE 00013800 MOVE   . 001A94

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . CVRTDATE 00000000 MOVE   . 001B4C

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . CVRTDATE 00000000 GOBACK . 001C04

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . **MAIN** 00000600 MOVE   . 00058C

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . **MAIN** 00000700 CALL   . 0005C8

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . PAGHDR . 00000000 ENTRY...

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . PAGHDR . 00010000 MOVE   . 0013C0

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . PAGHDR . 00010100 ADD    . 0013FC

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . PAGHDR . 00010200 MOVE   . 001450

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . PAGHDR . 00010300 MOVE   . 00148C

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . PAGHDR . 00010400 MOVE   . 0014C8

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . PAGHDR . 00010500 MOVE   . 001504

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . PAGHDR . 00010600 CALL   . 001540

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . CENTJUST 00000000 ENTRY...

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . CENTJUST 00012400 MOVE   . 001774

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . CENTJUST 00012500 COMPUTE. 001818

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . CENTJUST 00012600 MOVE   . 00189C

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . CENTJUST 00012700 MOVE   . 0018D8

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . CENTJUST 00012800 GOBACK . 0019C4

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . PAGHDR . 00010700 MOVE   . 001558

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . PAGHDR . 00010800 LINK   . 001594

00000001 HDRLINE. ********   DIALOG-ENTRY   ******** **MAIN** 00000000 ENTRY...

00000001 HDRLINE. JEB-HEADER-WRITE                 . **MAIN** 00000000 ENTRY...

00000001 HDRLINE. JEB-HEADER-WRITE                 . **MAIN** 00000100 ADD    . 0003A0

00000001 HDRLINE. JEB-HEADER-WRITE                 . **MAIN** 00000200 WRT TRAN 0003F4
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00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . **MAIN** 00000000 ENTRY...

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . PAGHDR . 00010900 MOVE   . 0015A4

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . PAGHDR . 00011000 MOVE   . 0015E0

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . PAGHDR . 00011100 MOVE   . 00161C

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . PAGHDR . 00011200 CALL   . 001658

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . CENTJUST 00000000 ENTRY...

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . CENTJUST 00012400 MOVE   . 001774

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . CENTJUST 00012500 COMPUTE. 001818

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . CENTJUST 00012600 MOVE   . 00189C

00000001 REPTEDIT JEB-EMPL-REPT-EDIT               . CENTJUST 00012700 MOVE   . 0018D8

Multiple External Run Units Under ADS Batch

Preparing the system to handle multiple external run units (ERUs) for ADS Batch is a DBA or system administrator issue,
not a programmer issue.

However, an ADS Batch application that is run at a Distributed Database System (DDS) site should be designed so that
a single database run unit is maintained for the duration of the application. It is particularly important that the application
avoid saving and then restoring database currencies if the application's run unit is accessing a database at a different
DDS node than the default node for central version operations.

Database requests for an ADS Batch application are routed to the batch interface module (IDMSINTB). IDMSINTB passes
the request through the IDMS SVC (for central version requests) or directly to DC/UCF (for local mode requests). In DC/
UCF, the database request is handled as an external run unit as is any other batch database request.

At system generation, it is necessary to specify a value for the MAXIMUM ERUS parameter in the SYSTEM statement. An
ADS Batch application occasionally requires up to five ERUs simultaneously:

User database run unit
, required if a dialog is accessing the database

Message run unit
, required to retrieve message text from the dictionary

Loader run unit
, required to retrieve load modules from the load area

If the MAXIMUM ERUS count is exceeded at runtime, your ADS Batch will be unable to load modules (for maps, dialogs,
and so forth). If you receive a message to this effect, verify that the MAXIMUM ERUS specification for the system is at
least 3. This specification is made in the system generation SYSTEM statement.

Operator Shutdown

ADS Batch enables the console operator to instruct the runtime system to terminate an application.

If operator shutdown is enabled at runtime, the runtime system begins by issuing a WTOR (write-to-operator with reply)
macro. At any time during application execution, the operator can issue a SHUTDOWN command, described below, that
causes the runtime system to terminate the application with an optional dump. If shutdown is disabled, the operator can
terminate the application only by canceling the job.

The system default for operator shutdown is determined using the ADSOBSYS utility; the ADSOBSYS default is
DISABLED. Control statements that are specified at runtime can override the system default. For more information about
enabling operator shutdown, see ADSOBSYS, and Control Statements.

If operator shutdown is enabled, the operator can issue a SHUTDOWN command to terminate the application. Syntax for
the SHUTDOWN command is as follows:
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►►──────┬─ Shutdown ─┬────────┬─┬─────────────────────────────────────────────►◄

        │            └─ Dump ─┘ │

        └─ SD ──────────────────┘

SHUTDOWN
Specifies that the runtime system is to terminate the application.

DUMP
Specifies that a system dump of the application is to be produced.

SD
Is equivalent to SHUTDOWN DUMP.

NOTE
Under BS2000/OSD, the SHUTDOWN command must be entered by the BS2000/OSD /INFORM-PROGRAM
command. For example, if the application runs as an interactive task, enter:

/INFORM-PROGRAM MSG='SHUTDOWN DUMP'

Runtime Control Parameters

Runtime control parameters determine the ADS Batch runtime environment. These parameters can be specified at system
generation using ADSOBSYS and/or at runtime using PARM field parameters and control statements.

When a runtime control parameter is specified in more than one place, the following order of precedence applies:

1. Control statements
2. PARM field parameters
3. ADSOBSYS

This article describes the following information:

ADSOBSYS is discussed in ADSOBSYS.

PARM Field Parameters

Input parameters let you specify:

A mainline dialog or application task code --
The runtime system begins application execution at the specified dialog or at the function that is associated with
the specified task code. The function must be associated with a mainline dialog.
Alternatively, you can specify a dialog or task code using the ENTRY POINT control statement, as described later
in this section. The ENTRY POINT statement overrides the input parameter specification.

Runtime parameter --
You can optionally specify an alphanumeric character string as a parameter that is to be passed to the application.
Dialog processes can read the string into variable storage by issuing an ACCEPT RUN PARAMETERS
command, as described in the "Process Command Language" topic.

Specifying Parameters

Under z/OS and z/VSE, you specify input parameters in the PARMS field parameter of the EXEC statement. The
mainline dialog or application task code is specified as the first parameter. The runtime parameter is specified as the third
parameter. The second parameter is reserved for future use. Parameters must be separated by commas. The value that is
assigned to the job variable may not exceed ten characters. For example:

PARM='DIALOG1'
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PARM='TASKA,,ABCDEFG'

PARM=',,ABCDEFG'

Control Statements

Control statements help to establish the runtime environment for an ADS Batch application. Each control statement must
be terminated by a period. Control statements can appear in any order.

Syntax

Syntax for the control statements is as follows:

►►────┬──────────────────────────────────────────────────────┬────────────────►

      └─ PRImary pool ─┬──────┬─ primary-pool-size ──── . ───┘

                       ├─ IS ─┤

                       └─ = ──┘

 ►────┬──────────────────────────────────────────────────────────┬────────────►

      └─ SECondary pool ─┬──────┬─ secondary-pool-size ───── . ──┘

                         ├─ IS ─┤

                         └─ = ──┘

 ►────┬───────────────────────────────────────────────────────────────────────►

      └┬─ DIAlog ─┬─ STAtistics ──┬─ OFF ─────────────────────────────────────

       └─ DLG ────┘               └─ ON ─┬──────────────────────────────────┬─

                                         ├─ ALL ────────────────────────────┤

                                         │            ┌─────────/─────┐     │

                                         └─ FOR ── ( ─▼─ dialog-name ─┴─ ) ─┘

 ►──────────────────────────────────────────────────────────────────────────┬─►

  ─────────────────────────────────────────────────────────────────┬─── . ──┘

  ──┬─────────────────────────────────────────────────────────────┬┘

    └─┬─ CHEckpoint ─┬─ interval ─┬──────┬─ checkpoint-interval ──┘

      └─ CKPT ───────┘            ├─ IS ─┤

                                  └─ = ──┘

 ►────┬────────────────────────────────────────────────────────────┬──────────►

      │                               ┌──────────────┐             │

      └─ ROUting codes ─┬───────┬─ ( ─▼─ route-code ─┴─ ) ──── . ──┘

                        ├─ ARE ─┤

                        ├─ IS ──┤

                        └─ = ───┘

 ►────┬────────────────────────────────────────────────────────────────────┬──►

      │                                  ┌───────────────────┐             │

      └─ DEScriptor codes ─┬───────┬─ ( ─▼─ descriptor-code ─┴─ ) ──── . ──┘

                           ├─ ARE ─┤

                           ├─ IS ──┤

                           └─ = ───┘
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 ►───┬────────────────────────────────────────────────────────────────────────►

     └┬─ DIAlog ─┬─ dialog-name has ─┬─ MAXERR ────────┬──────────────────────

      └─ DLG ────┘                   └─ MAXimum ERRor ─┘

 ►───────────────────────────────────┬────────────────────────────────────────►

  ── count of maximum-errors ─── . ──┘

 ►────┬────────────────────────────────────────────────────────┬──────────────►

      └─ OPErator SHUtdown ─┬───────┬─┬─┬─ ENAbled ─┬─┬─── . ──┘

                            ├─ IS ──┤ │ └─ YES ─────┘ │

                            └─ = ───┘ └─┬─ DISabled ─┬┘

                                        └─ NO ───────┘

 ►───┬─────────────────────────────────────────────────────┬──────────────────►

     └─ MAXimum LINks ──┬──────┬── maximum-links ──── . ───┘

                        ├─ IS ─┤

                        └─ = ──┘

 ►───┬────────────────────────────────────────────────────────────────┬───────►

     └─ COMmit when files open causes ──┬──────┬───┬─ NOACTion ─┬─ . ─┘

                                        ├─ IS ─┤   ├─ WARNing ──┤

                                        └─ =  ─┘   └─ ABEND ────┘

 ►─┬────────────────────────────────────────────────────────────────────┬─────►

   │       ┌──────────────────────────────────────────────────┐         │

   └─ LOG ─▼─┬─── FILE1 ──┬──────┬─ run-time-label ─────────┬─┴──── . ──┘

             │            ├─ IS ─┤                          │

             │            └─ = ──┘                          │

             ├─── COUNT1 ─┬──────┬─ file1-maximum-records ──┤

             │            ├─ IS ─┤                          │

             │            └─ = ──┘                          │

             ├─── FILE2 ──┬──────┬─ run-time-label ─────────┤

             │            ├─ IS ─┤                          │

             │            └─ = ──┘                          │

             ├─── COUNT2 ─┬──────┬─ file2-maximum-records ──┤

             │            ├─ IS ─┤                          │

             │            └─ = ──┘                          │

             ├─┬─ ARChive ────┬─────────────────────────────┤

             │ └─ NOARChive ──┘                             │

             ├─┬─ COMpress ───┬─────────────────────────────┤

             │ └─ NOCOMpress ─┘                             │

             └─┬─ PREfix ─────┬─────────────────────────────┘

               └─ NOPREfix ───┘

 ►─┬───────────────────────────────────────────────────────────────────────────►

   │ ┌───────────────────────────────────────────────────────────────────────┐

   └─▼─DIAlog ┬ dialog-name ┬ INput ───┬┬───────────────┬┬────┬ run-time-lbl─┘

     └ DLG ───┘             ├ OUTput ──┤├ runtime LABEL ┤├ IS ┤

                            └ SUSpense ┘├ FILe name ────┤└ = ─┘

                                        └ DDName ───────┘
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 ►─── . ──────────────────────────────────────────────────────────────────────►

 ►─┬────────────────────────────────────────────────────────────────────────┬─►

   └─ DEFault print ──┬─ CLAss ──┬──────┬── print-class ────────────┬── . ──┘

                      │          ├─ IS ─┤                           │

                      │          └─ = ──┘                           │

                      └─ DEStination ─┬──────┬─ print-destination ──┘

                                      ├─ IS ─┤

                                      └─ = ──┘

 ►─┬──────────────────────────────────────────────┬───────────────────────────►

   └─ DBName ──┬──────┬── database-name ──── . ───┘

               ├─ IS ─┤

               └─ = ──┘

 ►─┬───────────────────────────────────────────────────┬──────────────────────►

   └─ DBNOde ──┬──────┬── database-node-name ──── . ───┘

               ├─ IS ─┤

               └─ = ──┘

 ►─┬──────────────────────────────────────────────────┬───────────────────────►

   └─ DICTNAme ──┬──────┬── dictionary-name ──── . ───┘

                 ├─ IS ─┤

                 └─ = ──┘

 ►─┬───────────────────────────────────────────────────────┬──────────────────►

   └─ DICTNOde ──┬──────┬── dictionary-node-name ──── . ───┘

                 ├─ IS ─┤

                 └─ = ──┘

 ►─┬──────────────────────────────────────────────┬───────────────────────────►

   └─┬─ REQuestor ──┬─┬──────┬── user-id ─── . ───┘

     └─ USEr ───────┘ ├─ IS ─┤

                      └─ = ──┘

 ►─┬──────────────────────────────────────────────────────────────────────┬───►

   └─ ENTry point ──┬─┬─ DIAlog ─┬─┬──────┬─ dialog-name ─────────┬── . ──┘

                    │ └─ DLG ────┘ ├─ IS ─┤                       │

                    │              └─ = ──┘                       │

                    └─── TASk ──┬──────┬─ application-task-code ──┘

                                ├─ IS ─┤

                                └─ = ──┘

 ►─┬────────────────────────────────────────────────────────────────────────┬─►◄

   │ ┌──────────────────────────────────────────────────────────────────┐   │

   │ │                           ┌─────────────────────────────────────┐│   │

   └─▼─ TRAce ─┬─ dialog-name ─┬─▼─┬─────────────────────────────────┬─┴┴ .─┘

               └─ ALL ─────────┘   ├─ BEFore ──┬─ MAXimum ◄ ───────┬─┤

                                   │           └─ execution-count ─┘ │

                                   ├─ AFTer ───┬─ 0 ◄ ─────────────┬─┤

                                   │           └─ execution-count ─┘ │

                                   ├─ EVEry ───┬─ 1 ◄ ─────────────┬─┤

                                   │           └─ execution-count ─┘ │
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                                   ├─ SUBRoutines ───────────────────┤

                                   └─ COMmands ──────────────────────┘

Parameters

PRIMARY POOL IS primary-pool-size
Specifies the size, in bytes, of the primary buffer pool. Primary-pool-size is an integer in the range 0 through
2,147,483,647. The default is determined by specifications that are made using ADSOBSYS; the ADSOBSYS
default is set at system generation.

NOTE
For more information about specifying primary pools, see the discussion of the ADSO statement in the
IDMS System Generation Section.

SECONDARY POOL IS secondary-pool-size
Specifies the size, in bytes, of the secondary buffer pool. The secondary pool is allocated from the system
storage pool when the primary buffer pool becomes full. Secondary-pool-size is an integer in the range 0 through
2,147,483,647. The default is determined by specifications that are made using ADSOBSYS; the ADSOBSYS
default is set at system generation.

DIALOG STATISTICS OFF/ON
Specifies whether dialog statistics are to be collected during application execution.
OFF specifies that statistics are not to be collected.
ON specifies that statistics are to be collected. The default is determined by specifications that are made using
ADSOBSYS; the ADSOBSYS default is OFF.
Parameters included in the ON clause are as follows.
ALL/FOR (dialog-name)

Specifies whether dialog statistics are maintained for all dialogs (ALL) or for only selected dialogs in an
application. Multiple dialogs must be separated by commas.
The default is determined by specifications that are made using ADSOBSYS. ADSOBSYS allows you to
specify ALL or SELECTED. If you specify SELECTED, you must list the selected dialogs in the DIALOG
STATISTICS control statement at runtime.

CHECKPOINT INTERVAL IS checkpoint-interval
Specifies the frequency with which dialog statistics are to be written to the log file. Statistics are written to
the log file once every checkpoint-interval time that statistics are accumulated. ADS Batch accumulates
statistics every time a dialog issues a control command. The default checkpoint interval is determined by
specifications that are made using ADSOBSYS; the ADSOBSYS default is set at system generation.

ROUTING CODES ARE (route-code)
(z/OS only) specifies the z/OS operator-message routing codes, as described in the applicable operating system
supervisor services and macro instructions. This parameter supplies the value of the ROUTCDE parameter
for WTO (write-to-operator) macros that are issued by the system. Route-code is an integer in the range 1
through 16. Multiple routing codes must be separated by commas. The default routing codes are determined by
specifications that are made using ADSOBSYS; the ADSOBSYS default is 11.

DESCRIPTOR CODES ARE (descriptor-code)
(z/OS only) specifies the z/OS operator-message description code, as described in the applicable operating
system supervisor services and macro instructions. This parameter supplies the descriptor code to the DESC
parameter for WTO (write-to-operator) macros that are issued by the system. Descriptor-code is an integer
in the range 1 through 16. The default descriptor codes are determined by specifications that are made using
ADSOBSYS; the ADSOBSYS default is 7.

DIALOG dialog-name HAS MAXERR COUNT OF maximum-errors
Specifies the maximum number of error records that can be sent to the suspense file of the specified dialog. If
this number is exceeded at runtime, the runtime system terminates the application. For example, if the maximum
error count is 1, the runtime system terminates the application when the second error record is to be written.
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If the maximum error count is 0, the runtime system allows an unlimited number of error records to be sent
to a suspense file. Maximum-errors is an integer in the range 0 through 32,767. The default is determined by
specifications that are made using ADSOBSYS; the ADSOBSYS default is 0.

OPERATOR SHUTDOWN IS ENABLED/DISABLED
Specifies whether the operator can send a request to the runtime system to terminate an application. If operator
shutdown is enabled, the runtime system begins application execution by issuing a WTOR (write-to-operator
with reply) macro. At any time during application execution, the operator can issue a SHUTDOWN command,
as described earlier in this section. The SHUTDOWN command causes the runtime system to terminate the
application with an optional dump. If shutdown is disabled, the operator can terminate the application only by
canceling the job. The default is determined by specifications that are made using ADSOBSYS; the ADSOBSYS
default is DISABLED.

COMMIT WHEN FILES OPEN CAUSES NOACTION/WARNING/ABEND
Specifies the action to be taken when a run unit is committed before all files that are used in the application have
been closed, as follows:
NOACTION

specifies that no action is taken.
WARNING

specifies that a warning message is sent to the log file.
ABEND

specifies that the application is abended.
The default is determined by specifications that are made using ADSOBSYS; the ADSOBSYS default is ABEND.
Committing a run unit when files are open can jeopardize application restartability after an abend, as described
under Application Restartability.

LOG
LOG parameters specify defaults for the log file; all LOG parameters are optional.
FILE1 IS run-time-label

Specifies the runtime label (z/OS ddname, z/VSE filename) of the primary log file. The default is
determined by specifications that are made using ADSOBSYS; the ADSOBSYS default is ADSLOGA.

COUNT1 IS file1-maximum-records
Specifies the number of log records that are written to the primary log file before the file is considered full.
This parameter is meaningless for spool or tape log files.
If file1-maximum-records is reached at runtime, the runtime system switches to the secondary log file or, if
no secondary log file is allocated, wraps around to the beginning of the primary log file.
If 0 is specified, no predefined limit is placed on the number of records that are written to the primary
log file. If space for a disk log file is exceeded at runtime, the runtime system abnormally terminates the
application.
File1-maximum-records is an integer in the range 1 through 99999. The default is determined by
specifications that are made using ADSOBSYS; the ADSOBSYS default is 0.

FILE2 IS run-time-label
Specifies the runtime label of the secondary log file. The default is determined by specifications that are
made using ADSOBSYS.

COUNT2 IS file2-maximum-records
Specifies the number of log records that are written to the secondary log file before the file is considered
full.
If file2-maximum-records is reached at runtime, the runtime system switches back to the primary log file.
If 0 is specified, no predefined limit is placed on the number of records that are written to the secondary
log file. If space for a disk log file is exceeded at runtime, the runtime system abnormally terminates the
application.
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File2-maximum-records is an integer in the range 1 through 99999. The default is determined by
specifications that are made using ADSOBSYS; the ADSOBSYS default is 0.

ARCHIVE/NOARCHIVE
(z/OS only) specifies whether log file archiving is to be performed at runtime when a log file is full. For
more information about log file archiving, see Log filesin ADS Batch Concepts. The default is determined
by specifications that are made using ADSOBSYS; the ADSOBSYS default is NOARCHIVE.

COMPRESS/NOCOMPRESS
Specifies whether log records are compressed in the log file to save space at runtime. The default is
determined by specifications that are made using ADSOBSYS. If neither ADSOBSYS nor a runtime
control statement specifies COMPRESS or NOCOMPRESS, the runtime system uses the z/OS, or z/VSE
device-type assignment to determine whether to compress the records:

• In z/OS, records are not compressed if the assignment is SYSOUT; otherwise, records are
compressed.

• In z/VSE, records are not compressed if the device type is PRINTER (as specified at system
generation using ADSOBSYS or at runtime); otherwise, records are compressed.

PREFIX/NOPREFIX
Specifies whether a prefix is to precede each log record. Prefixes are used by the print log utility to
select records. The default is determined by specifications that are made using ADSOBSYS. If neither
ADSOBSYS nor a runtime control statement specifies PREFIX or NOPREFIX, the runtime system uses
the z/OS or z/VSE device type assignment to determine whether to include a prefix:

• In z/OS, a prefix is not included if the assignment is SYSOUT; otherwise, a prefix is included.
• In z/VSE, a prefix is not included if the device type is PRINTER (as specified at system generation

using ADSOBSYS or at runtime); otherwise, a prefix is included.

DIALOG
The DIALOG statement associates dialog input, output, and suspense files with runtime labels (z/OS ddnames, z/
VSE filenames). Each input, output, and suspense file of each dialog must be associated with a runtime label.

NOTE
You can also associate a file with a runtime label during dialog definition. In such a case, you do not
have to specify a runtime label in a control statement at runtime. If a runtime label is specified in both
places, the control statement specification takes precedence.

DIALOG statement parameters are as follows:
dialog-name

The name of the dialog.
INPUT/OUTPUT/SUSPENSE

Specifies whether the file identification information that follows pertains to the dialog's input, output, or
suspense file.

RUNTIME LABEL/FILE NAME/DDNAME IS run-time-label
Specifies the runtime label input, output, or suspense file. RUNTIME LABEL, FILE NAME, and DDNAME
are synonymous.

NOTE
To request that a suspense file not be allocated for the input file, even though a suspense file
runtime label was specified during dialog definition, specify blanks within single quotation marks,
as in the following example:

DIALOG XXX INPUT RUNTIME LABEL INFILE

           SUSPENSE RUNTIME LABEL ' '.

The following example specifies information about z/OS dialog input, output, and suspense files:
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DIALOG DIALOG1

  INPUT DDNAME IS INPUT1

OUTPUT DDNAME IS OUTPUT1

  SUSPENSE DDNAME IS SUS1.

DEFAULT PRINT CLASS IS print-class/DESTINATION IS print-destination
Specifies the default print class to which a report is assigned or the default print destination to which a report
is routed. A report is created using WRITE PRINTER commands. Print-class must be an integer in the range 1
through 64. Print-destination is a 1- to 8-character destination not enclosed in quotation marks.

DBNAME IS database-name
Optionally specifies the IDMS/DB database to be accessed by the application.

DBNODE IS database-node-name
Optionally specifies the DDS node that controls the IDMS/DB database to be accessed by the application.

DICTNAME IS dictionary-name
Optionally specifies the data dictionary in which the definitions and load modules for the requested application are
stored.

DICTNODE IS dictionary-node-name
Optionally specifies the DDS node that controls the data dictionary in which the definitions and load modules for
the requested application are stored.

REQUESTOR IS user-id
Specifies the 1- to 32-character ID of a user. The user ID can be accepted into dialog variable storage by issuing
an ACCEPT USER ID command, and is automatically moved to the prefix of all log file records that are written
during the application. User-id is not enclosed in quotation marks.

ENTRY POINT
Specifies the entry point into the application.
If the ENTRY POINT statement is not included, an entry point must be specified as an input parameter, as
discussed earlier in this section. The ENTRY POINT statement overrides the input parameter.
DIALOG IS dialog-name

Specifies the name of a mainline dialog.
TASK IS application-task-code

Specifies a task code that is associated with an application function. The function must be associated with
a mainline dialog.

TRACE
Activates the ADS Batch trace facility for a dialog.
For more information about the trace facility, see ADS Batch Trace Facility.
TRACE statement parameters are as follows:
dialog-name/ALL

Specifies the dialog for which tracing is activated; the parameters BEFORE, AFTER, EVERY,
COMMANDS, and SUBROUTINES apply to the named dialog.
ALL specifies that tracing is performed for all dialogs; the parameters BEFORE, AFTER, EVERY,
COMMANDS, and SUBROUTINES apply to all dialogs that have not been named explicitly in the TRACE
statement.
To selectively activate tracing for several dialogs, repeat the parameters of the TRACE statement for each
dialog.

BEFORE MAXIMUM/execution-count
Specifies that tracing should be performed each time that the dialog becomes operative, up to but not
including the execution-count time. MAXIMUM (default) specifies tracing is to be performed every time
that the dialog becomes operative, unless restricted by AFTER and EVERY specifications.
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AFTER 0/execution-count
Specifies that tracing is to be performed each time that the dialog becomes operative beyond  execution-
count. Zero (default) specifies tracing is to be performed every time that the dialog becomes operative,
unless restricted by BEFORE and EVERY specifications.

EVERY 1/execution-count
Specifies that tracing should be performed each time the execution count for the dialog reaches a multiple
of execution-count. 1 (default) specifies tracing is to be performed every time that the dialog becomes
operative, unless restricted by AFTER and BEFORE specifications. A number greater than 1 specifies
that tracing is to be performed only every execution-count time that the dialog becomes operative.

SUBROUTINES
Specifies that subroutine entry points should be documented, in addition to dialog and process entry
points.

COMMANDS
Specifies that process commands should be documented, in addition to dialog, process, and subroutine
entry points.

If neither SUBROUTINES nor COMMANDS is specified, only dialog and process entry points are documented for
the specified dialog.
Multiple TRACE statements can be specified for the same dialog. The last BEFORE, AFTER, and EVERY
specifications that are coded for a dialog apply to that dialog for the entire execution of the application. The most
detailed level of documentation that is coded applies to the dialog for the entire execution; COMMANDS is more
detailed than SUBROUTINES, which is more detailed than no specification at all.

Loading Runtime Components

Order of Precedence

Runtime components (such as subschema load modules, dialog load modules, application definition blocks, and map load
modules) can be stored in load areas and load libraries. The runtime system uses the following order of precedence when
loading a component:

1. Main memory of the batch region, if the component has already been loaded
2. The load area of the secondary dictionary, if any, specified in a control statement
3. The load area of the system's primary dictionary
4. A load library that is specified in the STEPLIB statement, if any

NOTE
If an application snaps the application definition block (ADB) or fixed dialog block (FDB) of an application or
dialog that was loaded from STEPLIB, only the header portion is snapped.

An error status of 1474 may be returned if an ADS Batch program running in local mode attempts to use a subschema
that was compiled for use on IDMS/DC without a DMCL name.
ADS Batch can link to a user-written program. The program can perform database commands. The program, however,
cannot perform QUEUE, WRITE PRINTER, or other DC/UCF-oriented commands.
A user-written COBOL, or PL/I program that is accessed by an ADS Batch application must have been submitted to
the DML preprocessor with a mode of BATCH.

JCL

The JCL for using the ADS Batch runtime system (ADSBATCH) to execute an application follows.

Sample z/OS JCL Under Central Version ADSBATCH (z/OS)
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//ADSBATCH EXEC PGM=ADSBATCH,REGION=1024K,parm=parameter

//STEPLIB  DD   DSN=idms.dba.loadlib,DISP=SHR

//              DSN=idms.loadlib,DISP=SHR

//IDMSSNAP DD   SYSOUT=A

//sysctl   DD   DSN=idms.sysctl,DISP=SHR

//adsloga  DD   DSN=log.file,DISP=OLD

//file.descriptions

//SYSLST   DD   SYSOUT=A

//SYSIDMS  DD   *

DMCL=dmcl-name

DICTNAME=dictionary-name

Other SYSIDMS parameters, as appropriate

/*

//SYSIPT   DD   *

control statements

/*

//SYSUDUMP DD   SYSOUT=A

Code Element Description
parm=parameter an optional PARM parameter
idms.dba.loadlib data set name of the load library containing the DMCL and

database name table load modules
idms.loadlib data set name of the load library containing the IDMS executable

modules
sysctl ddname of SYSCTL file
idms.sysctl data set name of SYSCTL file
adsloga ddname of the log file
log.file data set name of the log file
file.descriptions file descriptions of all input, output, and suspense files. The

ddnames that are specified must match the ddnames names
specified in control statements or dialog definitions.

NOTE
To get a snap dump when an abend occurs during a mapping operation, you must specify a DD statement with
the name IDMSSNAP. The IDMSSNAP file stores the snap dump. an example of a mapping abend is when an
input record that contains errors cannot be written to a suspense file because the MAXIMUM ERRORS for the
dialog, which is specified at system generation or at runtime, has been exceeded.

Archive Log File

For an archive log file, specify a ddname of ARCLOGn, where n is 1 for the first archive file, 2 for the second archive file,
and so forth, up to 9. The following sample JCL allocates the first archive log file:

//ARCLOG1  DD  DSN=MEN.CC.RQE.ARCTAP1,DISP=(NEW,CATLG,DELETE),

//          UNIT=(TAPE,,DEFER),LABEL=(,SL),VOL=(,RETAIN),

//          DCB=(RECFM=VB,LRECL=320,BLKSIZE=12804)

Local mode

To execute ADSBATCH in local mode, the following steps are required:

1. Remove the sysctl DD statement.
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2. Add the following statements:

//sysjrnl DD   DSN=idms.tapejrnl,DISP=NEW,UNIT=tape

//dictdb  DD   DSN=idms.dictdb,DISP=OLD

//dloddb  DD   DSN=idms.dloddb,DISP=SHR

//dmsgdb  DD   DSN=idms.dmsgdb,DISP=SHR

//dlogdb  DD   DSN=idms.dlogdb,DISP=SHR

additional journal file assignments, as required

NOTE
Under local mode, if you are running a multi-level application which transfers control using a LINK command
without the NOSAVE option, you must code the LOCKING=ON parameter in the SYSIDMS parameter file.

Code Element Description
sysjrnl ddname of journal file
idms.tapejrnl data set name of journal file
tape symbolic device name of journal file
dictdb ddname of data dictionary
idms.dictdb data set name of data dictionary
dloddb ddname of data dictionary load area
idms.dloddb data set name of data dictionary load area
dmsgdb ddname of data dictionary message area
idms.dmsgdb data set name of data dictionary message area
dlogdb ddname of data dictionary log area
idms.dlogdb data set name of data dictionary log area

Sample z/VSE JCL Under Central Version ADSBATCH (z/VSE)

// DLBL SYSCTL,'idms.sysctl', 1999/365,SD

// DLBL     ciln,'idms.cilib'

// EXTENT   ,nnnnnn

// LIBDEF   *,SEARCH=(ciln),TEMP

// DLBL     adsloga,'log.file'

// EXTENT   sysnnn,VOLSER,,,start-track,end-track

// ASSGN    sysnnn,DISK,VOL=VOLSER,SHR

// DLBL SYSIDMS,'#SYSIPT'

// file.descriptions

// EXEC     IDMSFILE,SIZE=(AUTO,128K)

SYSIDMS control statements

IDMSFILE control statements

ADSBATCH control statements

DIALOG control statements

Code Element Description
idms.sysctl data set name of SYSCTL file
ciln filename of core-image library
idms.cilib file-id of DC/UCF core-image library
nnnnnn volume serial number
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adsloga filename of the log file
log.file file-id of the log file
sysnnn logical unit of the device on which the log file is located
start-track starting track of the log file data set
end-track ending track of the log file data set
file.descriptions file descriptions of all input, output, and suspense files used in the

application. Filenames specified must match the filenames that
are specified in control statements.

SYSIDMS control statements control statements that are used by SYSIDMS to describe physical
runtime environments as described in Using Common Facilities.

IDMSFILE control statements control statements that are used by IDMSFILE to describe the
characteristics of the input, output, suspense, and log files used
in the application, as described in z/VSE File Characteristics
Program. This must include the 'RUN PROGRAM ADSBATCH'
card.

DIALOG control statements control statements that are required if any of the dialogs to be
executed have an input map with the 'SYSIPT' label.

ADSBATCH control statements control statements that are used by ADSBATCH to establish the
runtime environment.

What to Consider

A /* must follow each SYSIPT file. If an abend occurs during a file mapping operation, the snap dump is written
automatically to SYSLST.

Local Mode

To execute ADSBATCH in local mode, the following steps are required:

1. Remove the SYSCTL DLBL card
2. Add the following statements:

// DLBL     dictdb,'idms.dictdb',,DA

// EXTENT   sys005,nnnnnn

// ASSGN    sys005,DISK,VOL=nnnnnn,SHR

// DLBL     dloddb,'idms.dloddb',,DA

// EXTENT   sys017,nnnnnn

// ASSGN    sys017,DISK,VOL=nnnnnn,SHR

// DLBL     dmsgdb,'idms.dmsgdb',,DA

// EXTENT   sys016,nnnnnn

// ASSGN    sys016,DISK,VOL=nnnnnn,SHR

// DLBL     dlogdb,'idms.dlogdb',,DA

// EXTENT   sys019,nnnnnn

// ASSGN    sys019,DISK,VOL=nnnnnn,SHR

// TLBL     sysjrnl,'idms.tapejrnl',,nnnnnn,,f

// ASSGN    sys009,TAPE,VOL=nnnnnn

additional journal file assignments, as required

Code Element Description
dictdb filename of data dictionary
idms.dictdb file-id of data dictionary
sys005 logical unit assignment for data dictionary
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nnnnnn volume serial number
dloddb filename of data dictionary load area
idms.dloddb file-id of data dictionary load area
sys017 logical unit assignment for data dictionary load area
dmsgdb filename of data dictionary message area
idms.dmsgdb file-id of data dictionary message area
sys016 logical unit assignment for data dictionary message area
dlogdb filename of data dictionary log area
idms.dlogdb file-id of data dictionary log area
sys019 logical unit assignment for data dictionary log area
sysjrnl filename of tape journal file
idms.tapejrnl file-id of tape journal file
f file number of tape journal file
sys009 logical unit assignment for tape journal file

Local Mode

To execute ADSBATCH in local mode, the following steps are required:

1. Remove the ADD-FILE-LINK statement for sysctl
2. Add the following statements:

/ADD-FILE-LINK L-NAME=dictdb,F-NAME=idms.appldict.dictdb,SHARED-UPD=*YES

/ADD-FILE-LINK L-NAME=dloddb,F-NAME=idms.appldict.dloddb,SHARED-UPD=*YES

/ADD-FILE-LINK L-NAME=dcmsg,F-NAME=idms.sysmsg.ddldcmsg,SHARED-UPD=*YES

/ADD-FILE-LINK L-NAME=sysjrnl,F-NAME=idms.tapejrnl

additional user database file assignments

additional journal file assignments, as required

Code Element Description
dictdb linkname of data dictionary file
idms.appldict.dictdb filename of data dictionary file
dloddb linkname of data dictionary load

area file
idms.appldict.dloddb filename of data dictionary load

area file
dcmsg linkname of data dictionary

message area file
idms.sysmsg.ddldcmsg filename of data dictionary

message area file
sysjrnl linkname of tape journal file
idms.tapejrnl filename of tape journal file

ADSOBSYS
ADSOBSYS is a utility that builds a load module (ADSOOPTI) that supplies system generation parameters to
ADSOBCOM and the ADS Batch runtime system. ADSOBSYS must be run once for each DC/UCF system at an

 1031



 Programming

installation. Additionally, ADSOBSYS must be run whenever Application Development System system generation
parameters are changed.

Control statements

Control statements are available that enable you to specify default parameters for ADS Batch application execution. At
runtime, you can override any of these parameters by using control statements. See "Runtime Considerations (ADS
Batch)" for more information.

The control statements must follow the SYSTEM statement in the ADSOBSYS job stream. The ADSOBSYS parameters
shown in this appendix affect only the ADS Batch runtime environment. They do not affect the ADS online runtime
environment. For example, the STATISTICS parameters specifies how statistics are to be collected only for an ADS Batch
application. You specify the ADS online environment at system generation in the ADSO statement.

Syntax for the ADS Batch control statements is shown below:

►►────┬──────────────────────────────────────────────────────┬────────────────►

      └─ PRImary pool ─┬──────┬─ primary-pool-size ──── . ───┘

                       ├─ IS ─┤

                       └─ = ──┘

 ►────┬──────────────────────────────────────────────────────────┬────────────►

      └─ SECondary pool ─┬──────┬─ secondary-pool-size ───── . ──┘

                         ├─ IS ─┤

                         └─ = ──┘

 ►────┬───────────────────────────────────────────────────────────────────────►

      └┬─ DIAlog ─┬─ STAtistics ──┬─ OFF ─────────────────────────────────────

       └─ DLG ────┘               └─ ON ─┬─────────────┬──────────────────────

                                         ├─ ALL ───────┤

                                         └─ SELected ──┘

 ►──────────────────────────────────────────────────────────────────────────┬─►

  ─────────────────────────────────────────────────────────────────┬─── . ──┘

  ──┬─────────────────────────────────────────────────────────────┬┘

    └─┬─ CHEckpoint ─┬─ interval ─┬──────┬─ checkpoint-interval ──┘

      └─ CKPT ───────┘            ├─ IS ─┤

                                  └─ = ──┘

 ►────┬────────────────────────────────────────────────────────────┬──────────►

      │                               ┌──────────────┐             │

      └─ ROUting codes ─┬───────┬─ ( ─▼─ route-code ─┴─ ) ──── . ──┘

                        ├─ ARE ─┤

                        ├─ IS ──┤

                        └─ = ───┘

 ►────┬────────────────────────────────────────────────────────────────────┬──►

      │                                  ┌───────────────────┐             │

      └─ DEScriptor codes ─┬───────┬─ ( ─▼─ descriptor-code ─┴─ ) ──── . ──┘

                           ├─ ARE ─┤

                           ├─ IS ──┤

                           └─ = ───┘

 ►───┬──────────────────────────────────────────────────────────────────────┬─►

     └┬─ DIAlog ─┬─ has ─┬─ MAXERR ────────┬─count of maximum-errors ─── . ─┘
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      └─ DLG ────┘       └─ MAXimum ERRor ─┘

 ►────┬────────────────────────────────────────────────────────┬──────────────►

      └─ OPErator SHUtdown ─┬───────┬─┬─┬─ ENAbled ─┬─┬─── . ──┘

                            ├─ IS ──┤ │ └─ YES ─────┘ │

                            └─ = ───┘ └─┬─ DISabled ─┬┘

                                        └─ NO ───────┘

 ►───┬─────────────────────────────────────────────────────┬──────────────────►

     └─ MAXimum LINks ──┬──────┬── maximum-links ──── . ───┘

                        ├─ IS ─┤

                        └─ = ──┘

 ►───┬────────────────────────────────────────────────────────────────┬───────►

     └─ COMmit when files open causes ──┬──────┬───┬─ NOACTion ─┬─ . ─┘

                                        ├─ IS ─┤   ├─ WARNing ──┤

                                        └─ =  ─┘   └─ ABEND ────┘

 ►─┬────────────────────────────────────────────────────────────────────┬─────►

   │       ┌──────────────────────────────────────────────────┐         │

   └─ LOG ─▼─┬─── FILE1 ──┬──────┬──┬─ ADSLOGA ◄ ──────┬────┬─┴──── . ──┘

             │            ├─ IS ─┤  └─ run-time-label ─┘    │

             │            └─ = ──┘                          │

             ├─── COUNT1 ─┬──────┬─ file1-maximum-records ──┤

             │            ├─ IS ─┤                          │

             │            └─ = ──┘                          │

             ├─── FILE2 ──┬──────┬─ run-time-label ─────────┤

             │            ├─ IS ─┤                          │

             │            └─ = ──┘                          │

             ├─── COUNT2 ─┬──────┬─ file2-maximum-records ──┤

             │            ├─ IS ─┤                          │

             │            └─ = ──┘                          │

             ├─┬─ ARChive ────┬─────────────────────────────┤

             │ └─ NOARChive ◄ ┘                             │

             ├─┬─ COMpress ───┬─────────────────────────────┤

             │ └─ NOCOMpress ─┘                             │

             └─┬─ PREfix ─────┬─────────────────────────────┘

               └─ NOPREfix ───┘

 ►─┬─────────────────────────────────────────────────────────────────────┬────►

   └─┬─ SUBSCHEMA-LR-CTRL ─┬─┬────────┬─┬──────┬─ lrc-block-size ─── . ──┘

     └─ LRF ───────────────┘ └─ SIZe ─┘ ├─ IS ─┤

                                        └─ = ──┘

 ►─┬───────────────────────────────────────────────────────────────┬──────────►◄

   └─ DC ─┬──────────────────────┬─┬──────┬─ maximum-data ──── . ──┘

          └─ PACket ──┬────────┬─┘ ├─ IS ─┤

                      └─ SIZe ─┘   └─ = ──┘

PRIMARY POOL IS primary-pool-size
Specifies the size, in bytes, of the primary buffer pool. Primary-pool-size is an integer in the range 0 through
2,147,483,647. The default is determined at system generation; the system generation default is 4,000.

NOTE
For more information on specifying primary pools, see the discussion of the ADSO statement in IDMS
System Generation Section.
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SECONDARY POOL IS secondary-pool-size
Specifies the size, in bytes, of the secondary buffer pool. The secondary pool is allocated from the system
storage pool when the primary buffer pool becomes full. Secondary-pool-size is an integer in the range 0 through
2,147,483,647. The default is determined at system generation; the system generation default is 2,000.

DIALOG STATISTICS OFF/ON
Specifies whether dialog statistics are to be collected during application execution.
OFF specifies that statistics are not to be collected.
ON specifies that statistics are to be collected.
The default is determined at system generation; the system generation default is OFF.
Parameters included in the ON clause are as follows.
ALL/SELECTED

Specifies whether dialog statistics are maintained for all dialogs or for only selected dialogs in an
application. The default is determined at system generation.
Dialogs are selected at runtime through the DIALOG STATISTICS control statement.

CHECKPOINT INTERVAL IS checkpoint-interval
Specifies the frequency with which dialog statistics are to be written to the log file. Statistics are written
to the log file once every time statistics are accumulated for the checkpoint-interval time. ADS Batch
accumulates statistics every time a dialog issues a control command. The default checkpoint interval is
determined at system generation; the system generation default is 200.

ROUTING CODES ARE (route-code)
(z/OS) specifies the OS operator-message routing codes, as described in the applicable operating system
supervisor services and macro instructions. This parameter supplies the value of the ROUTCDE parameter for
WTO (write-to-operator) macros issued by the system. Route-code is an integer in the range 1 through 16; the
default is 11. Multiple routing codes must be separated by commas.

DESCRIPTOR CODES ARE (descriptor-code)
(z/OS ) specifies the z/OS operator-message description code, as described in the applicable operating system
supervisor services and macro instructions. This parameter supplies the descriptor code to the DESC parameter
for WTO (write-to-operator) macros issued by the system. Descriptor-code is an integer in the range 1 through 16;
the default is 7.

DIALOG HAS MAXERR COUNT OF maximum-errors
Specifies the maximum number of error records that can be sent to the suspense file of any dialog. If this number
is exceeded at runtime, the runtime system terminates the application. For example, if the maximum error count
is 1, the runtime system terminates the application when the second error record is to be written. If the maximum
error count is 0, the runtime system allows an unlimited number of error records to be sent to a suspense file.
Maximum-errors is an integer in the range 0 through 32,767; the default is 0.

OPERATOR SHUTDOWN IS ENABLED/DISABLED
Specifies whether the operator can send a request to the runtime system to terminate an application. If operator
shutdown is enabled, the runtime system begins application execution by issuing a WTOR (write-to-operator with
reply) macro. At any time during application execution, the operator can issue a SHUTDOWN command.
The SHUTDOWN command causes the runtime system to terminate the application with an optional dump. If
shutdown is disabled, the operator can terminate the application only by abnormally terminating the runtime
system. The default specification is DISABLED.

MAXIMUM LINKS IS maximum-links
Specifies the maximum number of dialog levels that can be established by each ADS Batch application thread.
Maximum-links is an integer in the range 0 through 32,767. The default is determined at system generation; the
system generation default is 10.

COMMIT WHEN FILES OPEN CAUSES NOACTION/WARNING/ABEND
Specifies the action to be taken when a database commit is to be performed before all files used in the application
have been closed, as follows:
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NOACTION
specifies that no action is taken.

WARNING
specifies that a warning message is sent to the log file.

ABEND
(default) specifies that the application is abended.

LOG
Specify defaults for the log file. All LOG statement parameters are optional. The parameters are as follows.
FILE1 IS ADSLOGA/run-time-label

Specifies the runtime label (z/OS ddname, z/VSE filename) of the primary log file.
COUNT1 IS file1-maximum-records

Specifies the number of log records that are written to the primary log file before the file is considered full.
If file1-maximum-records is reached at runtime, the runtime system switches to the secondary log file or,
if no secondary log file is allocated, wraps around to the beginning of the primary log file. If archiving is
requested, the runtime system archives the primary log file to tape.
If 0 is specified, no predefined limit is placed on the number of records written to the primary log file. If
space for a disk log file is exceeded at runtime, the runtime system abnormally terminates the application.
File1-maximum-records is an integer in the range 1 through 99999; the default is 0.

FILE2 IS run-time label
Specifies the runtime label of the secondary log file.

COUNT2 IS file2-maximum-records
Specifies the number of log records that are written to the secondary log file before the file is considered
full.
If file2-maximum-records is reached at runtime, the runtime system switches back to the primary log file. If
archiving is requested, the runtime system archives the secondary log file to tape.
If 0 is specified, no predefined limit is placed on the number of records written to the secondary log file. If
space for a disk log file is exceeded at runtime, the runtime system abnormally terminates the application.
File2-maximum-records is an integer in the range 1 through 99999; the default is 0.

ARCHIVE/NOARCHIVE
(z/OS only) specifies whether log file archiving is to be performed at runtime when a log file is full. For
more information on log file archiving, see "Log Files." The default is NOARCHIVE.

COMPRESS/NOCOMPRESS
Specifies whether log records are compressed in the log file to save space at runtime. If neither
COMPRESS nor NOCOMPRESS is specified, the runtime system uses the z/OS and z/VSE device-type
assignment to determine whether to compress the records:

• In z/OS, records are not compressed if the assignment is SYSOUT; otherwise, records are
compressed.

• In z/VSE, records are not compressed if the device type is PRINTER (as specified using ADSOBSYS
or at runtime); otherwise, records are compressed.

PREFIX/NOPREFIX
Specifies whether a prefix is to precede each log record. Prefixes are required by the print log utility. If
neither PREFIX nor NOPREFIX is specified, the runtime system uses the z/OS and z/VSE device-type
assignment to determine whether to include a prefix:

• In z/OS , a prefix is not included if the assignment is SYSOUT; otherwise, a prefix is included.
• In z/VSE, a prefix is not included if the device type is PRINTER (as specified using ADSOBSYS or at

runtime); otherwise, a prefix is included.
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SUBSCHEMA-LR-CTRL SIZE IS lrc-block-size
Specifies the space, in bytes, reserved for the logical record request WHERE clause (PXE), which is passed
internally in the LRC block. The default is 512.
The larger the WHERE clause, the more space is required for the PXE. The default of 512 is large enough to
include approximately 32 operators, operands, and literals.
The SUBSCHEMA-LR-CTRL SIZE parameter enables you to override the default allocation, usually to enlarge it.
If the allocation is insufficient for a logical record command, the dialog abends with a minor code of 69.
Lrc-block-size can be any value from 1 through 32767.

DC PACKET SIZE IS maximum-data
Specifies the maximum size, in bytes, for the data stream in a QUEUE or WRITE PRINTER command. The
default is 952.
Maximum-data does not include the 72 bytes that the run-time system allocates in addition to hold system and
packet-header information in the data stream. Therefore, if you accept the default of 952, 1024 bytes will be
allocated at run time for the entire data stream.
The DC PACKET SIZE parameter enables you to override the default allocation, usually to enlarge it. If the
allocation is insufficient for a QUEUE or WRITE PRINTER command, the dialog abends with a minor code of 19.
Maximum-data can be any value from 1 through 32767.

z/VSE File Characteristics Program
The z/VSE file characteristics program (IDMSFILE) enables z/VSE users to specify file characteristics at runtime in the
form of control statements, providing z/VSE users with the flexibility enjoyed by z/OS users.

In the ADS Batch environment, you use IDMSFILE in conjunction with the ADS Batch runtime system (ADSBATCH)
and the ADS Batch print log utility (ADSOBPLG). For example, to execute an ADS Batch application, you submit the
JCL presented in Runtime Considerations. Note that the EXEC statement executes the program IDMSFILE, and not
ADSBATCH.

Control statements you supply as input to IDMSFILE describe the input, output, suspense, and log files used in the
application. The last control statement specifies the program you want to execute; in this example, ADSBATCH.

Types of Control Statements

IDMSFILE allows you to specify four types of control statements:

SET OPTIONS --
Used to define the beginning and ending columns for the control statements that follow.

DEFINE CHARACTERISTICS --
Used to describe file characteristics. File characteristics include block size, record length, record format, tape
label format, device type, data set organization, logical unit assignment, and printer control character format.

ACCEPT CHARACTERISTICS --
Used to specify a file that contains IDMSFILE control statements. IDMSFILE processes the control statements as
regular input, then continues processing the explicitly coded control statements.

RUN PROGRAM --
Used to specify the program to be executed (for example, ADSBATCH) and to supply any input parameters that
would, without IDMSFILE, be coded in the EXEC statement for the program.

Example 1

The example below illustrates the JCL and control statements you could provide to execute an ADS Batch application that
accesses a data set whose filename is PAYROLL and a log file whose filename is ADSLOGA:

 // DLBL SYSCTL, 'idms.sysctl',0,SD

 // DLBL       ciln,'idms.cilib'
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 // EXTENT     ,nnnnnn

 // ASSGN      CL,SEARCH=(ciln),TEMP

 // DLBL       ADSLOGA,'log.file'

 // EXTENT     sysnnn,VOLSER,,,start-track,end-track

 // ASSGN      sysnnn,DISK,VOL=VOLSER,SHR

 // DLBL       PAYROLL,'payroll.file'

 // EXTENT     sysnnn,VOLSER,,,start-track,end-track

 // ASSGN      sysnnn,DISK,VOL=VOLSER,SHR

 // DLBL       REPFILE,'report.file'

 // EXTENT     sysnnn,VOLSER,,,start-track,end-track

 // ASSGN      sysnnn,DISK,VOL=VOLSER,SHR

 // EXEC       IDMSFILE,SIZE=(ADSBATCH,128K)

 DEFINE CHARACTERISTICS FOR FILE ADSLOGA

    BLKSIZE=4096

    LRECL=4092

    RECFM=VARUNB

    DEVTYPE=DISK ASSIGN TO SYS126.

 DEFINE CHARACTERISTICS FOR FILE PAYROLL

    BLKSIZE=80

    LRECL=80

    RECFM=FIXUNB

    DEVTYPE=DISK ASSIGN TO SYS122.

 DEFINE CHARACTERISTICS FOR FILE REPFILE

    BLKSIZE=132

    LRECL=132

    RECFM=FIXUNB

    DEVTYPE=DISK ASSIGN TO SYS125.

 RUN PROGRAM ADSBATCH PARM='DIALOG1,,runtime-parm'.

 /*

 DICTNAME=APPLDICT.

 LOG FILE1=ADSLOGA.

 DIALOG DIALOG1 OUTPUT FILENAME IS PAYROL

 DIALOG STATISTICS ON FOR(DIALOG1,DIALOG2).

 /*

 /*

 

Note that the control statements for the program to be executed (in this case, ADSBATCH) immediately follow the RUN
PROGRAM statement. Also note that the IDMSFILE control statements allow you to specify file characteristics with
JCL-like parameters. Alternatively, you can specify characteristics using COBOL- or IDD-like syntax or using greatly
abbreviated syntax.

Syntax rules for the four IDMSFILE control statements are described separately below. JCL for ADSBATCH is provided in
Runtime Considerations. JCL for ADSOBPLG is provided in ADS Batch Print Log Utility.

Example 2

The example below illustrates the JCL and control statements you could provide to execute an ADS Batch application
where ADSLOGA goes to the printer and input is from cards. It also shows the definition of the suspense, archive, and
report files:

 // DLBL       ARCFILE,'log.file'

 // EXTENT     sysnnn,VOLSER,,,start-track,end-track

 // ASSGN      sysnnn,DISK,VOL=VOLSER,SHR

 // DLBL       SUSFILE,'payroll.file'
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 // EXTENT     sysnnn,VOLSER,,,start-track,end-track

 // ASSGN      sysnnn,DISK,VOL=VOLSER,SHR

 // DLBL       REPFILE,'report.file'

 // EXTENT     sysnnn,VOLSER,,,start-track,end-track

 // ASSGN      sysnnn,DISK,VOL=VOLSER,SHR

 @SYSFILES

 @SYSCTL

 // DLBL SYSIDMS,'#SYSIPT'

 // EXEC    IDMSFILE,SIZE=(AUTO,128K)

 @SYSPARMS

 /*

 DEFINE CHARACTERISTICS FOR FILE ADSLOGA

   LRECL=133 RECFM=FIXUNB

   CONTROL CHARACTERS ARE ASA

   DEVTYPE=PRINTER ASSIGN TO SYSLST.

 DEFINE CHARACTERISTICS FOR FILE INFILE1

   LRECL=80         RECFM=FIXUNB

   SYSNO=SYSIPT

 DEFINE CHARACTERISTICS FOR FILE SUSFILE

   LRECL=80 BLKSIZE=4000 RECFM=FIXBLK

   DEVTYPE=DISK ASSIGN TO SYS124.

 DEFINE CHARACTERISTICS FOR FILE ARCFILE

   LRECL=128 BLKSIZE=2564 RECFM=VARBLK

   DEVTYPE=DISK ASSIGN TO SYS123.

 DEFINE CHARACTERISTICS FOR FILE REPFILE

   LRECL=132 BLKSIZE=132  RECFM=FIXUNB

   CONTROL CHARACTERS ARE ASA

   DEVTYPE=PRINTER ASSIGN TO SYSLST.

 RUN PROGRAM ADSBATCH.

 /*

 DICTNAME=APPLDICT.

 LOG FILE1 = ADSLOGA NOARCHIVE.

 DIALOG ARCDM INP FIL INFILE1.

 DIALOG ARCDM SUS FIL SUSFILE.

 DIALOG ARCD2 OUT FIL ARCFILE.

 DIALOG ARCD3 OUT FIL ARCFILE.

 DIALOG ARCD5 OUT FIL REPFILE .

 ENTRY DIALOG ARCDM.

 /*

 0028

 0029

 0458

 0459

 0450

 /*

 

SET OPTIONS Statement (z/VSE File Characteristics Program)

The SET OPTIONS statement enables you to define the beginning and ending columns for the IDMSFILE control
statements that follow. By default, the beginning column is 1 and the ending column is 72. You can code multiple SET
OPTIONS statements to set different ranges, as required.
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Syntax

Syntax for the SET OPTIONS statement is as follows:

►►── SET ──┬─────────────────────────────────────────────────────────────────►

           └─ OPTions ─┬────────────┬────────────────────────────────────────

                       └─ for STEp ─┘

 ►───────────────────────────────────────────────────────────────────────────►

  ────┬──────────────────────────────────────────────────────────────────────

      └─┬─────────┬── COLumns ─┬───────┬─ beginning-column ──────────────────

        └─ INPut ─┘            ├─ IS ──┤

                               ├─ ARE ─┤

                               └─ = ───┘

 ►─────────────────────────────────────────┬──────── . ──────────────────────►◄

  ───────────────────────────────────────┬─┘

  ────┬───────────────┬─ ending-column ──┘

      └─┬─ THRough ─┬─┘

        ├─ THRu ────┤

        └─ - ───────┘

• beginning-column
Specifies the column at which IDMSFILE should begin scanning in the control statement input records that follow.
Characters in columns preceding beginning-col are ignored.

• ending-column
Specifies the last column that IDMSFILE should scan in the control statement input records that follow. Characters in
columns following ending-col-n are ignored.

DEFINE CHARACTERISTICS Statement

The DEFINE CHARACTERISTICS statement enables you to describe the characteristics of a file. File characteristics
include block size, record length, record format, tape label format, device type, data set organization, logical unit
assignment, and printer control character format. Multiple DEFINE CHARACTERISTICS statements can be coded to
describe several files.

Syntax for the DEFINE CHARACTERISTICS statement is shown below:

►►── DEFINE ──┬────────────┬─┬───────────────────────┬───────────────────────►

              └─ OVErride ─┘ └─ CHAracteristics for ─┘

 

 ►───┬─────────────────────────────┬─ filename ──────────────────────────────►

     └─ FILE ─┬────────┬─┬──────┬──┘

              └─ NAMe ─┘ ├─ IS ─┤

                         └─ = ──┘

 

 ►───┬─────────────────────────────────────────────────────────────────────┬─►

     ├─ MAXimum ─┬─ BLKSZ ──────┬─┬──────┬──┬─ blocksize ─┬──────────────┬─┘

     │           ├─ BLKSIZE ────┤ ├─ IS ─┤  │             └─ CHAracters ─┘

     │           └─ BLOCK SIZE ─┘ └─ = ──┘  │

     └─ BLOCK CONTAINS ─────────────────────┘

 

 ►───┬───────────────────────────────────────────────────────────────────────►

     ├┬───────────┬─┬─ RECSIZE ─────────────────────┬───┬───┬──────┬─────────
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     │└─ MAXimum ─┘ ├─ RECord SIZe ─────────────────┤   │   ├─ IS ─┤

     │              ├─ LRECL ───────────────────────┤   │   └─ = ──┘

     │              └─┬───────────┬─ RECord LENgth ─┘   │

     │                └─ LOGical ─┘                     │

     └─ RECORD CONTAINS ────────────────────────────────┘

 

 ►───────────────────────────────────────────────┬───────────────────────────►

  ──── logical-record-length ──┬──────────────┬──┘

                               └─ CHAracters ─┘

 

 ►───┬───────────────────────────────────────────────────────────────────────►

     ├─ RECFM ──────────┬──┬──────┬──────────────────────────────────────────

     ├─ RECord FORmat ──┤  ├─ IS ─┤

     ├─ RECording MODe ─┤  └─ = ──┘

     └─ RECFORM ────────┘

 

 ►──────────────────────────────────────────────────────────────┬─────────────►

  ───┬─┬─ FIXUNB ─┬──────────────────────────────────────────┬──┘

     │ └─ F ──────┘                                          │

     ├─┬─ FIXBLK ─┬──────────────────────────────────────────┤

     │ └─ FB ─────┘                                          │

     ├─── FIXed ──┬──────────┬─┬───────────────────────┬─────┤

     │            └─ LENgth ─┘ └─ and ──┬─ BLOCKED ◄ ─┬┘     │

     │                                  └─ UNBLOCKED ─┘      │

     ├─┬─ VARUNB ─┬──────────────────────────────────────────┤

     │ └─ V ──────┘                                          │

     ├─┬─ VARBLK ─┬──────────────────────────────────────────┤

     │ └─ VB ─────┘                                          │

     ├─── VARiable ──┬──────────┬─┬───────────────────────┬──┤

     │               └─ LENgth ─┘ └─ and ──┬─ BLOCKED ◄ ─┬┘  │

     │                                     └─ UNBLOCKED ─┘   │

     └─── Undefined ─────────────────────────────────────────┘

 ►───┬───────────────────────────────────────────────────────┬──────────────►

     └─┬────────┬─ LABels ─┬───────┬──┬─┬─ OMITTED ─────┬─┬──┘

       └─ TAPe ─┘          ├─ IS ──┤  │ └─ NO ──────────┘ │

                           ├─ ARE ─┤  ├─┬─ STANDARD ◄ ──┬─┤

                           └─ = ───┘  │ ├─ SL ──────────┤ │

                                      │ └─ STD ─────────┘ │

                                      ├─┬─ NONSTANDARD ─┬─┤

                                      │ ├─ NL ──────────┤ │

                                      │ └─ NSTD ────────┘ │

                                      └─┬─ USER ────────┬─┘

                                        └─ UL ──────────┘

►───┬──────────────────────────────────────────┬────────────────────────────►

    └─┬─ DEVType ─────┬─┬──────┬─┬─ Disk ────┬─┘

      ├─ DEVice TYPe ─┤ ├─ IS ─┤ ├─ Tape ────┤

      └─ Unit ────────┘ └─ = ──┘ ├─ Card ────┤

                                 ├─ PRinter ─┤

                                 └─ List ────┘

 

►───┬────────────────────────────────────────────────────────┬──────────────►

    └─┬─ DSorg ────────────────┬─┬──────┬───┬─ VSAM ─────────┤

      └─ DATaset ORGanization ─┘ ├─ IS ─┤   ├─ SEQUENTIAL ◄ ─┤
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                                 └─ = ──┘   └─ ESDS ─────────┘

►───┬───────────────────────────────────────────────────────┬───────────────►

    └─┬─ LU ──────────────────────┬──┬──────┬─┬─ SYSLST ─┬──┘

      ├─ Logical Unit ─┬────────┬─┤  ├─ IS ─┤ ├─ SYSPCH ─┤

      │                └─ NAMe ─┘ │  └─ = ──┘ ├─ SYSIPT ─┤

      ├─ SYSno ───────────────────┤           ├─ SYSRDR ─┤

      └─ ASSIGN to ───────────────┘           └─ SYSnnn ─┘

►───┬─────────────────────────────────────────────────────────────┬─── . ───►◄

    └─┬─ CTLChar ────────────────────┬─┬───────┬──┬─┬─ YES ─────┬─┤

      └─ printer CONtrol CHAracters ─┘ ├─ IS ──┤  │ ├─ IBM ─────┤ │

                                       ├─ ARE ─┤  │ ├─ MC ──────┤ │

                                       └─ = ───┘  │ └─ Y ───────┘ │

                                                  ├─┬─ ASA ─────┬─┤

                                                  │ ├─ STD ─────┤ │

                                                  │ ├─ CC ──────┤ │

                                                  │ └─ A ───────┘ │

                                                  └─┬─ NO ◄ ────┬─┘

                                                    ├─ OMITTED ─┤

                                                    ├─ NONE ────┤

                                                    └─ N ───────┘

Note that the syntax allows you to specify characteristics in several formats, such as z/OS JCL, COBOL, and DDDL.
Additionally, the syntax allows you to code abbreviated keywords.

DEFINE CHARACTERISTICS FOR FILE filename
Specifies the filename of the file being described.

OVERRIDE
Specifies that the file characteristics in the current DEFINE CHARACTERISTICS statement are to override
the default characteristics of filename. OVERRIDE is valid only when the specified file is also named in a
subsequent ACCEPT CHARACTERISTICS statement. The default characteristics of a file in an ACCEPT
CHARACTERISTICS statement are:

• Logical record length of 80
• Block size of 80
• Record format of fixed

Specify OVERRIDE if the DEFINE CHARACTERISTICS statement is overriding any of these characteristics.
MAXIMUM BLOCK SIZE IS blocksize CHARACTERS

Specifies the block size of the file.
Note that BLKSZ, BLKSIZE, and BLOCK SIZE are synonymous. BLOCK CONTAINS is synonymous with
MAXIMUM BLOCK SIZE IS.

MAXIMUM LOGICAL RECORD LENGTH IS lrecl CHARACTERS
Specifies the logical record length of the file.
Note that RECSIZE, RECORD SIZE, LRECL, and LOGICAL RECORD LENGTH are synonymous. RECORD
CONTAINS is synonymous with MAXIMUM LOGICAL RECORD LENGTH.

RECFM IS FIXUNB/FIXBLK/FIXED/VARUNB/VARBLK/VARIABLE/UNDEFINED
Specifies the record format of the file, as follows:
FIXUNB

specifies that the record format is fixed unblocked.
FIXBLK

specifies that the record format is fixed blocked.
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FIXED LENGTH AND BLOCKED/UNBLOCKED
specifies that the record format is fixed blocked or unblocked. The default is BLOCKED.

VARUNB
specifies that the record format is variable unblocked.

VARBLK
specifies that the record format is variable blocked.

VARIABLE LENGTH AND BLOCKED/UNBLOCKED
specifies that the record format is variable blocked or unblocked. The default is BLOCKED.

UNDEFINED
specifies that the record format is undefined.

TAPE LABELS ARE OMITTED/STANDARD/NONSTANDARD/USER
Specifies the tape label format of the file. The default is STANDARD.

DEVTYPE IS DISK/TAPE/CARD/PRINTER/LIST
Specifies the device type of the file.

DSORG IS VSAM/SEQUENTIAL
Specifies the data set organization of the file. The default is SEQUENTIAL.

LU IS SYSLST/SYSPCH/SYSIPT/SYSRDR/SYS nnn
Specifies the logical unit assignment of the file.

CTLCHAR IS YES/ASA/NO
Specifies the printer control character format of a file assigned to a printer. The default is NO.

ACCEPT CHARACTERISTICS statement

The ACCEPT CHARACTERISTICS statement enables you to specify a file in which IDMSFILE control statements are
stored. IDMSFILE processes the control statements in the specified file as regular input, then continues to process
any explicitly coded control statements that follow the ACCEPT CHARACTERISTICS statement. Embedded ACCEPT
CHARACTERISTICS statements are allowed.

Note that the object file can contain only IDMSFILE control statements. Control statements for the program to be
executed, such as ADSBATCH, must be coded explicitly following the last IDMSFILE control statement. The object file
can, however, contain a RUN PROGRAM statement.

Syntax for the ACCEPT CHARACTERISTICS statement follows:

►►── ACCept ──┬───────────────────┬──────────────────────────────────────────►

              └─ CHAracteristics ─┘

 ►───┬────────┬─┬──────────────────────┬── filename ──── . ──────────────────►◄

     └─ FROm ─┘ └─┬────────┬─┬──────┬──┘

                  └─ NAMe ─┘ ├─ IS ─┤

                             └─ = ──┘

filename
The name of the file that contains IDMSFILE control statements. Filename must be described by a DEFINE
CHARACTERISTICS statement coded earlier.
ACCEPT CHARACTERISTICS uses default file characteristics for filename, as follows:

• Logical record length of 80
• Block size of 80
• Record format of fixed
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To override any of these characteristics, specify OVERRIDE in the DEFINE CHARACTERISTICS statement that
describes filename.

RUN PROGRAM Statement

The RUN PROGRAM statement enables you to specify the program to be executed, such as ADSBATCH or ADSOBPLG,
and to specify any parameters that would, without IDMSFILE, be included in an EXEC statement for the desired program.
RUN PROGRAM is the last IDMSFILE control statement you code, and is followed by control statements you code as
input to the program specified in the RUN PROGRAM statement.

Syntax for the RUN PROGRAM statement is shown below:

►►─── RUN ──┬───────────────────────────────┬── program-name ────────────────►

            └─ PROgram ─┬────────┬─┬──────┬─┘

                        └─ NAMe ─┘ ├─ IS ─┤

                                   └─ = ──┘

 

 ►────┬───────────────────────────────────────┬── . ─────────────────────────►◄

      └─┬───────────────────┬─── parm-list ───┘

        └─┬─ USIng ─────────┤

          └─ PARm ─┬──────┬─┘

                   ├─ IS ─┤

                   └─ = ──┘

RUN PROGRAM program-name
Specifies the program to be executed, such as ADSBATCH or ADSOBPLG.

USING parm-list
Specifies a parameter list that would, without IDMSFILE, be included in an EXEC statement for program-name.
Parm-list must be enclosed in quotation marks if the list contains any delimiters, such as blanks, commas,
semicolons, or periods.

 

ADS Batch Print Log Utility
The ADS Batch print log utility (ADSOBPLG) enables you to print formatted reports of selected information from a log file
created during the execution of an ADS Batch application. The log file must contain an identifying prefix for each record;
otherwise, the print log utility can print only an unformatted listing of all records in the file.

The print log utility also enables you to extract selected records from the log file without formatting. With this feature, you
can, for example, extract all edit error messages from the log file in order to merge them with matching error records in the
suspense file.

How to Use the Print Log Utility

In a single execution of the print log utility, you can print any or all of the following types of information contained in the log
file:

User --
Informational messages issued by WRITE TO LOG and CONTINUE commands, and by WRITE TRANSACTION
commands that perform a mapout to the dialog's output file. The message is specified in the MESSAGE TEXT
parameter of the command.
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Debug --
Debugging information issued by SNAP commands and by the ADS Batch trace facility.

Edit error --
Error messages issued when an input record is written to the suspense file. The runtime system writes one record
consisting of the associated suspense file record number and the first 32 bytes of the input record, followed by
one record for each applicable error message.
In addition, if the input record was written to the suspense file by a WRITE TRANSACTION command, any
message specified in the MESSAGE TEXT parameter of the command is also written to the log file as an edit
error message.

Operator --
Operator informational messages issued by WRITE TO OPERATOR commands. All messages sent to the
operator are also sent to the log.

Abend --
Abnormal termination messages issued by ABORT commands and by the runtime system when an application
abends. Abend messages include snap dumps.

NOTE
If an abend occurs during a mapping operation, the snap dump goes instead to the z/OS data set
associated with the ddname (linkname) IDMSSNAP or, in VSE, to SYSLST (as described under JCL).
An example of a mapping abend is when an input record that contains errors cannot be written to a
suspense file because the MAXIMUM ERRORS for the dialog, which is specified at system generation
or at runtime, has been exceeded.

Statistics --
Statistics records written by the runtime system when dialog statistics are being collected for the application.

Selecting Log File Records

The print log utility enables you to select log file records by:

Dialog --
You can specify that only log file records created by one or more specified dialogs are included in the report.

User id --
You can specify that only log file records created by specific users are included in the report. The user is
determined at runtime by the current value of the $USER ($REQUESTOR) system-supplied data field; $USER
($REQUESTOR) can be initialized at runtime through an assignment command.

Beginning time and date --
You can specify that only log file records created on or after a certain time and date are included in the report.

Ending time and date --
You can specify that only log file records created on or before a certain time and date are included in the report.

You can specify any or all of the above selection criteria. Log file records must meet all criteria you specify in order to be
included in the report.

DSECT for the Log File Prefix

Each record written to the log file includes an optional prefix that specifies the following information:

• The date and time the record was written
• The name of the dialog that wrote the record
• The type of record written
• The application user id
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This information is used by the print log utility to select log records and format them for output. The information may also
be required by reports that you create.

DSECT

The DSECT for the log file prefix, #BLPDS, is shown below:

*********************************************************************** 00001000

***                                                                 *** 00002000

*** BLP:   BATCH LOG PREFIX DSECT                                   *** 00003000

***                                                                 *** 00004000

*********************************************************************** 00005000

BLP      DSECT                            10:41:34 mm/dd/yy             00006000

BLPDTK   DS    0CL8                DATE/TIME (KEY)                      00007000

BLPDATE  DS    CL4                 DATE (00YYDDDC)                      00008000

BLPTIME  DS    CL4                 TIME (1/10000 SEC)                   00009000

BLPPGNAM DS    CL8                 PROGRAM/DIALOG NAME                  00010000

BLPTYPE  DS    X                   RECORD TYPE                          00011000

         SPACE                                                          00012000

*   THE FOLLOWING ARE VALID VALUES FOR BLPTYPE                          00013000

*                                                                       00014000

BLPDBUG  EQU   1                   DEBUG                                00015000

BLPUSR   EQU   2                   USER MESSAGE                         00016000

BLPSPNSE EQU   3                   EDIT ERROR RECORD                    00017000

BLPWTO   EQU   4                   WRITE TO OPERATOR MESSAGE            00018000

BLPABND  EQU   5                   ABEND DUMP TEXT                      00019000

BLPSTAT  EQU   6                   STATISTICS                           00020000

BLPHITYP EQU   6                   HIGHEST VALID TYPE                   00021000

*                                                                       00022000

BLPRCMP  #FLAG X'80'               IF ON, LOG RECORD IS COMPRESSED      00023000

BLPFLG1  DS    X                   FLAG BYTE                            00024000

BLPRLEN  DS    H                   LEN OF LOG REC THAT FOLLOWS PREFIX   00025000

BLPULEN  DS    X                   LENGTH OF USER ID                    00026000

         DS    XL3                 RESERVED                             00027000

BLPLEN   EQU   *-BLP               LENGTH OF FIXED PORTION OF PREFIX    00028000

BLPUSER  DS    0X                  START OF USER ID                     00029000

         EJECT                                                          00030000

ADS Batch Control Statements

The print log utility's control statements enable you to specify the type of reports you want, the criteria to be applied in
selecting log file records, and the information on the log file.

Syntax for the control statements is shown below:

►►──┬────────────────────────────────┬────────────────────────────────────────►

    └─ MODE ─┬──────┬─┬─ REPort ◄ ─┬─┘

             ├─ IS ─┤ └─ EXTract ──┘

             └─ = ──┘

 

 ►──┬───────────────────────────────────────────────┬─────────────────────────►

    └─┬─ PRInt ◄ ──┬───┬──────────────────────────┬─┘
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      └─ EXClude ──┘   ├───── ALL ◄ ──────────────┤

                       │     ┌──────────────┐     │

                       └─ ( -v┬─ DEBug ────┬┴─ ) ─┘

                              ├─ USEr ─────┤

                              ├─ EDIterr ──┤

                              ├─ OPErator ─┤

                              ├─ ABEnd ────┤

                              └─ STAts ────┘

 

 ►──┬───────────────────────────────────────────────────────────┬─────────────►

    └─ FOR ──┬──── ALL ◄ ───────────────────────────────────┬───┘

             │                     ┌───────────────┐        │

             └───┬── DIAlogs ── ( ─▼─ dialog-name ─┴─ ) ──┬─┘

                 │                  ┌───────────┐         │

                 └┬─ USErids ─┬─ ( ─▼─ user-id ─┴─ ) ─────┘

                  └─ USERS ───┘

 

 ►───┬────────────────────────────────────────┬───────────────────────────────►

     └─ FROm time-hhmmsstttt ──┬────────────┬─┘

                               └─ ON yyddd ─┘

 

 ►──┬──────────────────────────────────────┬──────────────────────────────────►

    └─ TO time-hhmmsstttt ──┬────────────┬─┘

                            └─ ON yyddd ─┘

 

 ►──┬──────────────────────────────────────────────┬──────────────────────────►

    └─ LOG File ──┬──────┬──┬─ ADSLOGA ◄ ───────┬──┘

                  ├─ IS ─┤  └─ run-time-label ──┘

                  └─ = ──┘

 

 ►──┬─ PREfix ◄ ──┬──────────────────────────────────────────────────────────►◄

    └─ NOPrefix ──┘

MODE IS REPORT/EXTRACT
Specifies whether the output is formatted:
REPORT

(default) specifies that the output is formatted with page headers and carriage control characters.
EXTRACT

specifies that the output is unformatted. The selected records are simply extracted from the log file; each
record includes the log file prefix.
The EXTRACT option enables you, for example, to extract all EDITERR records created during the
execution of an application. You can then merge these records with the suspense files that the records
describe.

PRINT/EXCLUDE
Specifies whether the named record types are included in or excluded from the report. PRINT is the default.

ALL/(DEBUG/USER/EDITERR/OPERATOR/ABEND/STATS)
Specifies the types of records requested, as follows:
ALL

(default) specifies all record types.
DEBUG

specifies debugging information issued by SNAP commands and by the ADS Batch trace facility.
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USER
specifies messages issued by WRITE TO LOG and CONTINUE commands, and by WRITE
TRANSACTION commands that perform a mapout to the terminal operator.

EDITERR
specifies error messages issued when an input record is written to the suspense file.

OPERATOR
specifies messages issued by WRITE TO OPERATOR commands.

ABEND
specifies messages issued by the ABORT command and by the runtime system when an application
abends. These messages also include snap dumps of memory produced by abends.

STATS
specifies statistics written by the runtime system when dialog statistics are being collected for the
application.

FOR ALL/DIALOGS (dialog-name)/USERIDS (user-id)
Specifies selection criteria by dialog and/or user id, as follows:
ALL

(default) specifies that the dialog name and user id are not used as selection criteria.
DIALOGS (dialog-name)

specifies that only log file records created by the named dialog or dialogs are included in the report.
Multiple dialog names must be separated by commas. If the DIALOGS parameter is not specified, the
dialog name is not used as a selection criterion.

USERIDS (user-id)
specifies that only log file records created by the named user or users are included in the report. Multiple
user ids must be separated by commas. If the USERIDS parameter is not specified, the user id is not
used as a selection criterion.

FROM time-hhmmsstttt
Specifies that only log file records created on or after the specified time are included in the report. Time-
hhmmsstttt specifies the time in hours (1 through 24), minutes, seconds, and tenths of seconds. Two digits of the
hour must be specified; the remainder is optional. For example, 9:45 a.m. is specified as 0945. To include a date
using the ON parameter, you must specify a time; you can specify the beginning of a day as 00. The default is the
beginning of the day.

ON  yyddd
Specifies that only log file records created on or after the specified Julian date are included in the report. The
default is the date on which the print log utility is executed.

TO time-hhmmsstttt
Specifies that only log file records created on or before the specified time are included in the report. Time-
hhmmsstttt specifies the time in hours (1 through 24), minutes, seconds, and tenths of seconds. Two digits of the
hour must be specified; the remainder is optional. For example, 9:45 a.m. is specified as 0945. To include a date
using the ON parameter, you must specify a time; you can specify the end of a day as 24. The default is 24, which
is the end of the day.

ON  yyddd
Specifies that only log file records created on or before the specified Julian date are included in the report. The
default is the date on which the print log utility is executed.

LOG FILE IS ADSLOGA/ddname
Specifies the z/OS ddname or z/VSE filename of the log file. The default is ADSLOGA.
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PREFIX/NOPREFIX
Specifies whether the log file contains a prefix for each record. The default is PREFIX. NOPREFIX must be
specified if no prefix is included, so that the print log utility does not attempt to interpret the beginning portion of
each log file record as a prefix.

z/OS JCL for ADSOBPLG

z/OS JCL Under Central Version

JCL for running the print log utility (ADSOBPLG) is shown below:

ADSOBPLG (z/OS)

 //ADSOBPLG EXEC PGM=ADSOBPLG,REGION=1024K

 //STEPLIB  DD   DSN=idms.dba.loadlib,DISP=SHR

 //         DD   DSN=idms.loadlib,DISP=SHR

 //sysctl   DD   DSN=idms.sysctl,DISP=SHR

 //adslog   DD   DSN=ads.log.file,DISP=SHR

 //SYSLST   DD   SYSOUT=A

 //SYSIDMS  DD   *

 DMCL=dmcl-name

 DICTNAME=dictionary-name

 Other SYSIDMS parameters, as appropriate

 /*

 //SYSIPT   DD   *

 control statements

 /*

 //SYSUDUMP DD   SYSOUT=A

 

Name Description
idms.dba.loadlib data set name of the load library containing the DMCL and

database name table load modules
idms.loadlib data set name of DC/UCF load library
sysctl ddname of SYSCTL file
idms.sysctl data set name of SYSCTL file
adslog ddname of ADS Batch log file
ads.log.file data set name of ADS Batch log file

Local Mode

To execute ADSOBPLG in local mode, the following steps are required:

1. Remove the sysctl DD statement.
2. Add the following statements:

 //sysjrnl DD   DSN=idms.tapejrnl,DISP=NEW,UNIT=tape

 //dictdb  DD   DSN=idms.dictdb,DISP=OLD

 //dloddb  DD   DSN=idms.dloddb,DISP=SHR

 //dmsgdb  DD   DSN=idms.dmsgdb,DISP=SHR

 //dlogdb  DD   DSN=idms.dlogdb,DISP=SHR

 additional journal file assignments, as required
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Name Description
sysjrnl ddname of journal file
idms.tapejrnl data set name of journal file
tape symbolic device name of journal file
dictdb ddname of data dictionary
idms.dictdb data set name of data dictionary
dloddb ddname of data dictionary load area
idms.dloddb data set name of data dictionary load area
dmsgdb ddname of data dictionary message area
idms.dmsgdb data set name of data dictionary message area
dlogdb ddname of data dictionary log area
idms.dlogdb data set name of data dictionary log area

z/VSE JCL Under Central Version ADSOBPLG (z/VSE)

 // DLBL SYSCTL,'idms.sysctl',1999/365,SD

 // DLBL SYSIDMS,'#SYSIPT'

 // DLBL     ciln,'idms.cilib'

 // EXTENT   ,nnnnnn

 // LIBDEF   CL,SEARCH=(ciln),TEMP

 // DLBL     adsloga,'log.file'

 // EXTENT   sysnnn,nnnnnn

    ASSGN    sysnnn,DISK,VOL=nnnnnn,SHR

 // EXEC     IDMSFILE,SIZE=(ADSOBPLG,128K)

 SYSIDMS control statements

 IDMSFILE control statements

 ADSOBPLG control statements

 

Name Description
idms.sysctl data set name of SYSCTL file
ciln filename of core-image library
idms.cilib file-id of DC/UCF core-image library
nnnnnn volume serial number
adsloga filename of the log file
log.file file-id of the log file
sysnnn logical unit of the device on which the log file is located
SYSIDMS control statements control statements used by SYSIDMS to describe physical runtime

environments as described in IDMS Common Facilities Section.
IDMSFILE control statements control statements used by IDMSFILE to describe the

characteristics of the log file, as described in z/VSE File
Characteristics Program.

ADSOBPLG control statements control statements used by ADSOBPLG
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NOTE
A /* card must follow each SYSIPT file.

Local Mode

To execute ADSOBPLG in local mode, the following steps are required:

1. Remove the SYSCTL DLBL card
2. Add the following statements:

 // DLBL     dictdb,'idms.dictdb',,DA

 // EXTENT   sys005,nnnnnn

 // ASSGN    sys005,DISK,VOL=nnnnnn,SHR

 // DLBL     dloddb,'idms.dloddb',,DA

 // EXTENT   sys017,nnnnnn

 // ASSGN    sys017,DISK,VOL=nnnnnn,SHR

 // DLBL     dmsgdb,'idms.dmsgdb',,DA

 // EXTENT   sys016,nnnnnn

 // ASSGN    sys016,DISK,VOL=nnnnnn,SHR

 // DLBL     dlogdb,'idms.dlogdb',,DA

 // EXTENT   sys019,nnnnnn

 // ASSGN    sys019,DISK,VOL=nnnnnn,SHR

 // TLBL     sysjrnl,'idms.tapejrnl',,nnnnnn,,f

 // ASSGN    sys009,TAPE,VOL=nnnnnn

 additional journal file assignments, as required

 

Name Description
dictdb filename of data dictionary
idms.dictdb file-id of data dictionary
sys005 logical unit assignment for data dictionary
nnnnnn volume serial number
dloddb filename of data dictionary load area
idms.dloddb file-id of data dictionary load area
sys017 logical unit assignment for data dictionary load area
dmsgdb filename of data dictionary message area
idms.dmsgdb file-id of data dictionary message area
sys016 logical unit assignment for data dictionary message area
dlogdb filename of data dictionary log area
idms.dlogdb file-id of data dictionary log area
sys019 logical unit assignment for data dictionary log area
sysjrnl filename of tape journal file
idms.tapejrnl file-id of tape journal file
f file number of tape journal file
sys009 logical unit assignment for tape journal file

Local Mode

To execute ADSOBPLG in local mode, the following steps are required:

1. Remove the ADD-FILE-LINK statement for sysctl
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2. Add the following statements:
 /ADD-FILE-LINK L-NAME=dictdb,F-NAME=idms.appldict.dictdb,SHARED-UPD=*YES

 /ADD-FILE-LINK L-NAME=dloddb,F-NAME=idms.appldict.dloddb,SHARED-UPD=*YES

 /ADD-FILE-LINK L-NAME=dcmsg,F-NAME=idms.sysmsg.ddldcmsg,SHARED-UPD=*YES

 /ADD-FILE-LINK L-NAME=sysjrnl,F-NAME=idms.tapejrnl

 additional journal file assignments, as required

 

Name Description
dictdb linkname of data dictionary file
idms.appldict.dictdb filename of data dictionary file
dloddb linkname of data dictionary load area file
idms.appldict.dloddb filename of data dictionary load area file
dcmsg linkname of data dictionary message area file
idms.sysmsg.ddldcmsg filename of data dictionary message area file
sysjrnl linkname of tape journal file
idms.tapejrnl filename of tape journal file

ADS Batch Sample Applications
This appendix implements the following ADS Batch sample applications:

Employee-record archive application──
Archives selected employee records and their associated coverage records from an IDMS/DB database to an
output file

Employee-record restore application──
Restores selected employee records and their associated coverage records from the archive file to the database

Employee-record report application──
Produces a report of employees by department

Subschema

All applications access the employee subschema. The subschema includes the following database records.

Database Record Description

EMPLOYEE Stores employee records. The CALC key for EMPLOYEE is EMP-
ID-0415.

COVERAGE Stores insurance coverage records for each employee. Several
COVERAGE records can be associated with an EMPLOYEE
record. The relationship is described by the EMP-COVERAGE set.

DEPARTMENT Stores information on the company's departments. The CALC key
for DEPARTMENT is DEPT-ID-0410. Each employee belongs
to a department. The relationship is described by the DEPT-
EMPLOYEE set.

OFFICE Stores information on the company's offices. The CALC key for
OFFICE is OFFICE-CODE-0450. Each employee belongs to an
office. The relationship is described by the OFFICE-EMPLOYEE
set.
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Employee-record Archive Application

The employee-record archive application writes selected employee records and their associated coverage records from
an IDMS/DB database to an output file. The following diagram shows the file access, components, and flow of control for
the application.

The files accessed and the dialogs used by the application are as follows.

Files

Name Type Description
INFILE1 Input file Contains the ids of employee records to be

archived
SUSFILE1 Suspense file Contains records from INFILE1 found in

error

 1052



 Programming

ARCFILE Output file Contains archived employee records and
their associated coverage records

REPFILE1 Output file Contains a transaction summary report for
the application

ADSLOGA Log file Contains informational and error messages
produced by the application

Dialogs

Name Description
ARCD1 Reads input records and acts as a mainline routine, passing

control to dialogs ARCD2, ARCD3, and ARCD4, as required by
the application; writes erroneous input records to the suspense file

ARCD2 Writes an employee record to the archive file, then returns control
to ARCD1

ARCD3 Writes the coverage records associated with an archived
employee record to the archive file, then returns control to ARCD1

ARCD4 Determines the transaction report lines to be written to the report
output file; for each line to be written, passes control to ARCD5;
returns control to ARCD1 after all lines for the transaction have
been written

ARCD5 Writes a report line to the report output file, then returns control to
ARCD4

Steps to create the application

To create the application, you perform the following steps:

1. Describe the input and output files in the data dictionary.
2. Describe the layouts of file, map, and work records in the data dictionary.
3. Define the file maps that associate file records with variable storage.
4. Define the process modules for the application's dialogs.
5. Define the dialogs.

These steps are described below, followed by a discussion of executing the application.

Step 1 Describe the Files in the Data Dictionary

Each input and output file (excluding suspense and log files) must be described in the data dictionary as a file entity. You
can define the files by using the IDD DDDL compiler or the IDD menu facility.

You can describe the file entities without specifying file characteristics. At runtime, under z/OS, the runtime system uses
the file characteristics specified in the JCL or data set labels. Under VSE, the runtime system uses the characteristics
specified by IDMSFILE control statements.

The following IDD DDDL statements add file entity descriptions for the input, archive, and report files:

 ADD FILE IDD-INFILE1.

 ADD FILE IDD-ARCFILE.

 ADD FILE IDD-REPFILE1.

 

Alternatively, since you are not including file characteristics as part of the file descriptions, you can use one generic file
entity to represent all three files:
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 ADD FILE IDD-GENERIC-FILE.

 

Step 2 Describe the Records in the Data Dictionary

All file, map, and work records used in the application must be described in the data dictionary. The employee-record
archive application uses the following records.

Record Description
WORK-RECORD1 Contains miscellaneous variable fields required by the application
INPUT-RECORD1 Describes the layout of the input file
ARCHIVE-RECORD-EMP Describes the layout of archived employee records in the archive

file
ARCHIVE-RECORD-COV Describes the layout of archived coverage records in the archive

file
REPORT-RECORD Describes the layout of the report file
REPORT-HDR1
REPORT-HDR2
REPORT-DTL

Describe the heading and detail lines for the report

You can define records by using the IDD DDDL compiler or the IDD menu facility. The record definitions are illustrated on
the following pages.

WORK-RECORD1

 WORK-RECORD1.

    03  WORK-DATE-YYMMDD.

        05  WORK-YY1             PICTURE IS   9(2).

        05  WORK-MM1             PICTURE IS   9(2).

        05  WORK-DD1             PICTURE IS   9(2).

    03  WORK-DATE-MMDDYY.

        05  WORK-MM2             PICTURE IS   9(2).

        05  FILLER               PICTURE IS   X        VALUE IS '/'.

        05  WORK-DD2             PICTURE IS   9(2).

        05  FILLER               PICTURE IS   X        VALUE IS '/'.

        05  WORK-YY2             PICTURE IS   9(2).

    03  WORK-LINE-CTR            PICTURE IS   99.

    03  WORK-PAGE-CTR            PICTURE IS   999.

    03  WORK-STATUS              PICTURE IS   X(10).

    03  WORK-ARC-ID              PICTURE IS   9(4).

    03  WORK-ARCFILE-STATUS      PICTURE IS   X(3).

 

INPUT-RECORD1

 INPUT-RECORD1.

    03  INPUT-ID                 PICTURE IS   9(4).

 

 Include within file IDD-INFILE1.

 

ARCHIVE-RECORD- EMP

 ARCHIVE-RECORD-EMP
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    03  ARCHIVE-TYPE             PICTURE IS   X.

    03  ARCHIVE-DEPT-ID          PICTURE IS   9(4).

    03  ARCHIVE-OFFICE-CODE      PICTURE IS   XXX.

    03  ARCHIVE-EMPLOYEE-RECORD  PICTURE IS   X(116).

 

 Include within file IDD-ARCFILE.

 

ARCHIVE-RECORD- COV

 ARCHIVE-RECORD-COV.

    03  ARCHIVE-TYPE             PICTURE IS   X.

    03  ARCHIVE-COVERAGE-RECORD  PICTURE IS   X(16).

 

 Include within file IDD-ARCFILE.

 

REPORT-RECORD

 REPORT-RECORD.

    03  REPORT-CC                PICTURE IS   X.

    03  REPORT-LINE              PICTURE IS   X(131).

 

 Include within file IDD-REPFILE1.

 

REPORT-HDR1

 REPORT-HDR1.

    03  FILLER                   PICTURE IS   X(15)    VALUE IS SPACES.

    03  FILLER                   PICTURE IS   X(27)

                                 VALUE IS 'TRANSACTION REPORT   DATE:'.

    03  REPORT-DATE              PICTURE IS   X(8).

    03  FILLER                   PICTURE IS   X(8)     VALUE IS '  PAGE:'.

    03  REPORT-PAGE              PICTURE IS   999.

 

REPORT-HDR2

 REPORT-HDR2.

    03  FILLER                   PICTURE IS   X(15)    VALUE IS 'EMPLOYEE ID'.

    03  FILLER                   PICTURE IS   X(28)    VALUE IS 'NAME'.

    03  FILLER                   PICTURE IS   X(6)     VALUE IS 'STATUS'.

 

REPORT-DTL

 REPORT-DTL.

    03  FILLER                   PICTURE IS   X(4)     VALUE IS SPACES.

    03  REPORT-ID                PICTURE IS   9(4).

    03  FILLER                   PICTURE IS   X(7)     VALUE IS SPACES.

    03  REPORT-LNAME             PICTURE IS   X(15).

    03  FILLER                   PICTURE IS   X        VALUE IS SPACES.

    03  REPORT-FNAME             PICTURE IS   X(10).

    03  FILLER                   PICTURE IS   X(2)     VALUE IS SPACES.

    03  REPORT-STATUS            PICTURE IS   X(30).
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Step 3 Define the File Maps

You define a file map for each file record layout used in the application. The file maps in this application are described
below.

Map Description
MAP1 Associates record INPUT-RECORD1 with variable storage
MAP2 Associates record ARCHIVE-RECORD-EMP with variable storage
MAP3 Associates record ARCHIVE-RECORD-COV with variable storage
MAP4 Associates record REPORT-RECORD with variable storage

You define maps by using the IDMS/DC mapping facility. The file map definitions are illustrated below.

MAP1

 Internal records:       None

 

 External file:          INFILE1

 External record:        INPUT-RECORD1

 

 External field                  Internal field

 

 INPUT-ID........................INPUT-ID

 

MAP2

 Internal records:       DEPARTMENT

                         OFFICE

 

 External file:          ARCFILE

 External record:        ARCHIVE-RECORD-EMP

 

 External field                  Internal field

 

 ARCHIVE-TYPE....................$RESPONSE

 ARCHIVE-DEPT-ID.................DEPT-ID-0410

 ARCHIVE-OFFICE-CODE.............OFFICE-CODE-0450

 ARCHIVE-EMPLOYEE-RECORD.........ARCHIVE-EMPLOYEE-RECORD

 

MAP3

 Internal records:       None

 

 External file:          ARCFILE

 External record:        ARCHIVE-RECORD-COV

 

 External field                  Internal field

 

 ARCHIVE-TYPE....................$RESPONSE

 ARCHIVE-COVERAGE-RECORD.........ARCHIVE-COVERAGE-RECORD

 

MAP4
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 Internal records:       None

 

 External file:          REPFILE1

 External record:        REPORT-RECORD

 

 External field                  Internal field

 

 REPORT-CC.......................REPORT-CC

 REPORT-LINE.....................REPORT-LINE

 

Step 4 Define the Process Modules

The next step in creating the application is to define process modules consisting of Application Development System
process commands. You can define process modules by using the IDD DDDL compiler or the IDD menu facility.

The process modules required by the application are presented under "Step 5: Define the Dialogs," as part of the
discussion of the dialogs with which they are associated. In this way, you can see how the modules fit into the application
structure.

NOTE
The process modules shown in Step 5 have embedded comment lines, indicated by an exclamation point (!) in
column 1. You do not have to key in these lines.

Step 5 Define the Dialogs

The next step in defining the application is to define its dialogs. A dialog is a collection of application components created
in earlier steps, including file maps and process modules. You can define a dialog by using the online dialog compiler.

The dialogs in the archive application are described below.

Dialog Description
ARCD1 Reads input records and acts as a mainline routine, passing

control to ARCD2, ARCD3, and ARCD4, as required by the
application; writes erroneous input records to the suspense file

ARCD2 Writes the specified employee record to the archive file, then
returns control to ARCD1

ARCD3 Writes the coverage records associated with the specified
employee record to the archive file, then returns control to ARCD1

ARCD4 Determines the transaction report lines to be written to the report
output file; for each line to be written, passes control to ARCD5;
returns control to ARCD1 once all lines have been written for the
transaction

ARCD5 Writes a report line to the report output file, then returns control to
ARCD4

The definitions for these dialogs are provided separately below, along with the process modules associated with the
dialogs and the mapin or mapout operations that the dialogs perform at runtime. For an illustration of how these dialogs fit
together, see the diagram earlier in this section.

Dialog ARCD1

Dialog ARCD1 executes at the beginning of the application. ARCD1 reads an input file that contains a list of ids of
employee records to be archived. ARCD1 serves as a mainline dialog, passing control to other dialogs, as required,
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to archive the employee and associated coverage records and to write report lines to a report file. ARCD1 also writes
erroneous input records to a suspense file.

The dialog definition for ARCD1 is illustrated below:

The premap process, mapin operation, and response process are shown below.

Dialog ARCD1: Premap Process

 !**********************************************************************

 !*ARCD1-PM                                                            *

 !*  -EXECUTED ONCE AT THE BEGINNING OF THE APPLICATION WHEN           *

 !*   DLG ARCD1 BEGINS EXECUTION.                                      *

 !*  -PERFORMS APPLICATION INITIALIZATION, THEN READS THE FIRST        *

 !*   INPUT RECORD.                                                    *

 !**********************************************************************

 CALL INIT.

 READ TRANSACTION.

 !

 !

 !*************************************************

 !*SUBROUTINE INIT                                *

 !*-SET UP FOR TRANSACTION REPORT.                *

 !*************************************************

 DEFINE INIT.

   MOVE DATE TO WORK-DATE-YYMMDD.

   MOVE WORK-YY1 TO WORK-YY2.

   MOVE WORK-MM1 TO WORK-MM2.

   MOVE WORK-DD1 TO WORK-DD2.

   MOVE WORK-DATE-MMDDYY TO REPORT-DATE.

   MOVE 55 TO WORK-LINE-CTR.

   GOBACK.

 

Dialog ARCD1: Mapin Operation
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 External field                  Internal field

 

 INPUT-ID.......................>INPUT-ID

 

Dialog ARCD1: Response Process

 !**********************************************************************

 !*ARCD1-RESPONSE                                                      *

 !*  -EXECUTED AFTER DLG ARCD1'S MAPIN OPERATION.  DEFAULT RESPONSE    *

 !*   PROCESS FOR ARCD1.                                               *

 !*  -PERFORMS MAINLINE PROCESSING OF INPUT RECORD.                    *

 !**********************************************************************

 READY USAGE-MODE UPDATE.

 !

 !

 !*************************************************

 !*-TERMINATE APPLICATION ON AN EOF CONDITION     *

 !*************************************************

 IF $EOF

   DO.

   WRITE LOG TEXT '***EOF ON INPUT***'.

   LEAVE APPLICATION.

   END.

 !

 !

 !*************************************************

 !*-INPUT-ID CONTAINS THE ID OF THE EMP REC       *

 !* TO BE ARCHIVED.                               *

 !*-ATTEMPT TO RETRIEVE THE RECORD FROM THE       *

 !* DATABASE.                                     *

 !*-IF THE RECORD DOES NOT EXIST, CALL AN         *

 !* ERROR ROUTINE.                                *

 !*-ON ANY OTHER DB ERROR, TERMINATE THE APP.     *

 !*************************************************

 MOVE INPUT-ID TO EMP-ID-0415.

 OBTAIN CALC EMPLOYEE.

 IF DB-REC-NOT-FOUND

   CALL ERRRTN.

 IF DB-ANY-ERROR

   ABORT TEXT 'DB ERROR ON EMPLOYEE OBTAIN'.

 !

 !

 !*************************************************

 !*-PASS CONTROL TO DLG ARCD2, WHICH ARCHIVES     *

 !* THE EMPLOYEE RECORD.                          *

 !*-PASS CONTROL TO DLG ARCD3, WHICH ARCHIVES     *

 !* THE ASSOCIATED COVERAGE RECORDS.              *

 !*************************************************

 LINK NOSAVE 'ARCD2'.

 LINE NOSAVE 'ARCD3'.

 !

 !

 !*************************************************
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 !*-SET UP FOR TRANSACTION REPORT, THEN PASS      *

 !* CONTROL TO DLG ARCD4, WHICH, ALONG WITH       *

 !* ARCD5, WRITE A REPORT LINE.                   *

 !*************************************************

 MOVE 'RECORD ARCHIVED' TO REPORT-STATUS.

 MOVE EMP-ID-0415 TO REPORT-ID.

 MOVE EMP-LAST-NAME-0415 TO REPORT-LNAME.

 MOVE EMP-FIRST-NAME-0415 TO REPORT-FNAME.

 LINK NOSAVE 'ARCD4'.

 !

 !

 !*************************************************

 !*-DELETE THE EMPLOYEE RECORD FROM THE           *

 !* DATABASE ALONG WITH ALL COVERAGE RECORDS.     *

 !*-ON ANY DB ERROR, TERMINATE THE APPL.          *

 !*************************************************

 OBTAIN CALC EMPLOYEE.

 ERASE EMPLOYEE ALL MEMBERS.

 IF DB-ANY-ERROR

   ABORT TEXT 'DB ERROR ON EMPLOYEE ERASE'.

 !

 !

 !*************************************************

 !*-READ THE NEXT INPUT RECORD.                   *

 !*************************************************

 READ TRANSACTION.

 !

 !

 !*************************************************

 !*SUBROUTINE ERRRTN                              *

 !*-CALLED WHEN THE REQUESTED EMP REC IS NOT      *

 !* FOUND IN THE DATABASE                         *

 !*-SET UP FOR TRANSACTION REPORT, THEN           *

 !* PASS CONTROL TO ARCD4, WHICH, ALONG WITH      *

 !* ARCD5, WRITES A REPORT LINE.                  *

 !*-SET INPUT-ID OF THE INPUT MAP IN ERROR.       *

 !*-ISSUE WRITE TRANSACTION COMMAND, WHICH        *

 !* WRITES THE INPUT RECORD TO THE SUSPENSE       *

 !* FILE, THEN READS THE NEXT INPUT RECORD.       *

 !*************************************************

 DEFINE ERRRTN.

   MOVE 'RECORD NOT FOUND' TO REPORT-STATUS.

   MOVE EMP-ID-0415 TO REPORT-ID.

   MOVE SPACES TO REPORT-FNAME.

   MOVE SPACES TO REPORT-LNAME.

   LINK NOSAVE 'ARCD4'.

   MODIFY MAP TEMP FOR (INPUT-ID) EDIT ERROR.

   WRITE TRANSACTION.

 

Dialog ARCD2

Dialog ARCD2 executes when it receives control from ARCD1. ARCD2 archives an employee record.
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The dialog definition for ARCD2 is illustrated below:

The premap process and mapout operation are shown below,

Dialog ARCD2: Premap Process

 !**********************************************************************

 !*ARCD2-PM                                                            *

 !*  -EXECUTED AT THE BEGINNING OF DLG ARCD2.                          *

 !*  -ARCHIVES AN EMPLOYEE RECORD.                                     *

 !*  -THE EMP ARCHIVE REC CONSISTS OF THE FOLLOWING FIELDS:            *

 !*       -TYPE FIELD (INTERNAL FIELD IS $RESPONSE)                    *

 !*       -DEPARTMENT ID                                               *

 !*       -OFFICE ID                                                   *

 !*       -EMPLOYEE RECORD                                             *

 !**********************************************************************

 !

 !

 !*************************************************

 !*-MOVE RECORD TYPE TO $RESPONSE.                *

 !*************************************************

 MOVE 'E' TO $RESPONSE.

 !

 !

 !*************************************************

 !*-RETRIEVE THE EMPLOYEE'S OFFICE AND            *

 !* DEPARTMENT IDS.                               *

 !*-ON ANY DATABASE ERROR, ABORT APPL.            *

 !*************************************************

 OBTAIN OWNER WITHIN OFFICE-EMPLOYEE.

 IF DB-ANY-ERROR

   ABORT TEXT 'DB ERROR ON OFFICE OBTAIN'.

 OBTAIN OWNER WITHIN DEPT-EMPLOYEE.

 IF DB-ANY-ERROR

   ABORT TEXT 'DB ERROR ON DEPARTMENT OBTAIN'.

 !

 !

 !*************************************************

 !*-MOVE EMPLOYEE RECORD TO ARCHIVE RECORD        *
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 !*************************************************

 MOVE EMPLOYEE TO ARCHIVE-EMPLOYEE-RECORD.

 !

 !

 !*************************************************

 !*-WRITE THE RECORD, THEN RETURN TO ARCD1.       *

 !*************************************************

 WRITE TRANSACTION RETURN.

 

Dialog ARCD2: Mapout Operation

 Internal field                  External field

 

 $RESPONSE......................>ARCHIVE-TYPE

 DEPT-ID-0410...................>ARCHIVE-DEPT-ID

 OFFICE-CODE-0450...............>ARCHIVE-OFFICE-CODE

 ARCHIVE-EMPLOYEE-RECORD........>ARCHIVE-EMPLOYEE-RECORD

 

Dialog ARCD3

Dialog ARCD3 executes when it receives control from ARCD1. ARCD3 archives all coverage records associated with the
employee record being archived.

The dialog definition for ARCD3 is illustrated below:

The premap process and mapout operation are shown below.

Dialog ARCD3: Premap Process

 !**********************************************************************

 !*ARCD3-PM                                                            *

 !*  -EXECUTED AT THE BEGINNING OF DLG ARCD3.                          *

 !*  -ARCHIVES ALL ASSOCIATED COVERAGE RECORDS.                        *

 !*  -THE COVERAGE ARCHIVE REC CONSISTS OF THE FOLLOWING FIELDS:       *

 !*       -TYPE FIELD (INTERNAL FIELD IS $RESPONSE)                    *

 !*       -COVERAGE RECORD                                             *

 !**********************************************************************

 !
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 !

 !*************************************************

 !*-MOVE RECORD TYPE TO $RESPONSE.                *

 !*************************************************

 MOVE 'C' TO $RESPONSE.

 !

 !

 !*************************************************

 !*-RETRIEVE A COVERAGE RECORD.                   *

 !*-ON END-OF-SET, RETURN TO ARCD1.               *

 !*-IF ANY OTHER DB ERROR, ABORT APPL.            *

 !*************************************************

 IF FIRST-TIME

   OBTAIN FIRST COVERAGE WITH EMP-COVERAGE.

 ELSE

   OBTAIN NEXT COVERAGE WITHIN EMP-COVERAGE.

 IF DB-END-OF-SET

   RETURN.

 IF DB-ANY-ERROR

   ABORT TEXT 'DB ERROR ON COVERAGE OBTAIN'.

 !

 !

 !*************************************************

 !*-MOVE COVERAGE RECORD TO ARCHIVE RECORD        *

 !*************************************************

 MOVE COVERAGE TO ARCHIVE-COVERAGE-RECORD.

 !

 !

 !*************************************************

 !*-WRITE THE RECORD, THEN REEXECUTE THE          *

 !* PROCESS TO ARCHIVE THE NEXT COVERAGE REC.     *

 !*************************************************

 WRITE TRANSACTION CONTINUE.

 

Dialog ARCD3: Mapout Operation

 Internal field                  External field

 

 $RESPONSE......................>ARCHIVE-TYPE

 ARCHIVE-COVERAGE-RECORD........>ARCHIVE-COVERAGE-RECORD

 

Dialog ARCD4

Dialog ARCD4 executes when it receives control from ARCD1. ARCD4 prepares report lines to be written to the report file
and passes control to ARCD5, which actually writes the lines to the output file.

The dialog definition for ARCD4 is illustrated below:
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The premap process is shown below.

Dialog ARCD4: Premap Process

 !**********************************************************************

 !*ARCD4-PM                                                            *

 !*  -EXECUTED AT THE BEGINNING OF DLG ARCD4.                          *

 !*  -DETERMINES REPORT LINE(S) TO BE WRITTEN.                         *

 !*  -THE REPORT RECORD CONSISTS OF THE FOLLOWING FIELDS:              *

 !*       -REPORT-CC ── CARRIAGE CONTROL CHARACTER                     *

 !*       -REPORT-LINE ── ACTUAL REPORT LINE                           *

 !*  -THIS PROCESS MOVES THE PROPER DATA INTO THESE FIELDS, THEN       *

 !*   PASSES CONTROL TO ARCD5, WHICH WRITES A LINE.                    *

 !**********************************************************************

 ADD 1 TO WORK-LINE-CTR.

 !

 !

 !*************************************************

 !*-IF LINE COUNTER > 55, CALL A ROUTINE THAT     *

 !* PRINTS HEADING LINES, THEN MOVE 0 TO          *

 !* REPORT-CC, SO THAT THE FIRST DETAIL LINE      *

 !* IS DOUBLE SPACED.                             *

 !*-IF LINE COUNTER IS NOT > 55, MOVE ' ' TO      *

 !* REPORT-CC, SO THAT THE DETAIL LINE IS         *

 !* SINGLE SPACED.                                *

 !*************************************************

 IF WORK-LINE-CTR > 55

   DO.

   CALL PRINTHDR.

   MOVE '0' TO REPORT-CC.

   END.

 ELSE

   MOVE ' ' TO REPORT-CC.

 !

 !

 !*************************************************

 !*-MOVE THE DETAIL LINE TO REPORT-LINE.          *

 !*-PASS CONTROL TO ARCD5, WHICH WRITES THE       *

 !* LINE.                                         *

 !*-RETURN CONTROL TO ARCD1.                      *

 !*************************************************

 MOVE REPORT-DTL TO REPORT-LINE.

 LINK NOSAVE 'ARCD5'.

 RETURN.
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 !

 !

 !*************************************************

 !*SUBROUTINE PRINTHDR                            *

 !*-CALLED WHEN PAGE HEADERS ARE TO BE PRINTED    *

 !*-SET UP FIRST HEADING LINE, THEN PASS          *

 !* CONTROL TO ARCD5, WHICH WRITES IT.            *

 !*-SET UP SECOND HEADING LINE, THEN PASS         *

 !* CONTROL TO ARCD5, WHICH WRITES IT.            *

 !*-GO BACK TO MAIN ROUTINE TO WRITE THE          *

 !* DETAIL LINE.                                  *

 !*************************************************

 DEFINE PRINTHDR.

   MOVE 1 TO WORK-LINE-CTR.

   ADD 1 TO WORK-PAGE-CTR.

   MOVE WORK-PAGE-CTR TO REPORT-PAGE.

   MOVE REPORT-HDR1 TO REPORT-LINE.

   MOVE '1' TO REPORT-CC.

   LINK NOSAVE 'ARCD5'.

   MOVE REPORT-HDR2 TO REPORT-LINE.

   MOVE '-' TO REPORT-CC.

   LINK NOSAVE 'ARCD5'.

   GOBACK.

 

Dialog ARCD5

Dialog ARCD5 executes when it receives control from ARCD4. ARCD5 writes a report line to the report file.

The dialog definition for ARCD5 is illustrated below:

The premap process and mapout operation are shown below.

Dialog ARCD5: Premap Process

 !**********************************************************************

 !*ARCD5-PM                                                            *

 !*  -EXECUTED AT THE BEGINNING OF DLG ARCD5.                          *

 !*  -WRITES A REPORT LINE, THEN PASSES CONTROL BACK TO ARCD4.         *
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 !**********************************************************************

 WRITE TRANSACTION RETURN.

 

Dialog ARCD5: Mapout Operation

 Internal field                  External field

 

 REPORT-CC......................>REPORT-CC

 REPORT-LINE....................>REPORT-LINE

 

Executing the Application

You execute the application by executing the batch program ADSBATCH, as described in Runtime Considerations.

Physical File Characteristics

Characteristics of the physical files that the application accesses are shown below. Under z/OS, the JCL specifications
or data set label for each file should specify the record formats, logical record lengths, and block sizes indicated. Under
z/VSE, these characteristics should be specified in IDMSFILE control statements. The JCL for executing an ADS Batch
application is provided in Runtime Considerations.

Data set name DDNAME/ filename Record format Logical record size Block size
INFILE1 INFILE1 FB 4 4000
SUSFILE1 SUSFILE1 FB 4 4000
ARCFILE ARCFILE VB 128 3000
REPFILE1 REPFILE1 FB 133 1330
ADSLOGA ADSLOGA VB 320 12804

Control statements

The JCL can also include control statements. In the following sample set of control statements, you specify the application
entry point, the requestor's id, and the ddname of the log file:

 ENTRY POINT DIALOG ARCD1.

 REQUESTOR MPK.

 LOG FILE1= ADSLOGA.

 

The contents of INFILE1 before the application is executed, and the contents of REPFILE1, SUSFILE1, ARCFILE, and
ADSLOGA after the application has been executed are shown below:

NOTE
The employee-record restore application, implemented later in this appendix, assumes that the archive file
is ordered by employee id. Therefore, make sure that your input file for this application is also ordered by
employee id.

INFILE1

 3000

 4000

 5001

 

REPFILE1
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 1               TRANSACTION REPORT   DATE: 10/18/99   PAGE:  001

 -EMPLOYEE ID    NAME                         STATUS

 0     3000      STERNS          JOSEPH       RECORD ARCHIVED

       4000                                   RECORD NOT FOUND

       5001      WATSON          BRIAN        RECORD ARCHIVED

 

SUSFILE1

 4000

 

ARCFILE

 E40000123000JOSEPH    STERMS            100 HANGER DRIVE     BOSTON ...

 C800101830102M232

 C830103850601M232

 E40000125001BRIAN     WATSON            300 ST CATHERINE W.  MONTREAL ...

 C850101      D123

 

ADSLOGA

 IDMS DC506801 V1 SUSPENSE FILE SUSFILE1 ──  RECORD#   1  ──  IMAGE IS  '4000'

 ***EOF ON INPUT***

 IDMS DC507001 V1 BASE FILE INFILE1 CLOSED.

 IDMS DC507003 V1   3 LOGICAL RECORDS READ.

 IDMS DC507002 V1 BASE DATASET MEN.C0600.MPK.INFILE1 CLOSED.

 IDMS DC507003 V1   1 PHYSICAL RECORDS READ.

 IDMS DC507001 V1 BASE FILE ISUSFILE1 CLOSED.

 IDMS DC507004 V1   1 LOGICAL RECORDS WRITTEN.

 IDMS DC507002 V1 BASE DATASET MEN.C0600.MPK.SUSFILE1 CLOSED.

 IDMS DC507004 V1   1 PHYSICAL RECORDS WRITTEN.

 IDMS DC507001 V1 SUPPLEMENTARY FILE ARCFILE CLOSED.T

 IDMS DC507004 V1   2 LOGICAL RECORDS WRITTEN.

 IDMS DC507001 V1 BASE FILE ARCFILE CLOSED.E

 IDMS DC507004 V1   3 LOGICAL RECORDS WRITTEN.

 IDMS DC507002 V1 BASE DATASET MEN.C0600.MPK.ARCFILE CLOSED.

 IDMS DC507004 V1   1 PHYSICAL RECORDS WRITTEN.

 IDMS DC507001 V1 BASE FILE REPFILE1 CLOSED.

 IDMS DC507004 V1   5 LOGICAL RECORDS WRITTEN.

 IDMS DC507002 V1 BASE DATASET MEN.C0600.MPK.REPFILE1 CLOSED.

 IDMS DC507004 V1   1 PHYSICAL RECORDS WRITTEN.

 

Employee-Record Restore Application

 

The employee-record restore application restores selected employee records and their associated coverage records
from an archive file (created in the employee-record archive application) to an IDMS/DB database. The following drawing
shows the file access, components, and flow of control for the application.
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The files accessed by this application are the same as those accessed in the archive application. ARCFILE, which was an
output file in the archive application, is an input file in the restore application.

The restore application uses a global application structure defined with the application generator. In the drawing above,
functions are represented by dotted rectangles; responses are represented by circles.

The application structure enables the application to access an input file that has more than one record layout (ARCFILE).
The structure ensures that type E (employee) records are mapped in by dialog RESD2, and that type C (coverage)
records are mapped in by dialog RESD3.

Processing

At runtime, the following processing occurs when RESD2 or RESD3 reads a record from the archive file:
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If RESD2 reads a type E record
, the record is mapped in using MAP2 and a response process is selected.

If RESD2 reads a type C record
, control passes immediately to dialog RESD3. The record is not mapped in; RESD3 must perform a read
operation to map in the record.

If RESD3 reads a type C record
, the record is mapped in using MAP3 and a response process is selected.

If RESD3 reads a type E record
, control passes immediately to dialog RESD2. The record is not mapped in; RESD2 must perform a read
operation to map in the record.

Dialogs Used

The dialogs used in the application are described below.

Dialog Description
RESD1 Reads input records and acts as a mainline routine, passing

control (by means of the application structure) to dialogs RESD2
and ARCD4, as required by the application; writes erroneous input
records to a suspense file

RESD2 Finds the requested employee record in the archive file; restores
the record; performs another read operation to begin reading
associated coverage records; if a coverage record is read, control
passes automatically to dialog RESD3; returns control to RESD1
when all associated coverage records have been restored

RESD3 Restores coverage records associated with the restored employee
record; if an employee record is read, control passes automatically
back to dialog RESD2

ARCD4 and ARCD5 Write transaction report lines to an output file

Steps

To create the application, you perform the following steps:

1. Define the application structure.
2. Define the process modules for the application's dialogs.
3. Define the dialogs.

Note that you do not define the files, records, and file maps used by the application, nor do you define dialogs ARCD4 and
ARCD5; you already defined these components as part of the archive application.

The steps you perform to define the restore application are described on the following pages, followed by a discussion of
executing the application.

Step 1 Define the Application Structure

You define the application structure by using the online application generator. The application structure consists of
responses, functions, and a task code. The specifications you make are shown below:
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Application Specifications

Component Name Characteristics
Responses R2 Invokes F2

LINK command
NOSAVE option

 R4 Invokes F4
LINK command
NOSAVE option

 E Invokes F2
TRANSFER command
NOFINISH option

 C Invokes F3
TRANSFER command
NOFINISH option

Functions F1 Assoc. with RESD1
Valid responses:
F1
F4

 F2 Assoc. with RESD2
Valid responses:
E
C

 F3 Assoc. with RESD3
Valid responses:
E
C

 F4 Assoc. with ARCD4
Task code RESAPPL Invokes F1

NOTE
For responses, you provide the NOSAVE and NOFINISH specifications.

Step 2 Define the Process Modules

As the next step in defining the employee-record restore application, you define process modules consisting of Application
Development System process commands. You can define process modules using the IDD DDDL compiler or the IDD
menu facility.

The process modules required by the application are presented under "Step 3: Define the Dialogs," together with the
dialogs with which they are associated. In this way, you can see how the modules fit into the application structure.

NOTE
The process modules shown in Step 3 have embedded comment lines, indicated by an exclamation point (!) in
column 1. You do not have to key in these lines.

Step 3 Define the Dialogs

The next step in defining the application is to define its dialogs. A dialog is a collection of application components created
in earlier steps, including file maps and process modules. You can define a dialog by using the online dialog compiler.
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Dialogs Used

The dialogs in the restore application are described below.

Name Description
RESD1 Reads input records and acts as a mainline routine, passing

control (by means of the application structure) to dialogs RESD2
and ARCD4, as required by the application; writes erroneous input
records to a suspense file

RESD2 Finds the requested employee record in the archive file; restores
the record; performs another read operation to begin reading
associated coverage records; if a coverage record is read, control
passes automatically to dialog RESD3; returns control to RESD1
when all associated coverage records have been restored

RESD3 Restores coverage records associated with the restored employee
record; if an employee record is read, control passes automatically
back to dialog RESD2

ARCD4
ARCD5

Write transaction report lines to an output file

The definitions for these dialogs (excluding ARCD4 and ARCD5, which were defined in the employee-record archive
application) are provided separately below, along with the process modules associated with the dialogs and the mapin
or mapout operations that these dialogs perform at runtime. For an illustration of how these dialogs fit together, see the
diagram earlier in this section.

Dialog RESD1

Dialog RESD1 reads input records and acts as a mainline routine, passing control (by means of the application structure)
to dialogs RESD2 and ARCD4, as required by the application. RESD1 also writes erroneous input records to a suspense
file.

The dialog definition for RESD1 is illustrated below:
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The premap process, mapin operation, and response process are shown below.

Dialog RESD1: Premap Process

!**********************************************************************

!*RESD1-PM                                                            *

!*  -EXECUTED AT THE BEGINNING OF THE APPLICATION WHEN                *

!*   DLG RESD1 BEGINS EXECUTION.                                      *

!*  -PERFORMS APPLICATION INITIALIZATION, THEN READS THE FIRST        *

!*   INPUT RECORD.                                                    *

!**********************************************************************

CALL INIT.

READ TRANSACTION.

!

!

!*************************************************

!*SUBROUTINE INIT                                *

!*-INITIALIZE WORK-ARC-ID, WHICH CONTAINS        *

!* THE ID OF THE MOST RECENTLY READ ARCHIVED     *

!* EMPLOYEE RECORD.                              *

!*-SET UP FOR TRANSACTION REPORT.                *

!*************************************************

DEFINE INIT.

  MOVE 0 TO WORK-ARC-ID.

  MOVE DATE TO WORK-DATE-YYMMDD.

  MOVE WORK-YY1 TO WORK-YY2.

  MOVE WORK-MM1 TO WORK-MM2.

  MOVE WORK-DD1 TO WORK-DD2.

  MOVE WORK-DATE-MMDDYY TO REPORT-DATE.

  MOVE 55 TO WORK-LINE-CTR.
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  GOBACK.

Dialog RESD1: Mapin Operation

External field                  Internal field

INPUT-ID.......................>INPUT-ID

Dialog RESD1: Response Process

!**********************************************************************

!*RESD1-RESPONSE                                                      *

!*  -EXECUTED AFTER DLG RESD1'S MAPIN OPERATION.  DEFAULT RESPONSE    *

!*   PROCESS FOR RESD1.                                               *

!*  -PERFORMS MAINLINE PROCESSING OF INPUT RECORD.                    *

!**********************************************************************

READY USAGE-MODE UPDATE.

!

!

!*************************************************

!*-TERMINATE APPLICATION ON AN EOF CONDITION     *

!*************************************************

IF $EOF

  DO.

  WRITE LOG TEXT '***EOF ON INPUT***'.

  LEAVE APPLICATION.

  END.

!

!

!*************************************************

!*-INPUT-ID CONTAINS THE ID OF THE EMP REC       *

!* TO BE RESTORED.                               *

!*-ATTEMPT TO RETRIEVE THE RECORD FROM THE       *

!* DATABASE.                                     *

!*-IF THE RECORD ALREADY EXISTS, CALL AN         *

!* ERROR ROUTINE.                                *

!*-ON ANY OTHER ERROR, TERMINATE THE APP.        *

!*************************************************

MOVE INPUT-ID TO EMP-ID-0415.

OBTAIN CALC EMPLOYEE.

IF DB-STATUS-OK

  CALL ERRRTN.

IF DB-REC-NOT-FOUND

  NEXT COMMAND.

ELSE

  IF DB-ANY-ERROR

    ABORT TEXT 'DB ERROR ON EMPLOYEE OBTAIN'.

!

!

!*************************************************

!*-WORK-ARCFILE-STATUS IS SET TO EOF WHEN        *

!* THE ARCHIVE FILE HAS REACHED THE EOF.         *
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!*-NOTFND IS A SUBROUTINE THAT IS CALLED         *

!* WHEN THE EMP REC TO BE RESTORED CANNOT BE     *

!* FOUND IN THE ARCHIVE FILE.                    *

!*-IF WORK-ARCFILE-STATUS = EOF, CALL NOTFND.    *

!*************************************************

IF WORK-ARCFILE-STATUS = 'EOF'

  CALL NOTFND.

!

!

!*************************************************

!*-PASS CONTROL TO FUNCTION F2, WHICH            *

!* EXECUTES DIALOG RESD2.                        *

!*-F2 (RESD2) AND F3 (RESD3), WHICH IS A VALID   *

!* FUNCTION FROM F2, READ THE ARCHIVE FILE       *

!* AND ATTEMPT TO RESTORE THE EMP REC AND ITS    *

!* ASSOCIATED COVERAGE RECS.  IF THE EMP REC     *

!* CANNOT BE FOUND, THESE DIALOGS SET WORK-      *

!* STATUS TO 'NOT FOUND'.                        *

!*************************************************

MOVE 'R2' TO AGR-CURRENT-RESPONSE.

MOVE SPACES TO WORK-STATUS.

EXECUTE NEXT FUNCTION.

!

!

!*************************************************

!*-IF THE REQUESTED EMP REC WAS NOT FOUND,       *

!* CALL THE NOTFND ERROR ROUTINE.                *

!*-IF THE RECORD WAS FOUND AND RESTORED,         *

!* CALL THE FOUND ROUTINE.                       *

!*************************************************

IF WORK-STATUS = 'NOT FOUND'

  CALL NOTFND.

ELSE

  CALL FOUND.

!

!

!*************************************************

!*SUBROUTINE ERRRTN                              *

!*-CALLED WHEN THE REQUESTED EMP REC IS          *

!* ALREADY ON THE DATABASE.                      *

!*-SET UP FOR TRANSACTION REPORT, THEN           *

!* PASS CONTROL TO FUNCTION F4 (DLG ARCD4),      *

!* WHICH, ALONG WITH ARCD5, WRITES A REPORT      *

!* LINE.                                         *

!*-SET INPUT-ID OF THE INPUT MAP IN ERROR.       *

!*-ISSUE WRITE TRANSACTION COMMAND, WHICH        *

!* WRITES THE INPUT RECORD TO THE SUSPENSE       *

!* FILE, THEN READS THE NEXT INPUT RECORD.       *

!*************************************************

DEFINE ERRRTN.

  MOVE 'EMPLOYEE ALREADY ON DATABASE' TO REPORT-STATUS.

  MOVE INPUT-ID TO REPORT-ID.

  MOVE EMP-LAST-NAME-0415 TO REPORT-LNAME.
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  MOVE EMP-FIRST-NAME-0415 TO REPORT-FNAME.

  MOVE 'R4' TO AGR-CURRENT-RESPONSE.

  EXECUTE NEXT FUNCTION.

  MODIFY MAP TEMP FOR (INPUT-ID) EDIT ERROR.

  WRITE TRANSACTION.

!

!

!*************************************************

!*SUBROUTINE NOTFND                              *

!*-CALLED WHEN THE REQUESTED EMP REC IS          *

!* NOT ON THE ARCHIVE FILE.  (NOTE THAT THE      *

!* APPL. ASSUMES THAT THE INPUT FILE AND         *

!* ARCHIVE FILE ARE BOTH ORDERED BY EMP ID.)     *

!*-SET UP FOR TRANSACTION REPORT, THEN           *

!* PASS CONTROL TO FUNCTION F4 (DLG ARCD4),      *

!* WHICH, ALONG WITH ARCD5, WRITES A REPORT      *

!* LINE.                                         *

!*-SET INPUT-ID OF THE INPUT MAP IN ERROR.       *

!*-ISSUE WRITE TRANSACTION COMMAND, WHICH        *

!* WRITES THE INPUT RECORD TO THE SUSPENSE       *

!* FILE, THEN READS THE NEXT INPUT RECORD.       *

!*************************************************

DEFINE NOTFND.

  MOVE 'EMPLOYEE NOT FOUND' TO REPORT-STATUS.

  MOVE INPUT-ID TO REPORT-ID.

  MOVE SPACES TO REPORT-LNAME.

  MOVE SPACES TO REPORT-FNAME.

  MOVE 'R4' TO AGR-CURRENT-RESPONSE.

  EXECUTE NEXT FUNCTION.

  MODIFY MAP TEMP FOR (INPUT-ID) EDIT ERROR.

  WRITE TRANSACTION.

!

!

!*************************************************

!*SUBROUTINE FOUND                               *

!*-CALLED WHEN THE REQUESTED EMP REC HAS BEEN    *

!* FOUND ON THE ARCHIVE FILE AND RESTORED.       *

!*-SET UP FOR TRANSACTION REPORT, THEN           *

!* PASS CONTROL TO FUNCTION F4 (DLG ARCD4),      *

!* WHICH, ALONG WITH ARCD5, WRITES A REPORT      *

!* LINE.                                         *

!*-READ THE NEXT INPUT RECORD.                   *

!*************************************************

DEFINE FOUND.

  MOVE 'EMPLOYEE RESTORED' TO REPORT-STATUS.

  MOVE INPUT-ID TO REPORT-ID.

  MOVE EMP-LAST-NAME-0415 TO REPORT-LNAME.

  MOVE EMP-FIRST-NAME-0415 TO REPORT-FNAME.

  MOVE 'R4' TO AGR-CURRENT-RESPONSE.

  EXECUTE NEXT FUNCTION.

  READ TRANSACTION.
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Dialog RESD2

Dialog RESD2 processes archived employee records. RESD2 finds the requested employee record in the archive file and
restores it. It then performs another read operation to begin reading associated coverage records; if a coverage record is
read, control passes automatically to dialog RESD3.

The dialog definition for RESD2 is illustrated below:

The premap process, mapin operation, and response process are shown below.

Dialog RESD2: Premap Process

!**********************************************************************

!*RESD2-PM                                                            *

!*  -EXECUTED AT THE BEGINNING OF DLG RESD2.                          *

!*  -IN THIS APPLICATION, CONTROL PASSES HERE WHEN:                   *

!*      -RESD1 PASSES CONTROL TO RESD2 IN ORDER TO FIND AND           *

!*       RESTORE THE REQUESTED EMPLOYEE RECORD.                       *

!*      -RESD2-RESPONSE ISSUES A CONTINUE COMMAND AFTER AN            *

!*       EMPLOYEE RECORD HAS BEEN READ SO THAT RESD2-PM CAN PROCESS   *

!*       THE RECORD.                                                  *

!*      -DLG RESD3 IS TO READ THE NEXT RECORD FROM THE                *

!*       ARCHIVE FILE, BUT THE NEXT RECORD IS AN EMPLOYEE RECORD.     *

!*       IN THIS CASE, CONTROL PASSES AUTOMATICALLY BACK TO RESD2,    *

!*       AS SPECIFIED BY THE APPLICATION DEFINITION.                  *

!*      -RESD2-PM PROCESSES THE MOST RECENTLY READ ARCHIVE FILE.      *

!*      -NOTE THAT THE PREMAP PROCESS ASSUMES THAT BOTH THE INPUT     *

!*       AND ARCHIVE FILE RECORDS ARE ORDERED BY EMP ID.              *

!*      -NOTE THAT WORK-STATUS IS SET TO 'RESTORED' WHEN THE          *

!*       REQUESTED EMP HAS BEEN RESTORED ONTO THE DATABASE.           *

!**********************************************************************

READY USAGE-MODE UPDATE.

!

!
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!*************************************************

!*-IF THE ARCHIVED RECORD HAS BEEN RESTORED,     *

!* RETURN TO RESD1 TO READ THE NEXT INPUT        *

!* RECORD.                                       *

!*************************************************

IF WORK-STATUS = 'RESTORED'

  RETURN.

!

!

!*************************************************

!*-WORK-ARC-ID IS THE ID OF THE MOST RECENTLY    *

!* READ ARCHIVED EMP REC.                        *

!*-INPUT-ID IS THE ID OF THE EMP-REC TO BE       *

!* RESTORED.                                     *

!*-IF THERE IS A MATCH, RESTORE THE EMP REC,     *

!* MOVE 'RESTORED' TO WORK-STATUS, THEN          *

!* READ THE NEXT ARCHIVE FILE RECORD IN ORDER    *

!* TO RESTORED THE EMPLOYEE'S ASSOCIATED         *

!* COVERAGE RECORDS.                             *

!*************************************************

IF WORK-ARC-ID = INPUT-ID

  DO.

  CALL RESTRTN.

  MOVE 'RESTORED' TO WORK-STATUS.

  READ TRANSACTION.

  END.

!

!

!*************************************************

!*-WORK-ARC-ID > INPUT ID MEANS THAT NO MATCH    *

!* WAS FOUND.                                    *

!*-IN THIS CASE, MOVE 'NOT FOUND' TO WORK-       *

!* STATUS, AND RETURN TO RESD1.                  *

!*************************************************

IF WORK-ARC-ID > INPUT-ID

  DO.

  MOVE 'NOT FOUND' TO WORK-STATUS.

  RETURN.

  END.

!

!

!*************************************************

!*-WORK-ARC-ID < INPUT ID (THE ONLY REMAINING    *

!* POSSIBILITY) MEANS THAT THE ARCHIVE FILE      *

!* SHOULD BE READ UNTIL A MATCH IS FOUND OR      *

!* UNTIL THE ARCHIVE EMP ID IS GREATER THAN      *

!* THE INPUT EMP ID.                             *

!*************************************************

READ TRANSACTION.

!

!

!*************************************************

!*SUBROUTINE RESTRTN                             *
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!*-CALLED WHEN A MATCH IS FOUND.                 *

!*-SET CURRENCY ON EMPLOYEE'S OFFICE AND         *

!* DEPARTMENT, WHOSE IDS WERE ARCHIVED ALONG     *

!* WITH THE RECORD.                              *

!*-ON ANY DATABASE RROR, ABORT THE APPL.         *

!*-RESTORE THE ARCHIVED EMPLOYEE RECORD ONTO     *

!* THE DATABASE.                                 *

!*************************************************

DEFINE RESTRTN.

  FIND CALC OFFICE.

  IF DB-ANY-ERROR

    ABORT TEXT '***DB ERROR ON FIND OFFICE***'.

  FIND CALC DEPARTMENT.

  IF DB-ANY-ERROR

    ABORT TEXT '***DB ERROR ON FIND DEPARTMENT***'.

  STORE EMPLOYEE.

  IF DB-ANY-ERROR

    ABORT TEXT '***DB ERROR ON STORE EMPLOYEE***'.

  GOBACK.

Dialog RESD2: Mapin Operation

External field                  Internal field

ARCHIVE-TYPE...................>$RESPONSE

ARCHIVE-DEPT-ID................>DEPT-ID-0410

ARCHIVE-OFFICE-CODE............>OFFICE-CODE-0450

ARCHIVE-EMPLOYEE-RECORD........>$ARCHIVE-EMPLOYEE-RECORD

Dialog RESD2: Response Process

!**********************************************************************

!*RESD2-RESPONSE                                                      *

!*  -EXECUTED AFTER AN EMPLOYEE RECORD HAS BEEN READ FROM THE         *

!*   ARCHIVE FILE, OR AFTER AN ARCHIVE FILE EOF.  RESD2'S DEFAULT     *

!*   RESPONSE PROCESS.                                                *

!*  -PASSES CONTROL AS APPROPRIATE, DEPENDING ON CURRENT              *

!*   CONDITIONS.                                                      *

!**********************************************************************

!

!

!*************************************************

!*-ON ARCHIVE FILE EOF, MOVE EOF TO WORK-        *

!* ARCFILE-STATUS.                               *

!*-IF THE REQUESTED EMPLOYEE HAS NOT BEEN RE-    *

!* STORED, MOVE 'NOT FOUND' TO WORK-STATUS       *

!*-RETURN TO RESD1.                              *

!*************************************************

IF $EOF

  DO.

  MOVE 'EOF' TO WORK-ARCFILE-STATUS.

  IF WORK-STATUS NE 'RESTORED'
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    MOVE 'NOT FOUND' TO WORK-STATUS.

  ELSE

    NEXT.

  RETURN.

  END.

!

!

!*************************************************

!*-MOVE THE ARCHIVED RECORD TO THE EMPLOYEE      *

!* DATABASE RECORD.                              *

!*-MOVE THE EMP ID TO WORK-ARC-ID (ID OF THE     *

!* MOST RECENTLY READ ARCHIVED EMP REC).         *

!*-REEXECUTE THE PREMAP PROCESS TO PROCESS       *

!* THE RECORD JUST READ.                         *

!*************************************************

MOVE ARCHIVE-EMPLOYEE-RECORD TO EMPLOYEE.

MOVE EMP-ID-0415 TO WORK-ARC-ID.

CONTINUE.

Dialog RESD3

Dialog RESD3 restores coverage records associated with the restored employee record. If an employee record is read,
control passes back automatically to dialog RESD2.

The dialog definition for RESD2 is illustrated below:

The mapin operation and response process are shown below.

Dialog RESD3: Mapin Operation

External field                  Internal field

ARCHIVE-TYPE...................>$RESPONSE

ARCHIVE-COVERAGE-RECORD........>ARCHIVE-COVERAGE-RECORD

Dialog RESD3: Response Process

!**********************************************************************
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!*RESD3-RESPONSE                                                      *

!*  -EXECUTED AFTER A COVERAGE RECORD HAS BEEN READ FROM THE          *

!*   ARCHIVE FILE, OR AFTER AN ARCHIVE FILE EOF.  RESD3'S DEFAULT     *

!*   RESPONSE PROCESS.                                                *

!*  -PROCESSES THE COVERAGE RECORD OR EOF CONDITION.                  *

!**********************************************************************

READY USAGE-MODE UPDATE.

!

!

!*************************************************

!*-ON ARCHIVE FILE EOF, MOVE EOF TO WORK-        *

!* ARCFILE-STATUS.                               *

!*-IF THE REQUESTED EMPLOYEE HAS NOT BEEN RE-    *

!* STORED, MOVE 'NOT FOUND' TO WORK-STATUS.      *

!*-RETURN TO RESD1.                              *

!*************************************************

IF $EOF

  DO.

  MOVE 'EOF' TO WORK-ARCFILE-STATUS.

  IF WORK-STATUS NE 'RESTORED'

    MOVE 'NOT FOUND' TO WORK-STATUS.

  ELSE

    NEXT.

  RETURN.

  END.

!

!

!*************************************************

!*-IF WORK-STATUS NE 'RESTORED', THEN THE        *

!* COVERAGE RECORD SHOULDN'T BE RESTORED.        *

!* COVERAGE RECORDS ARE RESTORED ONLY IF         *

!* THEIR ASSOCIATED EMPLOYEE RECORDS ARE ALSO    *

!* RESTORED, AS INDICATED BY WORK-STATUS.        *

!*-INSTEAD, READ THE NEXT ARCHIVE FILE RECORD    *

!*************************************************

IF WORK-STATUS NE 'RESTORED'

  READ TRANSACTION.

!

!

!*************************************************

!*-MOVE THE ARCHIVE COVERAGE RECORD TO THE       *

!* COVERAGE DATABASE RECORD, SET CURRENCY        *

!* ON THE ASSOCIATED EMPLOYEE, AND STORE THE     *

!* RECORD.                                       *

!*-ON ANY DB ERROR, ABORT THE APPL.              *

!*-READ THE NEXT ARCHIVE FILE RECORD.            *

!*************************************************

MOVE ARCHIVE-COVERAGE-RECORD TO COVERAGE.

FIND CALC EMPLOYEE.

STORE COVERAGE.

IF DB-ANY-ERROR

  ABORT TEXT '***DB ERROR ON STORE COVERAGE***'.

READ TRANSACTION.
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!

!

Executing the Application

You execute the application by executing the batch program ADSBATCH, as described in Runtime Considerations.

You should be able to use the same JCL and control statements that you used in the archive application (presented
earlier in this section), with the exception of the ENTRY POINT control statement, which is shown below for the restore
application:

ENTRY POINT TASK RESAPPL.

The contents of INFILE1 before the application is executed, and the contents of REPFILE1, SUSFILE1, and ADSLOGA
after the application is executed are shown below.

NOTE
The restore application assumes that both the input file of employee ids and the archive file are ordered by
employee id. Make sure that your input file is ordered properly.

INFILE1

3000

3010

4000

5001

REPFILE1

                TRANSACTION REPORT   DATE: 10/18/99   PAGE:  001

 EMPLOYEE ID    NAME                         STATUS

      3000      STERNS          JOSEPH       EMPLOYEE RESTORED

      3010      PETERSON        RUTH         EMPLOYEE ALREADY ON DATABASE

      4000                                   EMPLOYEE NOT FOUND

      5001      WATSON          BRIAN        EMPLOYEE RESTORED

SUSFILE1

3010

4000

ADSLOGA

IDMS DC506801 V1 SUSPENSE FILE SUSFILE1 ──  RECORD#   1  ──  IMAGE IS  '3010'

IDMS DC506801 V1 SUSPENSE FILE SUSFILE1 ──  RECORD#   2  ──  IMAGE IS  '4000'

***EOF ON INPUT***

IDMS DC507001 V1 BASE FILE INFILE1 CLOSED.

IDMS DC507003 V1   4 LOGICAL RECORDS READ.

IDMS DC507002 V1 BASE DATASET MEN.C0600.MPK.INFILE1 CLOSED.

IDMS DC507003 V1   1 PHYSICAL RECORDS READ.

IDMS DC507001 V1 BASE FILE ISUSFILE1 CLOSED.

IDMS DC507004 V1   2 LOGICAL RECORDS WRITTEN.
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IDMS DC507002 V1 BASE DATASET MEN.C0600.MPK.SUSFILE1 CLOSED.

IDMS DC507004 V1   1 PHYSICAL RECORDS WRITTEN.

IDMS DC507001 V1 SUPPLEMENTARY FILE ARCFILE CLOSED.

IDMS DC507003 V1   3 LOGICAL RECORDS READ.

IDMS DC507001 V1 BASE FILE ARCFILE CLOSED.

IDMS DC507003 V1   3 LOGICAL RECORDS READ.

IDMS DC507002 V1 BASE DATASET MEN.C0600.MPK.ARCFILE CLOSED.

IDMS DC507003 V1   1 PHYSICAL RECORDS READ.

IDMS DC507001 V1 BASE FILE REPFILE1 CLOSED.

IDMS DC507004 V1   6 LOGICAL RECORDS WRITTEN.

IDMS DC507002 V1 BASE DATASET MEN.C0600.MPK.REPFILE1 CLOSED.

IDMS DC507004 V1   1 PHYSICAL RECORDS WRITTEN.

Employee-Record Report Application

 

The employee-record report application produces a report of employees by department. Sample output is shown below:

Sample Output

FC10001                             FICTIONAL COMPANY, INC.                     DATE      PAGE

                                  EMPLOYEE LISTING BY DEPARTMENT               11/05/99     1

DEPARTMENT ID: 5200    THERMOREGULATION

                 EMP ID  ──NAME--                STATUS   SOC SEC   START DATE   TERM DATE

                 0479    CLOTH        TERRY      ACT     028701666  11/02/79     00/00/00

                 0329    FINN         PHINEAS    ACT     011787878  06/16/79     00/00/00

                 0469    KASPAR       JOE        LOA     036768888  06/05/82     00/00/00

                 4014    SHEPARD      LISA       UNK     000000000  00/00/00     00/00/00

                 0355    TIME         MARK       ACT     034560128  05/05/84     00/00/00

                 0439    WILCO        ROGER      ACT     111000023  11/11/79     00/00/00

                                                           DEPARTMENT 5200 TOTAL EMPLOYEES:  6

DEPARTMENT ID: 3100    INTERNAL SOFTWARE

                 EMP ID  ──NAME--                STATUS   SOC SEC   START DATE   TERM DATE

                 0024    DOUGH        JANE       ACT     022337878  08/08/76     00/00/00

                 0029    GALLWAY      JAMES      ACT     014567777  10/10/81     00/00/00

                 0003    GARFIELD     JENNIFER   ACT     021994516  01/21/77     00/00/00

                 0028    GRANGER      PERCY      ACT     011234545  05/27/83     00/00/00

                 0027    HEAROWITZ    VLADIMIR   ACT     031896154  09/09/89     00/00/00

                 0020    JACOBI       JAMES      ACT     018813465  11/11/89     00/00/00

                 0019    JENSEN       JULIE      ACT     033456718  09/29/82     00/00/00

                 0035    LITERATA     LARRY      ACT     023567831  09/09/80     00/00/00

                 0023    O'HEARN      KATHERINE  ACT     019556712  05/04/78     00/00/00

                 0021    TYRO         RALPH      ACT     019893456  12/12/21     00/00/00

                                                           DEPARTMENT 3100 TOTAL EMPLOYEES:  10
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                                                           TOTAL EMPLOYEES ALL DEPARTMENTS:  61

Employee-record Flow Example

The diagram below shows the file access, components, and flow of control for the application.

Files Accessed

This application accesses the following files.

Name Type Description
REPFILE1 Output file Contains the report
ADSLOGA Log file Contains informational and error messages

produced by the application

Dialogs
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The application consists of the following dialogs.

Name Description
REPTEDIT Acts as the mainline routine for the application, reading database

records and passing control to other dialogs as required; writes
department and report total lines, as shown below:
DEPARTMENT 3100 TOTAL EMPLOYEES: 10
TOTAL EMPLOYEES ALL DEPARTMENTS: 61

DEPTHDR Writes department header lines, as shown below:
DEPARTMENT ID: 5200 ...

COLMHDR Writes detail column header lines, as shown below:
EMP ID  ──NAME--  ...

DLINEOUT Writes detail lines, as shown below:
0479 CLOTH TERRY ...

HDRLINE Writes page header lines, as shown below:
FICTIONAL COMPANY, INC ...
EMPLOYEE LISTING BY DEPARTMENT ...

Steps

To create the application, you perform the following steps:

1. Describe the layouts of the records used in the application.
2. Define the file maps that associate file records with variable storage.
3. Define the process modules for the application's dialogs.
4. Define the dialogs.

Note that you do not have to describe the report file in the data dictionary; you can use file entity IDD-REPFILE1, which
you already described as part of the archive application.

The steps you perform to define the report application are described below, followed by a discussion of executing the
application.

Step 1 Describe the Records in the Data Dictionary

All records (except subschema records) used in the application must be described in the data dictionary. The employee-
record report application uses the following records.

Records Used

Name Description
WORK-PRINT-EDIT Contains miscellaneous variable fields required by the application
EMPL-DETAIL Describes the layout of detail and detail header lines in the report

file
REPT-HEADER Describes the layout of page header, department header, and total

lines in the report file

You can define the records by using the IDD DDDL compiler or the IDD menu facility. The record definitions are illustrated
below.

WORK-PRINT-EDIT
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WORK-PRINT-EDIT.

  03  WK-HDG                    PICTURE IS   X(100).

  03  WK-LENGTH                 PICTURE IS   999      USAGE IS COMP.

  03  WK-START-POS              PICTURE IS   999      USAGE IS COMP.

  03  WK-LINE-NBR               PICTURE IS   99       USAGE IS COMP.

  03  WK-CURR-DATE              PICTURE IS   X(8).

  03  WK-DATE-HOLD              PICTURE IS   9(6).

  03  WK-DATE-X                 PICTURE IS   X(6)     REDEFINES WK-DATE-HOLD.

  03  WK-DATE-WORK.

      05  WK-MO                 PICTURE IS   XX.

      05  FILLER                PICTURE IS   X        VALUES IS '/'.

      05  WK-DAY                PICTURE IS   XX.

      05  FILLER                PICTURE IS   X        VALUES IS '/'.

      05  WK-YR                 PICTURE IS   XX.

  03  WK-PAGE-NBR               PICTURE IS   999.

  03  WK-PAGE-PRINT             PICTURE IS   XXX.

  03  WK-DEPT-EE-COUNT          PICTURE IS   9999.

  03  WK-TOT-EE-COUNT           PICTURE IS   999.

  03  WK-DEPT-PRINT             PICTURE IS   X(4).

EMPL-DETAIL

EMPL-DETAIL.

  03  DTL-CTRL-CHAR             PICTURE IS   X.

  03  FILLER                    PICTURE IS   X(27).

  03  DTL-EMPL.

      05  FILLER                PICTURE IS   X.

      05  DTL-EMP-ID            PICTURE IS   9999.

      05  FILLER                PICTURE IS   XX.

  03  DTL-NAME.

      05  DTL-LAST-NAME         PICTURE IS   X(15).

      05  FILLER                PICTURE IS   X.

      05  DTL-FIRST-NAME        PICTURE IS   X(10).

  03  FILLER                    PICTURE IS   XX.

  03  DTL-STATUS.

      05  FILLER                PICTURE IS   X.

      05  DTL-STAT-CODE         PICTURE IS   XXX.

      05  FILLER                PICTURE IS   XX.

  03  FILLER                    PICTURE IS   XX.

  03  DTL-SS-NBR                PICTURE IS   9(9).

  03  DTL-SS-TITLE              PICTURE IS   X(9)     REDEFINES DTL-SS-NBR.

  03  FILLER                    PICTURE IS   XX.

  03  DTL-START.

      05  FILLER                PICTURE IS   X.

      05  DTL-START-DATE        PICTURE IS   X(8).

      05  FILLER                PICTURE IS   X.

  03  FILLER                    PICTURE IS   X.

  03  DTL-TERM.

      05  FILLER                PICTURE IS   X.

      05  DTL-TERM-DATE         PICTURE IS   X(8).

      05  FILLER                PICTURE IS   XX.

  03  FILLER                    PICTURE IS   X(31).
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Include within file IDD-REPFILE1.

REPT-HEADER

REPT-HEADER.

  03  CTRL-CHAR                 PICTURE IS   X.

  03  LEFT                      PICTURE IS   X(16).

  03  CENTER                    PICTURE IS   X(100).

  03  RIGHT                     PICTURE IS   X(16).

Include within file IDD-REPFILE1.

Step 2 Define the File Maps

You define a file map for each file record layout used in the application. The file maps in this application are described
below.

File Maps

Name Description
HDRMAP Associates record REPT-HEADER with variable storage
DTLMAP Associates record EMPL-DETAIL with variable storage

You define the maps by using the IDMS/DC mapping facility. The file map definitions are illustrated below.

HDRMAP

Internal records:       None

External file:          IDD-REPFILE1

External record:        REPT-HEADER

External field                  Internal field

CTRL-CHAR.......................CTRL-CHAR

LEFT............................LEFT

CENTER..........................CENTER

RIGHT...........................RIGHT

DTLMAP

Internal records:       None

External file:          IDD-REPFILE1

External record:        EMPL-DETAIL

External field                  Internal field

DTL-CTRL-CHAR...................DTL-CTRL-CHAR

DTL-EMPL........................DTL-EMPL

DTL-NAME........................DTL-NAME

DTL-STATUS......................DTL-STATUS
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DTL-SS-NBR......................DTL-SS-NBR

DTL-SS-TITLE....................DTL-SS-TITLE

DTL-START.......................DTL-START

DTL-TERM........................DTL-TERM

Step 3 Define the Process Modules

As the next step in creating the application, you define process modules consisting of Application Development System
process commands. You can define process modules by using the IDD DDDL compiler or the IDD menu facility.

The process modules required by the application are presented under "Step 4: Define the Dialogs," together with the
discussion of the dialogs with which they are associated. In this way, you can see how the modules fit into the application
structure.

NOTE
The process modules shown in Step 4 have embedded pointers, indicated by an exclamation point (!) that
precedes the comments. You do not have to key in these comments.

Step 4 Define the Dialogs

The next step in defining the application is to define its dialogs. A dialog is a collection of application components created
in earlier steps, including file maps and process modules. You can define a dialog by using the online dialog compiler.

The dialogs in the report application are described below.

Dialogs

Name Description
REPTEDIT Acts as a mainline routine, reading database records, setting up

report lines, and passing control to other dialogs, as required by
the application; writes department and report total lines to the
report file

DEPTHDR Writes department header lines to the report file
COLMHDR Writes detail column header lines to the report file
DLINEOUT Writes detail lines to the report file
HDRLINE Writes page header lines to the report file

The definitions for these dialogs are provided separately below, along with the process modules associated with the
dialogs and the mapout operations these dialogs perform at runtime. For an illustration of how these dialogs fit together,
see the diagram earlier in this section.

Dialog REPTEDIT

Dialog REPTEDIT executes at the beginning of the application. REPTEDIT reads database records required for the
report, sets up report lines, and passes control to other dialogs, as required by the application. REPTEDIT also writes
department and report total lines to the report file.

The dialog definition for REPTEDIT is illustrated below:

 1087



 Programming

The premap process and mapout operation are shown below.

Dialog DEPTEDIT: Premap Process

!**********************************************************************

!*EMPL-REPT-EDIT                                                      *

!**********************************************************************

IF FIRST-TIME

  DO.

    MOVE DATE TO WK-DATE-HOLD.          !*SET UP CURRENT DATE

    CALL CVRTDATE.

    MOVE WK-DATE-WORK TO WK-CURR-DATE.

    CALL PAGHDR.                        !*SET UP FIRST PAGE.

    OBTAIN FIRST DEPARTMENT WITHIN ORG-DEMO-REGION.

  END.

ELSE

  OBTAIN NEXT DEPARTMENT WITHIN ORG-DEMO-REGION.

IF DB-ANY-ERROR

  DO.

!

!*************************************************

!*-SET UP GRAND TOTAL EMPLOYEE COUNT LINE TO LOOK*

!* AS FOLLOWS:                                   *

!    TOTAL EMPLOYEES ALL DEPARTMENTS: ZZZ9       *

!*************************************************

    MOVE SPACES TO CENTER.

    MOVE INSERT(CENTER,'TOTAL EMPLOYEES ALL DEPARTMENTS:  ',68)

      TO CENTER.

    MOVE WK-TOT-EE-COUNT TO WK-DEPT-EE-COUNT.

    CALL TOTEDIT.

    WRITE TO LOG MSG TEXT 'END OF EMPLOYEE REPORT RUN'.

    WRITE TRANSACTION RETURN.           !*LAST TOTAL LINE AND LEAVE APPL

  END.

!

!

MOVE DEPT-ID-0410 TO WK-DEPT-PRINT.     !*SET UP CURRENT DEPARTMENT ID

IF WK-LINE-NBR GE 52                    !*CHECK FOR PAGE BREAK ...
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  CALL PAGHDR.                          !*... AND START NEW PAGE IF NEEDED

LINK NOSAVE TO 'DEPTHDR'.               !*PUT OUT DEPARTMENT HEADER

LINK NOSAVE TO 'COLMHDR'.               !*PUT OUT COLUMN HEADER

MOVE '0' TO DTL-CTRL-CHAR.              !*DOUBLE SPACE NEXT DETAIL

OBTAIN FIRST EMPLOYEE WITHIN DEPT-EMPLOYEE.

!

WHILE NOT DB-END-OF-SET

  REPEAT.

    MOVE EMP-ID-0415 TO DTL-EMP-ID.     !*EDIT ONE EMPLOYEE ... DETAIL LINE

    MOVE EMP-LAST-NAME-0415 TO DTL-LAST-NAME.

    MOVE EMP-FIRST-NAME-0415 TO DTL-FIRST-NAME.

    MOVE 'UNK' TO DTL-STAT-CODE.

    IF ACTIVE-0415

      MOVE 'ACT' TO DTL-STAT-CODE.

    IF ST-DISABIL-0415

      MOVE 'STD' TO DTL-STAT-CODE.

    IF LT-DISABIL-0415

      MOVE 'LTD' TO DTL-STAT-CODE.

    IF LEAVE-OF-ABSENCE-0415

      MOVE 'LOA' TO DTL-STAT-CODE.

    IF TERMINATED-0415

      MOVE 'TRM' TO DTL-STAT-CODE.

    MOVE SS-NUMBER-0415 TO DTL-SS-NBR.

    MOVE START-DATE-0415 TO WK-DATE-HOLD.

    CALL CVRTDATE.

    MOVE WK-DATE-WORK TO DTL-START-DATE.

    MOVE TERMINATION-DATE-0415 TO WK-DATE-HOLD.

    CALL CVRTDATE.

    MOVE WK-DATE-WORK TO DTL-TERM-DATE.

    IF WK-LINE-NBR GE 58                !*PAGE BREAK?

      DO.

        CALL PAGHDR.                    !*PUT OUT PAGE HEADERS

        LINK NOSAVE TO 'COLMHDR'.       !*AND COLUMN HEADER

        MOVE '0' TO DTL-CTRL-CHAR.      !*DOUBLE SPACE NEXT DETAIL

      END.

    LINK NOSAVE TO 'DLINEOUT'.          !*PUT OUT A DETAIL LINE

    ADD 1 TO WK-DEPT-EE-COUNT.          !*PLUS 1 TO EMPLOYEE COUNT

    MOVE SPACE TO DTL-CTRL-CHAR.        !*SINGLE SPACE NEXT DETAIL

    OBTAIN NEXT EMPLOYEE WITHIN DEPT-EMPLOYEE.

  END.

!

!

!*************************************************

!*-SET UP DEPARTMENT TOTAL EMPLOYEE COUNT LINE TO*

!* LOOK AS FOLLOWS:                              *

!    DEPARTMENT XXXX TOTAL EMPLOYEES: ZZZ9       *

!*************************************************

MOVE CONCATENATE('DEPARTMENT ',WK-DEPT-PRINT,' TOTAL EMPLOYEES:')

  TO WK-HDG.

MOVE SPACES TO CENTER.

MOVE INSERT(CENTER,SUBSTRING(WK-HDG,1,32),68) TO CENTER.

CALL TOTEDIT.

ADD WK-DEPT-EE-COUNT TO WK-TOT-EE-COUNT.!*ROLL DEPT INTO GRAND TOTAL
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MOVE 0 TO WK-DEPT-EE-COUNT.             !*INIT DEPT TOTAL

ADD 2 TO WK-LINE-NBR.                   !*INCREASE LINE COUNT

WRITE TRANSACTION CONTINUE.             !*OUTPUT DEPT TOTAL LINE

!

!

!*************************************************

!*SUBROUTINE TO EDIT AN EMPLOYEE COUNT TOTAL LINE*

!*************************************************

DEFINE TOTEDIT.

  MOVE LEFT-JUSTIFY(WK-DEPT-EE-COUNT) TO RIGHT.

  MOVE SPACES TO LEFT.

  MOVE '0' TO CTRL-CHAR.                !*DOUBLE SPACE IT

  GOBACK.

!

!

!*************************************************

!*SUBROUTINE TO PUT OUT PAGE HEADER LINES        *

!*************************************************

DEFINE PAGHDR.

  MOVE 0 TO WK-LINE-NBR.                !*RESET LINE COUNTER

  ADD 1 TO WK-PAGE-NBR.                 !*INCREASE PAGE NUMBER

  MOVE WK-PAGE-NBR TO WK-PAGE-PRINT.    !*SET IT UP TO PRINT

  MOVE '1' TO CTRL-CHAR.                !*NEW PAGE

  MOVE ' FCI0001' TO LEFT.              !*REPORT ID

  MOVE 'FICTIONAL COMPANY, INC. '       !*COMPANY NAME

    TO WK-HDG.

  CALL CENTJUST.                        !*GO CENTER IT

  MOVE '   DATE    PAGE' TO RIGHT.      !*DATE/PAGE HEADERS

  LINK NOSAVE TO 'HDRLINE'.             !*OUTPUT 1ST HEADER LINE

  MOVE SPACES TO CTRL-CHAR.             !*SINGLE SPACE

  MOVE SPACES TO LEFT.

  MOVE 'EMPLOYEE LISTING BY DEPARTMENT' !*REPORT TITLE

    TO WK-HDG.

  CALL CENTJUST.                        !*GO CENTER IT

  MOVE CONCATENATE(' ',WK-CURR-DATE,'  ',WK-PAGE-PRINT) TO RIGHT.

  LINK NOSAVE TO 'HDRLINE'.

  GOBACK.

!

!

!*************************************************

!*SUBROUTINE TO CENTER JUSTIFY HEADER TITLES     *

!*************************************************

DEFINE CENTJUST.

  MOVE STRING-LENGTH(EXTRACE(WK-HDG)) TO WK-LENGTH.

  COMPUTE WK-START-POS TRUNCATED = ((100 - WK-LENGTH) / 2 + 1.

  MOVE SPACES TO CENTER.

  MOVE INSERT(CENTER,EXTRACT(WK-HDG),WK-START-POS) TO CENTER.

  GOBACK.

!

!
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!*************************************************

!*SUBROUTINE TO CONVERT A DATE FROM YYMMDD TO    *

!*MM/DD/YY                                       *

!*************************************************

DEFINE CVRTDATE.

  MOVE SUBSTRING(WK-DATE-X,3,2) TO WK-MO.

  MOVE SUBSTRING(WK-DATE-X,5,2) TO WK-DAY.

  MOVE SUBSTRING(WK-DATE-X,1,2) TO WK-YR.

  GOBACK.

Dialog REPTEDIT: Mapout Operation

Internal field                  External field

CTRL-CHAR......................>CTRL-CHAR

LEFT...........................>LEFT

CENTER.........................>CENTER

RIGHT..........................>RIGHT

Dialog DEPTHDR

Dialog DEPTHDR executes when it receives control from REPTEDIT. DEPTHDR writes department header lines to the
report file.

The dialog definition for DEPTHDR is illustrated below:

The premap process and mapout operation are shown below.

Dialog DEPTHDR: Premap Process

!**********************************************************************

!*DEPT-HDR-EDIT                                                       *

!**********************************************************************

MOVE '0' TO CTRL-CHAR.

MOVE ' DEPARTMENT ID:' TO LEFT.

MOVE CONCATENATE(DEPT-ID-0410,'     ',DEPT-NAME-0410) TO CENTER.

MOVE SPACES TO RIGHT.
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ADD 2 TO WK-LINE-NBR.

WRITE TRANSACTION RETURN.

Dialog DEPTHDR: Mapout Operation

Internal field                  External field

CTRL-CHAR......................>CTRL-CHAR

LEFT...........................>LEFT

CENTER.........................>CENTER

RIGHT..........................>RIGHT

Dialog COLMHDR

Dialog COLMHDR executes when it receives control from REPTEDIT. COLMHDR writes detail column header lines to the
report file.

The dialog definition for COLMHDR is illustrated below:

NOTE
EMPL-DETAIL should be associated with the dialog as a new copy record.

The premap process and mapout operation are shown below.

Dialog COLMHDR: Premap Process

!**********************************************************************

!*COLM-HDR-EDIT                                                       *

!**********************************************************************

MOVE '0' TO DTL-CTRL-CHAR.

MOVE 'EMP ID' TO DTL-EMPL.

MOVE SPACES TO DTL-NAME.

MOVE INSERT(DTL-NAME,'--NAME--',2) TO DTL-NAME.

MOVE 'STATUS' TO DTL-STATUS.

MOVE ' SOC SEC ' TO DTL-SS-TITLE.

MOVE 'START DATE' TO DTL-START.

MOVE 'TERM DATE' TO DTL-TERM.

ADD 2 TO WK-LINE-NBR.

WRITE TRANSACTION RETURN.
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Dialog COLMHDR: Mapout Operation

Internal field                  External field

DTL-CTRL-CHAR..................>DTL-CTRL-CHAR

DTL-EMPL.......................>DTL-EMPL

DTL-NAME.......................>DTL-NAME

DTL-STATUS.....................>DTL-STATUS

DTL-SS-NBR.....................>DTL-SS-NBR

DTL-SS-TITLE...................>DTL-SS-TITLE

DTL-START......................>DTL-START

DTL-TERM.......................>DTL-TERM

Dialog DLINEOUT

Dialog DLINEOUT executes when it receives control from REPTEDIT. DLINEOUT writes detail lines to the report file.

The dialog definition for DLINEOUT is illustrated below:

The premap process and mapout operation are shown below.

Dialog DLINEOUT: Premap Process

!**********************************************************************

!*DETAIL-WRITE                                                        *

!**********************************************************************

IF DTL-CTRL-CHAR = '0'

  ADD 2 TO WK-LINE-NBR.

ELSE

  ADD 1 TO WK-LINE-NBR.

WRITE TRANSACTION RETURN.

Dialog DLINEOUT: Mapout Operation

Internal field                  External field

DTL-CTRL-CHAR..................>DTL-CTRL-CHAR

DTL-EMPL.......................>DTL-EMPL
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DTL-NAME.......................>DTL-NAME

DTL-STATUS.....................>DTL-STATUS

DTL-SS-NBR.....................>DTL-SS-NBR

DTL-SS-TITLE...................>DTL-SS-TITLE

DTL-START......................>DTL-START

DTL-TERM.......................>DTL-TERM

Dialog HDRLINE

Dialog HDRLINE executes when it receives control from REPTEDIT. HDRLINE writes page headers to the report file.

The dialog definition for HDRLINE is illustrated below:

The premap process and mapout operation are shown below.

Dialog HDRLINE: Premap Process

!**********************************************************************

!*HEADER-WRITE                                                        *

!**********************************************************************

ADD 1 TO WK-LINE-NBR.

WRITE TRANSACTION RETURN.

Dialog HDRLINE: Mapout Operation

Internal field                  External field

CTRL-CHAR......................>CTRL-CHAR

LEFT...........................>LEFT

CENTER.........................>CENTER

RIGHT..........................>RIGHT

Executing the Application

You execute the application by executing the batch program ADSBATCH, as described in Runtime Considerations.

You should be able to use the same JCL and control statements for the report and log files that you used in the previous
applications. The only exception is the ENTRY POINT control statement, which is shown below for the report application:
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ENTRY POINT DIALOG REPTEDIT.

Report File Listing

A partial listing of the report file after the application is executed is shown below:

  FC10001                             FICTIONAL COMPANY, INC.                     DATE      PAGE

                                  EMPLOYEE LISTING BY DEPARTMENT               11/05/99     1

  DEPARTMENT ID: 5200    THERMOREGULATION

                   EMP ID  ──NAME--                STATUS   SOC SEC   START DATE   TERM DATE

                   0479    CLOTH        TERRY      ACT     028701666  11/02/79     00/00/00

                   0329    FINN         PHINEAS    ACT     011787878  06/16/79     00/00/00

                   0469    KASPAR       JOE        LOA     036768888  06/05/82     00/00/00

                   4014    SHEPARD      LISA       UNK     000000000  00/00/00     00/00/00

                   0355    TIME         MARK       ACT     034560128  05/05/84     00/00/00

                   0439    WILCO        ROGER      ACT     111000023  11/11/79     00/00/00

                                                           DEPARTMENT 5200 TOTAL EMPLOYEES:  6

  DEPARTMENT ID: 3100    INTERNAL SOFTWARE

                   EMP ID  ──NAME──          STATUS   SOC SEC   START DATE   TERM DATE

                   0024    DOUGH        JANE       ACT     022337878  08/08/76     00/00/00

                   0029    GALLWAY      JAMES      ACT     014567777  10/10/81     00/00/00

                   0003    GARFIELD     JENNIFER   ACT     021994516  01/21/77     00/00/00

                   0028    GRANGER      PERCY      ACT     011234545  05/27/83     00/00/00

                   0027    HEAROWITZ    VLADIMIR   ACT     031896154  09/09/89     00/00/00

                   0020    JACOBI       JAMES      ACT     018813465  11/11/89     00/00/00

                   0019    JENSEN       JULIE      ACT     033456718  09/29/82     00/00/00

                   0035    LITERATA     LARRY      ACT     023567831  09/09/80     00/00/00

                   0023    O'HEARN      KATHERINE  ACT     019556712  05/04/78     00/00/00

                   0021    TYRO         RALPH      ACT     019893456  12/12/21     00/00/00

                                                             DEPARTMENT 3100 TOTAL EMPLOYEES:  10

                                                             TOTAL EMPLOYEES ALL DEPARTMENTS:  61

Using ADS Trace
The online trace of a dialog, or of specific processes within a dialog, provides a convenient, efficient method of searching
for errors. The flexible organization of ADS Trace allows comprehensive tracing or selective tracing of:

• Control commands
• Specified element values
• Database verbs
• DEFINE SUBROUTINE statements
• A specified segment of a process.

ADS Trace adds the necessary statements to the dialog code automatically. After the traced dialog is executed, a replay
can be viewed at a terminal, printed, or moved to a special queue.
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During execution of an ADS dialog, ADS Trace produces an online trace that can be replayed as often as necessary.
By using this trace utility, programmers and application developers can pinpoint the causes of dialog errors right at their
terminals.

Online Trace

Building the Trace

Before a specific dialog is executed, you can select trace options from a special screen. Using those options, ADS Trace
automatically enters the trace code in the dialog.

Replaying the Trace

After the dialog is recompiled and executed with the selected trace options, a trace replay can be viewed, printed, or
saved in a queue. If the dialog execution terminates abnormally, the replay shows the sequence of execution right up to
the termination; ADS Trace preserves the sequence in the replay, without any rollback.

ADS Trace traces not only the specified dialog, but also all subroutines through which dialog control passes. While the
dialog is executing, the Trace option captures and highlights information on DML command processing and the DML error
status. It can also trace the execution-time contents of any exhibited dialog work record, database field, or map variable.

Environment

ADS Trace operates under IDMS and ADS. It provides full-screen display on all IBM 3270-type terminals.

Flexibility

ADS Trace is a flexible tool. It allows tracing of a particular dialog without affecting the execution of that dialog at another
terminal. You can easily make a variety of choices.

Initially, you select trace options for trace generation. After the traced dialog is executed, you select replay options. Then,
you can use several commands and PF keys to select options for viewing the replay.

Easy Selection of Options

You make selections from menus and formatted selection screens. PF keys facilitate moving to other functional screens,
or paging up and down through a series of screens.

Trace Options

When specifying trace options, you can:
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• Direct ADS Trace to enter the trace code automatically, by entering a single letter next to the process name on the
Build Trace Code screen.

• Exclude control commands from the trace.
• Trace only DEFINE SUBROUTINE commands. (After reviewing the trace replay that shows the DEFINE

SUBROUTINE commands, you can decide whether or not to trace the whole dialog or part of the dialog, and which
options to use.)

• Direct ADS Trace to display the execution-time contents of any exhibited dialog work records, database fields, or map
variables.

• Direct the Trace option to display user-supplied literal statements so that specific events in the trace replay will be
highlighted.

• Direct the Trace option to trace a segment of the dialog (internal trace), marked by TRACE ON and TRACE OFF
statements.

• Select individual process modules for tracing (and exclude other process modules). This feature is especially useful in
a complex transaction with many transfers of control.

• Trace only database verbs. After each database verb, the trace replay shows the error status of the verb.
• Limit the number of lines to be stored in the scratch area.
• Specify a Generate Wait Interval to control the number of times the interrupt routine is called during module trace

generation.
• Review the status of existing traced processes and dialogs.
• Remove trace statements from a process or dialog.

Replay Options

Once the dialog is traced, you can:

• Display the trace replay on the screen.
• Print the trace replay.
• Move the trace replay into a queue for later observation. On the Move Replay screen, you can enter a 20 character

description indicating the purpose of the trace, or other information, to help identify which trace it is.
• Delete the trace replay.
• Recall a replay from the queue, for viewing or printing.

View Replay Options

The system displays the trace replay on the screen in pages that each contain 15 lines of trace data. You can:

• Scroll up and down among the pages.
• Search for a particular string of characters.
• Skip up or down any specified number of lines.
• Switch directly to the Move, Print, or Delete screen.

Typical Session

In a typical session, a programmer might be trying to debug a dialog that terminates abnormally when executed. The
sequence of events shown in Figure 1.1 illustrates a session where the programmer uses ADS Trace to help find the
errors in a dialog that terminated abnormally.

The programmer wants to see the values of designated elements exhibited when the trace is replayed, and also
wants special literal statements displayed in the replay for quick reference. The programmer can add exhibit and literal
statements to the code before accessing ADS Trace by using IDMS DME
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When ADS Trace is accessed in the typical session described here, the first choice is Build Trace Code. On the Build
Trace Code screen, the programmer names the dialog and selects the trace options.

When the options have been entered, the system begins automatically placing trace code in the dialog. A confirmation
message in the message area signals that the trace code has been built. After the trace code is in the dialog, the
programmer adds a special work record to the dialog, and then recompiles and executes it.

When the execution has terminated (in this example, abnormally), a replay of the trace is ready and is listed on the Select
Replay screen of ADS Trace. The programmer scrolls through the replay to find the cause of termination.

When a TRACE OFF option is entered on the Build Trace Code screen, ADS Trace automatically removes the trace
statements. To correct errors in the dialog, the programmer uses IDMS DME

The programmer must then remove the special work record from the dialog. When this step is complete, the corrected
dialog is recompiled and ready for normal execution. The following figure shows a typical ADS Trace session.
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ADS Trace Access

To access the ADS Trace option, enter task code ADST at the System Prompt on the system's main screen.

Entry Screen

Upon system access, ADS Trace displays the ADS Trace Entry screen. To proceed to the Main Menu, press the ENTER
key.

      CCCCCCCCC

    CCCCCCCCCC

  CCC

 CCC      AAAA                                   CA IDMS/ADS TRACE

 CCC     AAAAA

 CCC    AAAAAA

 CCC   AAA AAA

  CCC AAA  AAA

   CCAAACCCCCC

    AAACCCCCCCC

   AAA     AAA

  AAA      AAA

 AAA       AAA

                          PRESS ENTER TO RECEIVE MAIN MENU

 

     Rnn.nn  COPYRIGHT yyyy            CA, INC.                ALL RIGHTS     RESERVED

 

Common Fields on Functional Screens

Several fields are common to all functional screens in ADS Trace. Here are descriptions of the fields designated by
numbers in the following screen.

Screen title

Current time -- In the format hh:mm:ss, where the time is on a 24-hour clock.

Current date -- In the format mm/dd/yy.

Message

area -- ADS Trace messages appear in the third line of the screen. Complete explanations of all messages are in
Section6, Messages.

  ADST               Rnn.nn ────  PRINT REPLAY  ────────────── hh:mm:ss mm/dd/yy

  DICTIONARY: ACCT

  REPLAY NUMBER:   3     DIALOG: ACDPAY01     VERSION NBR: 0001

        OPTIONS: P=PRINT REPLAY

                 D=PRINT REPLAY AND DELETE

                 PRINT OPTION:

                 PRINTER CLASS (1 THRU 64):  1

                 PRINTER DESTINATION:

                 LINES PER PAGE (50 THRU 99): 55
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Main Menu

The Main Menu fields are described as follows:

OPTION -- The field in which to enter the number or letter of a menu selection.

DICTIONARY -- The name of the dictionary to which you are signed on. The first time the Main Menu is displayed, this
field is blank. You can enter a dictionary name or use the default, which is the Primary dictionary. If you return to the Main
Menu during a session, you can access another dictionary by typing over the dictionary name in this field.

NODE -- The DDS node in which the dictionary resides. If you enter the name of a secondary dictionary, be sure that the
node and dictionary correspond.

Menu Selections -- Numbers and descriptions of the available options. In the OPTION field, you can enter any of the
numbers 1 to 4, corresponding to the listed selections. To leave ADS Trace from the Main Menu, enter an X in the
OPTION field or press CLEAR.

  ADST   Rnn.nn ─── ADS/TRACE MAIN MENU ──────────────────── hh:mm:ss mm/dd/yy

  OPTION ===>

  DICTIONARY ===> ACCT                               NODE ===>

                            1 - BUILD TRACE CODE

                            2 - SELECT REPLAY

                            3 - CREATE REPLAY FROM QUEUE

                            4 - REVIEW TRACE STATUS

                            X - EXIT ADS/TRACE

 

Conceptual View of ADS Trace

 

This section presents an overview of the ADS Trace organization and the PF keys. It then describes a typical session,
including compiling the traced dialog, executing the dialog, replaying the trace, and removing the trace code.

ADS Trace performs two important functions—building the trace statements into the source code of the processes in a
dialog, and replaying the trace after the dialog is executed. The following diagram outlines these functions.
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Building a Trace

You can start automatic entry of trace statements into the source code by selecting an option from those listed on the
Build Trace Code screen. (Before the trace code is built, you can add LITERAL or EXHIBIT statements to the source
code. You can also add internal trace statements if you want to trace only a segment of a process.)

The Review Trace Status screen presents a record of which processes have traces turned on or off and what types
of traces were applied to each process. From the Review Trace Status screen, you can position the cursor to select a
process to go back to the Build Trace Code screen.

 

Recompiling and Executing a Dialog

After the trace statements are in place in the process source code, leave ADS Trace and enter the ADS Dialog Compiler
(ADSC) to add a work record, recompile the dialog, and execute the dialog. When the dialog has executed successfully or
terminated abnormally, a replay of the trace (up to the point of termination) is available back in ADS Trace.

 

Replaying the Trace

The Select Replay option from the Main Menu allows you to select viewing the replay at the terminal, moving it to a
special queue, printing it, or deleting it.

Once a replay has been moved to the queue, the Create Replay from Queue screen allows a replay to be brought back to
the active replay area. The Create Replay from Queue screen displays a list of the replays currently in the queue. You can
select one of the replays to move to the Select Replay option screen, or delete one or more replays.

 

Removing the Trace

After reviewing the trace replay, return to the Build Trace Code screen and select TRACE OFF options, which direct
ADS Trace to remove the trace statements from the source code. Finally, return to ADSC to remove the work record and
recompile the dialog.

 

Program Function Keys

Program Function (PF) keys provide easy movement to another level or to scroll within a series of screens with more than
one screen of data. PF3 through PF8 are not listed on the screens. The functions are described in following table and
diagram.

Key Meaning Function
CLEAR EXIT Exit to IDMS.
PF1 or PF13 Review Status Jump to Review Trace Status from Build

Trace Code screen.
PF2 or PF14 Build Code Jump to Build trace code screen from

Review Trace Status screen.
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PF3 or PF15 END Exit to the next higher level.
Select Replay from Delete Replay, Print
Replay, Move Replay, or View Replay.
To Create Replay from Confirm Delete.

PF4 or PF16 RETURN Return to the ADS Trace Main Menu.
PF5 or PF17 TOP In a series of screens, go to the first page of

the current display.
PF6 or PF18 BOTTOM In a series of screens, go to the last page of

the current display.
PF7 or PF19 UP Move the "window" one page toward the

first page of the current display. ADS Trace
replay screens indicate the current page
and the number of pages in the series. Also
used with SKIP and SEARCH commands.

PF8 or PF20 DOWN Move the "window" one page toward the
last page of current display. ADS Trace
replay screens indicate the current page
and the number of pages in the series. Also
used with SKIP and SEARCH commands.

PF9 or PF21 Select Replay Jump to Select Replay from Create Replay.
PF10 or PF22 Move Replay Jump to Move Replay from View Replay or

from Print Replay.
PF11 or PF23 Print Replay Jump to Print Replay from View Replay.
PF12 or PF24 Delete Replay Jump to Delete Replay from View Replay.
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Trace Generation

Contents

This section describes a typical sequence of events for trace generation. The events of the sequence are explained in
more detail on the following pages. This is only one possible sequence. For descriptions of all possibilities, see Trace
Generation.

Adding EXHIBIT and LITERAL Statements

Before entering ADS Trace, add LITERAL and EXHIBIT statements at appropriate places in the source code of a specific
process. The IDD Online Compiler can be used for this task (see the IDMS IDD DDDL Reference Section) Also, if you
have installed the product, IDMS DME is an efficient tool for entering the statements.

Building Trace Code

Next, from the ADS Trace Main Menu, the user selects option 1, Build Trace Code. For this sample sequence, the dialog
that is selected for tracing is in the primary dictionary, which is the default dictionary.

On the Build Trace Code screen, the user enters the dialog name. ADS Trace then redisplays the screen, showing the
first ten processes of the specified dialog. The dialog version number defaults to 0001 because no version number was
entered.

In the Trace On column, the user enters trace options for various processes. ADS Trace automatically inserts the
appropriate trace code in the process and then comes back with a message for each process, indicating the trace option
selected.

Adding Work Record, Regenerating Dialog, Executing Dialog

The user then leaves ADS Trace and enters ADSC, where the work record AT-LINK-RECORD (version 1) is added to the
dialog. The dialog is then recompiled and executed.

Viewing the Replay

After the dialog has either executed successfully or terminated abnormally, the user signs back on to ADS Trace to view
the replay. A typical replay sequence is described later in Typical Sequence.

Building Trace Code

The following screen shows the Build Trace Code screen with a dialog name entered. Here are descriptions of the fields.

DIALOG NAME -- The user enters the name of the dialog to be traced in the space under DIALOG NAME. In the following
figure, the user has entered a dialog module named ACDPAY01. After the dialog name is entered, ADS Trace responds
by listing the processes in the dialog.

VER -- The version number of the dialog. The user can enter a version number or can use the default. The default is
0001. The second screen shows the Build Trace Code screen after the dialog name has been processed.

PROCESSES -- The names of the processes in the dialog.

TRACE ON -- The column in which letters indicating the trace options are entered for each process to be traced. The
trace options are listed at the bottom of the screen. You can choose one or more of the processes.
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 ADST              Rnn.nn ───  BUILD TRACE CODE  ───────────── hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT                                             PAGE:   1  OF:   1

  DIALOG   TRACE                                          I

   NAME    ON OFF          PROCESS NAME             VER   N        MESSAGE

 ────────  ────── ────────────────────────────────  ────  -  ───────────────────

 ACDPAY01

 VER 0001

 ──TRACE ON OPTIONS--

 A=TRACE ALL WITH CTL

 X=TRACE ALL NO CTL                 REPLAY LINES LIMIT:      3000

 D=DEFINE SUBRTN ONLY               LINES AVAILABLE:         3000

 E=EXHIBITS ONLY                    GENERATE WAIT INTERVAL:    75

 V=DB VERBS ONLY

 I=INTERNAL TRACE

                                    PF1=REVIEW TRACE STATUS

 ADST              Rnn.nn ───  BUILD TRACE CODE  ───────────── hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT                                              PAGE:   1 OF:   1

  DIALOG   TRACE                                          I

   NAME    ON OFF          PROCESS NAME             VER   N        MESSAGE

 ────────  ────── ────────────────────────────────  ────  -  ───────────────────

 ACDPAY01  A      ACDPAY01-PM-GET-DATE                       TRACE OFF

 VER 0001  X      ACDPAY01-RP-PF15-EXIT                      TRACE OFF

           D      ACDPAY01-RP-PF3-END                        TRACE OFF

               A  ACDPAY01-RP-PF7-UP                         TRACE ON

           E      ACDPAY01-RP-PF8-DOWN                       TRACE OFF

 ──TRACE ON OPTIONS--

 A=TRACE ALL WITH CTL

 X=TRACE ALL NO CTL                 REPLAY LINES LIMIT:      3000

 D=DEFINE SUBRTN ONLY               LINES AVAILABLE:         2895

 E=EXHIBITS ONLY                    GENERATE WAIT INTERVAL:    75

 V=DB VERBS ONLY

 I=INTERNAL TRACE

                                    PF1=REVIEW TRACE STATUS

Confirmation

The following screen shows the Build Trace Code screen after ADS Trace has inserted trace code in the processes.

Confirmation Message -- The message PROCEED WITH ADSC FOR TRACED DIALOGS - INCLUDE AT-LINK-
RECORD appears in the common message area as a reminder to the user to include AT-LINK-RECORD (version 1) on
the ADSC work record screen.

MESSAGES -- The generator confirms the options that are selected by displaying a message next to each traced
process.

 ADST              Rnn.nn ───  BUILD TRACE CODE  ───────────── hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT                                              PAGE:   1 OF:   1

 ATGT021I PROCEED WITH ADSG FOR TRACED DIALOGS - INCLUDE AT-LINK-RECORD
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  DIALOG   TRACE                                          I

   NAME    ON OFF          PROCESS NAME             VER   N        MESSAGE

 ────────  ────── ────────────────────────────────  ────  -  ───────────────────

 ACDPAY01         ACDPAY01-PM-GET-DATE                       TRACE ON

 VER 0001         ACDPAY01-RP-PF15-EXIT                      TRACE ON

                  ACDPAY01-RP-PF3-END                        SUBRTN TRACE ON

                  ACDPAY01-RP-PF7-UP                         TRACE OFF

                  ACDPAY01-RP-PF8-DOWN                       TRACE ON

 ──TRACE ON OPTIONS--

 A=TRACE ALL WITH CTL

 X=TRACE ALL NO CTL                 REPLAY LINES LIMIT:      3000

 D=DEFINE SUBRTN ONLY               LINES AVAILABLE:         3000

 E=EXHIBITS ONLY                    GENERATE WAIT INTERVAL:    75

 V=DB VERBS ONLY

 I=INTERNAL TRACE

                                    PF1=REVIEW TRACE STATUS

Adding Work Record, Recompiling Dialog

The user presses the CLEAR key to exit the ADS Trace system, and the System Prompt screen appears. The user
proceeds to ADSC, adds the AT-LINK-RECORD (version 1), and recompiles the dialog ACDPAY01.

Executing the Dialog

After the dialog is recompiled, it is executed.

Reviewing Trace Status

The Review Trace Status screen lists dialogs that have been recompiled. The following screen shows an example of
processes listed on this screen. By placing the cursor on one of the process names in the list and pressing PF2, the user
can transfer the process name and version to the Build Trace Code screen. ADS Trace automatically enters the name and
version of the dialog.

 ADST              Rnn.nn ───  REVIEW TRACE STATUS  ────────── hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT                                              PAGE:   1 OF:   1

 USER ID: TPC12251

                                                                     DATE  TIME

          PROCESS NAME            VER     TRACE OPTION     USER ID  MMDDYY HHMM

 ──────────────────────────────── ──── ─────────────────── ──────── ────── ────

 ACDPAY01-PM-GET-DATE             0001 TRACE ON            TPC12251 mmddyy hhmm

 ACDPAY01-RP-PF15-EXIT            0001 TRACE ON            TPC12251 mmddyy hhmm

 ACDPAY01-RP-PF3-END              0001 SUBRTN TRACE ON     TPC12251 mmddyy hhmm

 ACDPAY01-RP-PF8-DOWN             0001 TRACE ON            TPC12251 mmddyy hhmm

               PF2=BUILD TRACE CODE
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Trace Replay

Contents

Typical Sequence

The following pages more fully describe a typical sequence of events in a trace replay. This sequence is a sample
sequence. Trace Replay gives complete details of every replay option.

Selecting a Replay

From the Main Menu, the user enters option 2 to select the Select Replay screen. On the Select Replay screen, ADS
Trace displays a list of current replays. By entering a V (View Replay) in the OPT (option) column, the user selects a
display of the replay on the terminal.

The user reviews the replay of the trace, scrolling up and down by pages, by number of lines, or to the top or bottom of the
replay. ADS Trace has added information lines. The replay also shows the values of exhibits and any literals entered by
the user.

Printing the Replay, Moving the Replay to a Queue

At the end of the day, the user presses PF11 to access the Print Replay screen and print the replay. Then he/she presses
PF10 to access the Move Replay screen and move the replay to a queue. The user then exits ADS Trace by pressing the
CLEAR key.

Creating a Replay from a Queue

The next day, the user creates the replay from the queue, studies it a while, and, since a printed copy exists, deletes it.
ADS Trace confirms the delete request before carrying it out. While studying the printed copy of the replay, the user finally
finds an error in the process.

Removing a Trace

To remove the trace code from the dialog, the user enters an A in the TRACE OFF column on the Build Trace Code
screen. ADS Trace removes all trace code created by ADS Trace, as well as the exhibit and literal statements that are
entered by the user, and then displays a TRACE OFF message next to the process name.

Correcting an Error

The user exits ADS Trace and corrects the error in the source code.

Removing the Work Record, Recompiling the Dialog

Before executing the dialog in the application, the user goes into ADSC, removes the work record, and recompiles the
dialog.

Selecting Replay Options

The Select Replay screen is chosen from the Main Menu. It functions as a secondary menu of replay options. On the
display is a list of dialogs for which replays exist. This screen offers four choices:
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• View Replay
• Move Replay
• Print Replay
• Delete Replay.

On the sample screen, the user placed a V in the OPT (option) column to view the replay at the terminal.

 ADST              Rnn.nn ───  SELECT REPLAY  ──────────────── hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT                                              PAGE:   1 OF:   1

 OPTIONS: V=VIEW REPLAY

          M=MOVE REPLAY

          P=PRINT REPLAY

          D=DELETE REPLAY

 OPT     REPLAY NBR    DIALOG    VERSION NBR   NBR OF LINES     DATE    TIME

 ───     ──────────   ────────   ───────────   ────────────   ────────  ─────

  V           1       ACDPAY01       0001           0250      mm/dd/yy  hh:mm

              2       ACDPAY01       0001           0043      mm/dd/yy  hh:mm

              3       ACDPAY01       0001           0125      mm/dd/yy  hh:mm

Common Fields on Replay Screens

Several fields are common to the replay screens.

DICTIONARY -- Name of the dictionary. This field is only for information. To change the dictionary, return to the Main
Menu.

REPLAY NUMBER -- The number that is assigned to this replay of the dialog. Every time the dialog is executed with the
trace on, a new number is assigned for the replay of each process. If three processes are traced within the dialog, each
process is assigned a different number.

Replays moved back from the queue receive new numbers. The total number of replay numbers that can be assigned
for one dialog is 100. To generate more replays after this limit is reached, leave IDMS or sign off on the System Prompt
screen. This action clears the scratch area.

DIALOG -- Name of the dialog.

VERSION NBR -- The version number of the dialog.

 ADST              Rnn.nn  ───  MOVE  REPLAY  ──────────────── hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT

 REPLAY NUMBER:   3     DIALOG: ACDPAY01     VERSION NBR: 0001

            REPLAY DESCRIPTION:

            QUEUE FILE RETENTION PERIOD IN DAYS (1 THRU 9): 1

Viewing the Replay

The following screen shows a page of a sample trace replay. You can move between screens by using PF7 and PF8 for
UP and DOWN, or PF5 and PF6 for the first and last pages of the display.

Here are descriptions of the fields.

LINE nnnn OF nnnn -- The line number of the line at the top of the display and the total number of lines in the display.
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SKIP -- The number of lines to skip up or down. Enter a number in this field and press PF7 or PF8 to move up or down a
specified number of lines.

SEARCH -- An alphanumeric character string to be found. Type in up to 20 characters (including blanks) and press PF7 or
PF8 to initiate the search. PF7 initiates an upward search, toward line 1. PF8 initiates a downward search, toward the last
line.

Line Number

Trace Descriptor -- A word that identifies the type of trace content that follows.

Trace Content -- Contents of the trace at the current point in execution of the dialog.

PF Keys -- Special PF keys that are assigned to this screen.

Examples of data lines

In the typical sequence of events, after viewing the replay, the user presses PF11 to print the replay.

 ADST              Rnn.nn ───  VIEW REPLAY  ────────────────── hh:mm:ss mm/dd/yy

 DICTIONARY: DEMO                                            LINE:   16 OF:   19

 ATRP007I END OF ADS/O TRACE DATA

 REPLAY NUMBER:   2     DIALOG: ICDVPL01     VERSION NBR: 0001

 SKIP:                  SEARCH:

   16 DBACCESS    OBTAIN NEXT PART WITHIN VENDOR-PART.

   17 DBACCESS ERROR-STATUS = 0000

   18 DBACCESS    OBTAIN NEXT PART WITHIN VENDOR-PART.

   19 DBACCESS ERROR-STATUS = 0307

           PF10=MOVE REPLAY    PR11=PRINT REPLAY    PF12=DELETE REPLAY

Printing the Replay

The following screen shows the Print Replay screen. The field descriptions are listed below.

PRINT OPTION -- Enter P to print the replay. You can then switch directly to the Move Replay screen by pressing PF10,
or return to the Select Replay screen (PF3) or to the Main Menu (PF4).

Enter D to both print and delete the replay.

PRINTER CLASS -- Enter an integer from 1 through 64 to designate the printer class.

Default value: 1

PRINTER DESTINATION -- (optional) Enter a destination for the printer. If you enter a printer destination, do not enter a
printer class.

LINES PER PAGE (50 THRU 99) -- Enter the number of lines per page for printing replays.

Default value: 55

In the typical sequence, after printing the replay, the user presses PF10 to access the Move Replay screen.

 ADST              Rnn.nn ───  PRINT REPLAY  ───────────────── hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT

 REPLAY NUMBER:   3     DIALOG: ACDPAY01     VERSION NBR: 0001

       OPTIONS: P=PRINT REPLAY

                D=PRINT REPLAY AND DELETE

                PRINT OPTION:
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                PRINTER CLASS (1 THRU 64):  1

                PRINTER DESTINATION:

                LINES PER PAGE (50 THRU 99): 55

Moving the Replay to a Queue

The field descriptions that are listed below correspond to the fields on the Move Replay screen shown below.

REPLAY DESCRIPTION -- A brief description (up to 20 characters) that helps you identify the trace replay. The
description is displayed on the Create Replay from Queue screen where this replay is listed.

QUEUE FILE RETENTION PERIOD -- The time period, in days, indicating how long this particular replay is to be retained
in the queue file.

Default: 1 day

When these fields have been entered, the Move Replay screen reappears with a message that the replay has been
moved to the queue.

When the replay is moved to the queue, it is deleted from the scratch area. The user cannot choose this replay from the
Select Replay screen without creating it from the queue.

In the typical sequence, the user presses CLEAR to exit to the System Prompt screen. After lunch, the user comes back
to ADS Trace and selects option 3, Create Replay from Queue.

 ADST              Rnn.nn ───  MOVE REPLAY  ────────────────── hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT

 REPLAY NUMBER:   3     DIALOG: ACDPAY01     VERSION NBR: 0001

            REPLAY DESCRIPTION:

            QUEUE FILE RETENTION PERIOD IN DAYS (1 THRU 9): 1

Creating a Replay from the Queue

The following screen shows the ADS Trace Create Replay from Queue screen, with the names of all dialogs that have
been copied to the replay queue file. If there are more replays that are listed than will fit on one screen, use the PF keys
for scrolling up and down.

In the typical sequence of replay events, the user enters a C in the OPT (option) column. The C instructs ADS Trace to
send the replay back to the replay selection list on the View Replay screen. When a replay has been created from the
queue, it is deleted from the queue.

 ADST              Rnn.nn ──  CREATE REPLAY FROM QUEUE  ────── hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT                                             PAGE:   1 OF:   1

 OPTIONS: C=CREATE REPLAY        DISPLAY QUEUE FOR USER ID: TPC12251

          D=DELETE FROM QUEUE

 OPT  NBR   DIALOG   #LINES  USER ID     DATE   TIME   RET      DESCRIPTION

 ───  ───  ────────  ──────  ────────  ──────── ─────  ───  ────────────────────

        1  ACDPAY01    105   TPC12251  mm/dd/yy hh:mm   1   TRACE DSUBS FOR PR1

  C     2  ACDPAY01     50   TPC12251  mm/dd/yy hh:mm   1   EXHIBITS FOR PR1

        3  ACDPAY01    280   TPC12251  mm/dd/yy hh:mm   1   CORRECTED

          PF9=SELECT REPLAY
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Deleting a Replay

After viewing the replay for a while, the user deletes it, because a printed copy exists. When PF12 is pressed, the Delete
Replay screen is displayed so the deletion can be confirmed.

 ADST              Rnn.nn ───  DELETE REPLAY  ──────────────── hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT

 REPLAY NUMBER:   3     DIALOG: ACDPAY02     VERSION NBR: 0001

                   PRESS  ENTER  TO DELETE REPLAY

                   OR

                   PRESS   PF3   TO CANCEL DELETE

Preparing Dialog for Normal Use

Before using the traced process in the dialog, you must remove the trace statements, correct the errors in the dialog,
remove the work record from the source code, and recompile the dialog.

Removing Trace Code

To remove trace statements, reenter ADS Trace and access the Build Trace Code screen. Enter either an A or an X in
the TRACE OFF column. If you enter an A, the system removes all of the trace code, including user-entered EXHIBIT
and LITERAL statements, and displays a TRACE OFF message next to the process name. The following screen is an
example of the Build Trace Code screen with TRACE OFF options entered.

If you enter an X in the TRACE OFF column, ADS Trace removes all of the generated trace code, but leaves the exhibits
and literals. The only valid characters in the TRACE OFF column are A and X.

 ADST              Rnn.nn ───  BUILD TRACE CODE  ───────────── hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT                                              PAGE:   1 OF:   1

  DIALOG   TRACE                                          I

   NAME    ON OFF          PROCESS NAME             VER   N        MESSAGE

 ────────  ────── ────────────────────────────────  ────  -  ───────────────────

 ACDPAY01      A  ACDPAY01-PM-GET-DATE                       TRACE ON

 VER 0001      A  ACDPAY01-RP-PF15-EXIT                      TRACE ON

               A  ACDPAY01-RP-PF3-END                        TRACE ON

               X  ACDPAY01-RP-PF7-UP                         TRACE ON

 ──TRACE ON OPTIONS--

 A=TRACE ALL WITH CTL

 X=TRACE ALL NO CTL                 REPLAY LINES LIMIT:      3000

 D=DEFINE SUBRTN ONLY               LINES AVAILABLE:         2637

 E=EXHIBITS ONLY                    GENERATE WAIT INTERVAL:    75

 V=DB VERBS ONLY

 I=INTERNAL TRACE

                                    PF1=REVIEW TRACE STATUS

Correcting an Error

In this typical sequence, the user finds the error in the process while studying the printed copy of the replay. You can
correct an error by leaving ADS Trace and modifying the source code with IDMS DME or IDMS IDD Online.
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Removing Work Record

Leave ADS Trace, enter ADSC, and remove the work record by spacing over the entry in the WK field on the Work
Record screen.

Recompiling Dialog

Recompile the dialog.

Trace Generation Overview

This section contains an overview of trace generation. It also provides a reference section with descriptions of the
procedures for generating and removing the trace.

Introduction to Trace Generation

 

The following diagram illustrates the procedure for trace generation.
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Add Exhibits and Literals

If element values (exhibits) or literal statements are to be displayed in the trace, add them before accessing ADS Trace.
You can insert them directly into the source code by using the IDMS DME (Dictionary Module Editor). At this time, you can
also add TRACE ON and TRACE OFF statements for an internal trace.

Access ADS Trace

Then, from the System Prompt screen, enter the task code for ADS Trace. At the ADS Trace entry screen, press the
ENTER key, and the ADS Trace Main Menu is displayed. For trace generation, select the Build Trace Code screen from
the menu.

Build Trace Code

The Build Trace Code screen lists several options. After the options have been entered for the processes to be traced,
ADS Trace automatically enters appropriate statements in the source code for the processes, and then displays a
message opposite each process name. The message indicates which trace option was applied to the process.

Add Work Record, Recompile and Execute Dialog

After the trace statements have been added to the process source code, you must specify, on the the ADS Dialog
Compiler (ADSC) Work Record screen, the ADS Trace work record (AT-LINK-RECORD, version 1) for the dialog. The
dialog can then be recompiled and executed.

Whether the dialog executes successfully or not, a replay of the trace is ready in ADS Trace. If the dialog terminated
abnormally, the trace continues right up to the termination, with no rollback. If abnormal termination occurs before any
trace statements in the dialog, no lines appear under the header in the replay.

Trace Replay, describes replay alternatives.

Review Trace Status of Dialogs

To see which dialogs currently contain trace statements, select Review Trace Status, option 4, from the Main Menu.

 ADST              Rnn.nn ───  REVIEW TRACE STATUS  ────────── hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT                                              PAGE:   1 OF:   1

 USER ID: TPC12251

                                                                     DATE  TIME

          PROCESS NAME            VER     TRACE OPTION     USER ID  MMDDYY HHMM

 ──────────────────────────────── ──── ─────────────────── ──────── ────── ────

 ACDPAY01-PM-GET-DATE             0001 TRACE ON            TPC12251 mmddyy hhmm

 ACDPAY01-RP-PF15-EXIT            0001 TRACE ON            TPC12251 mmddyy hhmm

 ACDPAY01-PR-PF3-END              0001 SUBRTN TRACE ON     TPC12251 mmddyy hhmm

 ACDPAY01-PR-PF8-DOWN             0001 TRACE ON            TPC12251 mmddyy hhmm
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               PF2=BUILD TRACE CODE

When the Review Trace Status screen appears, the USER ID field is blank, and all traced processes are listed. To obtain
a list of the processes traced by only one user, key in the user id and press ENTER.

From the Review Trace Status screen, you can select one of the processes and pass it to the Build Trace Code screen by
positioning the cursor anywhere on the process name and pressing PF2. ADS Trace automatically lists the dialog name
and version on the Build Trace Code screen.

Multiple Users

If another user is going to execute a dialog containing a process that already has trace statements in it, the AT-LINK-
RECORD, version 1, must be added on the work record screen in ADSC before the dialog can be recompiled. The second
user can check the Review Trace Status screen to see if there are trace statements in any processes being used.

Changing the Trace Option

When you want to change a trace option, you do not need to remove the trace before entering the new option on the Build
Trace Code screen. For example, if a process was traced using the Define Subroutine option (D), you can then access the
Build Trace Code screen and enter an A for Trace All with Control. ADS Trace removes the old trace and applies the new
one.

Specifying Trace Options

Use the Build Trace Code screen to specify the dialog or process names in which tracing is to be turned on or turned off.
Enter a dialog name and its version number (default: version 0001), or one or more process names (but not both a dialog
name and process names at the same time).

 ADST              Rnn.nn ───  BUILD TRACE CODE  ───────────── hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT                                             PAGE:   1  OF:   1

  DIALOG   TRACE                                          I

   NAME    ON OFF          PROCESS NAME             VER   N        MESSAGE

 ────────  ────── ────────────────────────────────  ────  -  ───────────────────

 ACDPAY01  A

 VER 0001

 ──TRACE ON OPTIONS--

 A=TRACE ALL WITH CTL

 X=TRACE ALL NO CTL                 REPLAY LINES LIMIT:      3000

 D=DEFINE SUBRTN ONLY               LINES AVAILABLE:         3000

 E=EXHIBITS ONLY                    GENERATE WAIT INTERVAL:    75

 V=DB VERBS ONLY

 I=INTERNAL TRACE

                                    PF1=REVIEW TRACE STATUS
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Trace Entire Dialog

If you enter a dialog name plus one of the TRACE ON or TRACE OFF options, the generator automatically applies the
option specified to all the processes associated with the dialog name entered. This is a fast method of generating trace
statements for the entire dialog.

Trace Processes Within a Dialog

If you key in only a dialog name and then press the ENTER key, ADS Trace retrieves all the processes associated with
the dialog, and displays the current trace status of each process. You can then enter the trace options to the left of each
process name.

Each process may have its own unique TRACE ON or TRACE OFF option. For example, the premap process can have
TRACE ALL, option X, turned on, and the response process can have DEFINE SUBRTN ONLY, option D, turned on. Only
code that corresponds to the TRACE ON option specified for a process will be generated.

 ADST              Rnn.nn ───  BUILD TRACE CODE  ───────────── hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT                                              PAGE:   1 OF:   1

  DIALOG   TRACE                                          I

   NAME    ON OFF          PROCESS NAME             VER   N        MESSAGE

 ────────  ────── ────────────────────────────────  ────  -  ───────────────────

 ACDPAY01  A      ACDPAY01-PM-GET-DATE                       TRACE OFF

 VER 0001  X      ACDPAY01-RP-PF15-EXIT                      TRACE OFF

           D      ACDPAY01-RP-PF3-END                        TRACE OFF

               A  ACDPAY01-RP-PF7-UP                         TRACE ON

           E      ACDPAY01-RP-PF8-DOWN                       TRACE OFF

 ──TRACE ON OPTIONS--

 A=TRACE ALL WITH CTL

 X=TRACE ALL NO CTL                 REPLAY LINES LIMIT:      3000

 D=DEFINE SUBRTN ONLY               LINES AVAILABLE:         3000

 E=EXHIBITS ONLY                    GENERATE WAIT INTERVAL:    75

 V=DB VERBS ONLY

 I=INTERNAL TRACE

                                    PF1=REVIEW TRACE STATUS

Trace Included Modules

ADS Trace does not trace included modules unless you key in the name of the process, indicate an option, and place any
character in the IN column. For more information, see INCLUDE (IN).

NOTE
If trace statements are inserted in processes thatare used by other dialogs, those dialogs cannot be recompiled
unless you add the AT-LINK-RECORD, version 1, to the work record screen in ADSC. Consider carefully adding
trace statements to processes that already execute successfully.

Completing Trace Generation

Once trace statements have been entered in the code, the message TRACE ON or the message TRACE ON/EXHIBIT
ON appears, confirming the insertion of trace statements in the code.
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Then proceed to ADSC, add the special work record, and recompile the traced dialog. Once the dialog has been
successfully recompiled, it is ready for execution as usual. As the dialog executes, ADS Trace accumulates trace statistics
that are transparent to the application developer. When the dialog has been executed, the ADS Trace replay facility is
ready to playback the dialog's execution path.

Change the Trace Option

If you want to change the trace option for a process, access the Build Trace Code screen and enter the new option in the
TRACE ON column. ADS Trace removes any unnecessary trace statements before inserting the new statements.

 ADST              Rnn.nn ───  BUILD TRACE CODE  ───────────── hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT                                              PAGE:   1 OF:   1

  DIALOG   TRACE                                          I

   NAME    ON OFF          PROCESS NAME             VER   N        MESSAGE

 ────────  ────── ────────────────────────────────  ────  -  ───────────────────

 ACDPAY01  A      ACDPAY01-PM-GET-DATE                       TRACE OFF

 VER 0001  X      ACDPAY01-RP-PF15-EXIT                      TRACE OFF

           D      ACDPAY01-RP-PF3-END                        TRACE OFF

           A      ACDPAY01-RP-PF7-UP                         TRACE OFF

           E      ACDPAY01-RP-PF8-DOWN                       TRACE OFF

 ──TRACE ON OPTIONS--

 A=TRACE ALL WITH CTL

 X=TRACE ALL NO CTL                 REPLAY LINES LIMIT:      3000

 D=DEFINE SUBRTN ONLY               LINES AVAILABLE:         3000

 E=EXHIBITS ONLY                    GENERATE WAIT INTERVAL:    75

 V=DB VERBS ONLY

 I=INTERNAL TRACE

                                    PF1=REVIEW TRACE STATUS

Trace Selection Tables

The following tables show the selections available on the Build Trace Code screen, with brief descriptions of each
alternative. The rest of this section gives complete information on each of these alternatives. They are presented in
alphabetical order.

Trace On Selections

Description
A TRACE ALL WITH CTL Trace all control commands, DEFINE

SUBROUTINE statements, exhibits, literals,
and database commands.

X TRACE ALL NO CTL Trace all of the above except control
commands.

D DEFINE SUBRTN ONLY Trace only DEFINE SUBROUTINE
commands.
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E EXHIBITS ONLY Trace only the exhibit statements and
display the values of the elements
exhibited.

V DB VERBS ONLY Trace only the database verbs and display
the error status of each verb.

I INTERNAL TRACE Trace the segment of the dialog marked by
user-inserted trace statements. This option
is equivalent to a TRACE ALL, except
the trace applies only to a segment of the
process module.

LINE LIMIT For each dialog, place a limit on the number
of lines to be stored in scratch, so that a
loop does not fill up the space. 3000 to
5000. Default: 3000.

LINES AVAILABLE Lists the number of lines remaining in the
scratch area for this dialog.

GENERATE WAIT INTERVAL Allows control of the number of times the
interrupt routine is called during module
trace generation. 1 to 500. Default: 75.

Trace Off Selections

Selection Description
A TRACE OFF ALL Entered in the TRACE OFF column,

removes all ADS Trace generated
statements and all EXHIBIT and LITERAL
statements. Regenerate the dialog.

X TRACE OFF GENERATED STATEMENTS Entered in the TRACE OFF column,
removes ADS Trace generated statements.
Recompile the dialog.

IN INCLUDE An X in the IN column shows that this
process is an included module. At least one
process in the list must not be an included
module.

Trace Generated Only if Command is First Word

Trace statements are generated for commands only if one of the commands is the first word on a given source statement
line. For example, in the statement

 IF DB-STATUS-OK

     OBTAIN CALC CUSTOMER-RECORD.

trace statements are generated for the OBTAIN command because it is the first word on the line.

But in the statement

 IF DB-STATUS-OK

     THEN OBTAIN CALC CUSTOMER-RECORD.
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no trace statements are generated because the word THEN precedes the OBTAIN command.

DATABASE VERBS ONLY (V)

Use the DATABASE VERBS ONLY option to trace for only database verbs (and other commands listed below). The
ADS Trace replay facility echoes the command and follows the command with the error status. See below for a list of
commands that are traced.

CONNECT

DELETE QUEUE

DELETE SCRATCH

DISCONNECT

ERASE

FIND

GET

GET DETAIL

GET SCRATCH

MODIFY

OBTAIN

PUT DETAIL

PUT QUEUE

PUT SCRATCH

STORE

ROLLBACK

ADS Trace does not trace PUT NEW DETAIL and PUT CURRENT DETAIL commands.

Use this option as a shorthand method of determining which verbs the dialog went through at execution time. If you
require further tracing information, select the TRACE ALL A or X option, and recompile the dialog.

DEFINE SUBROUTINE labels, control commands, exhibits, and literals are not traced when using this option.

DEFINE SUBRTN ONLY (D)

Use the DEFINE SUBRTN ONLY option to trace only DEFINE SUBROUTINE statements. The ADS Trace replay facility
will show the DEFINE SUBROUTINE labels that the dialog went through during program execution.

Since database verbs and control commands are not traced when using this option, you can use it as a quick method of
determining what the dialog did at execution time. Then, if you require further tracing information, select the TRACE ALL A
or X option, and recompile the dialog.

EXHIBITS

An exhibit allows you to observe the specific value of an element as the dialog is executed. In most cases, exhibits are
used with the TRACE ALL (A or X) option. The option EXHIBITS ONLY also traces exhibit statements.

Add EXHIBIT statements to the process code by using IDMS DME Here is the syntax:

 EXHIBIT element-name

 EXHIBIT element-name OF record-name
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If you use an EXHIBIT statement as the first statement of a dialog, the statement must end with a period.

ADS Trace comments out the EXHIBIT statement and adds code acceptable to ADSC. The syntax of the commented
EXHIBIT statement is:

 !<> EXHIBIT element-name.

During subsequent trace generations, you do not need to uncomment this statement; ADS Trace recognizes this syntax
and adds any code necessary to trace the value of the exhibited variable.

If exhibits for numeric data elements that have decimal points are specified, ADS Trace rounds up elements that have
values of .5 to .9, and rounds down elements that have values of .1 to .4. For example, if you are exhibiting a field called
WK-AMOUNT which has a picture of 999.99 and a value of 100.95, the ADS Trace replay shows this value as 101.00.
Numeric elements which have no decimal points show the actual value.

Removing EXHIBIT Statements

When tracing is no longer desired, remove the EXHIBIT statements from the process source code or choose TRACE OFF
option A. Entering an A in the TRACE OFF column directs ADS Trace to remove all trace statements, including EXHIBITS
and LITERALS.

EXHIBITS ONLY (E)

Use the EXHIBITS ONLY option to trace only EXHIBIT statements. Database verbs, control commands, and DEFINE
SUBROUTINE labels are not traced when using this option.

Generate Wait Interval

The GENERATE WAIT INTERVAL field on the Build Trace Code screen allows control of the number of times the interrupt
routine is called during module trace generation. ADS Trace issues a HICCUP WAIT to remind IDMS that ADS Trace is
still executing. This reminder prevents a runaway task abnormal termination from occurring during ADS Trace generation.

The valid range is from 1 to 500.

Default value: 75

This parameter can be useful when tracing modules that have few DEFINE SUBROUTINE, database verb, control
command, or EXHIBIT statements (that is, modules which have many MOVE and/or COMPUTE statements). Since ADS
Trace does not record the MOVE and COMPUTE statements, the operating system needs a reminder that ADS Trace is
still running properly.

If the RUNAWAY INTERVAL defined in your IDMS sysgen is high (for example, 30 seconds), the default value, 75, can be
used.

If the RUNAWAY INTERVAL defined in your IDMS sysgen is low (for instance, 10 seconds) a smaller ADS Trace generate
wait interval should be used.

INCLUDE (IN)

ADS Trace allows tracing to be turned on or off for included modules. Included modules are not traced unless specifically
designated. If you want to trace an entire dialog with tracing of an included module, enter the dialog name and version on
the Build Trace Code screen. When the list of processes is displayed, enter trace options for the processes listed. Then
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key in the included process name and enter the appropriate TRACE ON option and any non-blank character in the IN
column.

If the process is not designated in the IN column, ADS Trace generates extra subroutines for that process. When tracing
is turned on for other non-included processes in the dialog, the following error messages occur during recompiling:

 DC167062 DUPLICATE SUBROUTINE NAME

 DC157008 UNRESOLVED CALL SUBROUTINE AT END OF PROCESS

If one of these messages appears, return to the Build Trace Code screen and enter a non-blank character in the IN
column next to the included process name.

Tracing Only an Included Process

During development of a process that will be included in several dialogs, you may want to trace only that process, within
a dialog. In that case, on the Build Trace Code screen, enter the process name and the trace option and leave the IN
column blank. There must be at least one process in the dialog that is not marked in the IN column.

Included Process in Several Dialogs

If an included module (for example, a global response) is used in several dialogs, the included TRACE ON option affects
all of the dialogs. To execute each dialog using a traced included process, you must add the AT-LINK-RECORD (version
1) in ADSC. The Review Trace Status screen shows which modules have a trace on.

Internal Trace (I)

You can use an internal trace if TRACE ON and TRACE OFF commands are included within the source module itself.

Any DEFINE SUBROUTINE, database verb, control command or EXHIBIT command encountered within the TRACE ON/
TRACE OFF boundaries is traced. The internal trace is the same as a TRACE ALL WITH CONTROL (option A) within the
boundaries.

Any commands outside the boundary are not traced. If EXHIBIT commands are placed outside the TRACE ON/TRACE
OFF boundaries, recompiling errors occur.

ADS Trace generates trace statements only for code that falls within the TRACE ON and TRACE OFF boundaries. If
no TRACE OFF statement is found following a TRACE ON, ADS Trace generates trace statements until the end of the
source code is reached.

Adding TRACE ON and TRACE OFF Statements

Add the TRACE ON and TRACE OFF statements by using IDMS DME You can enter a TRACE ON or TRACE OFF
statement anywhere in columns 1 through 72, but it must be wholly contained in one source line and be the only
statement in the source line.

ADS Trace Comments Commands

When ADS Trace encounters a TRACE ON statement, it comments the command as follows:
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!>> TRACE ON

During subsequent trace generations, you do not need to uncomment this command. ADS Trace recognizes this syntax
and turns tracing on at this point.

When ADS Trace encounters a TRACE OFF statement, it comments the command as follows:

!<< TRACE OFF

Again, you do not need to uncomment this command for subsequent trace generations. ADS Trace recognizes this syntax
and turns tracing off at this point.

Only Option (I) is Valid

ADS Trace only processes the TRACE ON and TRACE OFF statements if I is entered in the TRACE ON column. If
TRACE ON or TRACE OFF statements are included in the source code and any other option is chosen, the statements
are not commented out. If the user then tries to recompile the dialog using ADSC, recompilation errors occur. At this
point, the user must either physically remove the TRACE ON and TRACE OFF statements, or select option I next to the
appropriate process name on the Build Trace Code screen.

If I is specified as a TRACE ON option, and if no TRACE ON or TRACE OFF statements are found in the source code,
ADS Trace returns the following message for the first module in error and stops processing:

ATGT057W OPTION I' SPECIFIED UNDER TRACE ON, BUT NO TRACE ON STMNT FOUND

To correct the situation, either include TRACE ON or TRACE OFF statements in the source code, or choose another
option.

Removing an Internal Trace

If you want to stop the internal trace, you must remove the TRACE ON and TRACE OFF statements from the process
source code.

Line Limit

The LINE LIMIT field on the Build Trace Code screen allows control of the number of traced lines to be written to the
replay file in the scratch area when the traced dialog is executed.

Valid range: 3000 to 5000 lines

Default value: 3000

A maximum of 5000 traced lines is allowed per dialog. Since the amount of scratch area in IDMS is limited, the line limit
prevents the scratch area from filling up if a traced dialog gets into a loop.

When the line limit for a dialog is exceeded at execution time, all further tracing on that dialog stops, and a message is
displayed after the last line of the replay.
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Changing the Line Limit

To change the line limit for a particular dialog, access the Build Trace Code screen, enter a new LINE LIMIT. Then execute
the dialog again, using the revised line limit.

As long as the dialog still has any trace statements, you can only increase the line limit, not decrease it. If you remove
traces from all of the processes within the dialog, then any value from 3000 to 5000 is again valid.

Limit on Number of Replays

For a specific dialog, 100 replays are allowed. Every time the dialog is executed, the replay of each process traced
receives a new replay number. Replays moved back from the queue also receive new numbers.

Deleting a replay or moving a replay to the queue does not change the dialog line availability, nor does it reclaim the
space in the scratch area, unless the replay was the only one remaining in the scratch area for that dialog.

Clearing the Scratch Area

After the replay number limit of 100 is reached or the line limit 5000 is reached, to generate more replays, leave IDMS or
sign off on the System Prompt screen. This action clears the scratch area.

Lines Available

The LINES AVAILABLE field tells how many lines are left in the scratch area for this dialog.

Literals

In addition to exhibiting values, the user can display LITERALS that are not defined as elements in map or work records.
The syntax of the LITERAL command is as follows:

LITERAL alphanumeric characters

The limit is 61 alphanumeric characters, including blanks.

If you use a LITERAL statement as the first statement of a dialog, the statement must end with a period.

For example, the command

LITERAL I AM IN SUBROUTINE PUTMAP05

is a valid example of a literal that may be coded in the process. When ADS Trace encounters this statement, it comments
the command as follows:

!<>LITERAL I AM IN SUBROUTINE PUTMAP05

For subsequent trace generations, you do not need to uncomment this statement. ADS Trace recognizes this syntax and
adds the code necessary to trace the user-defined literals.

When tracing is no longer desired, remove the LITERAL statement from the source code or choose TRACE OFF option
A. Option A directs ADS Trace to remove all trace statements, including generated trace statements and EXHIBITS,
LITERALS, and TRACE ON and TRACE OFF statements.
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TRACE ALL WITH CONTROL (A)

The TRACE ALL WITH CTL option is the most powerful of the TRACE ON options. If A is entered in the TRACE ON
column, this option directs ADS Trace to generate trace statements for all of the commands shown below.

TRACE ALL NO CONTROL (X)

The TRACE ALL NO CTL option is similar to the TRACE ALL WITH CTL option except that it does not cause generation
of trace statements for control commands. When X is specified, only the Database Commands below cause trace
statements to be generated.

Database Commands

CONNECT

DEFINE SUBROUTINE

DELETE SCRATCH

DELETE QUEUE

DISCONNECT

ERASE

EXHIBIT element-name

FIND

GET

GET DETAIL

GET SCRATCH

LITERAL alphanumeric characters

MODIFY

OBTAIN

PUT DETAIL

PUT QUEUE

PUT SCRATCH

ROLLBACK

STORE

Control Commands 1

DISPLAY

DISPLAY CONTINUE

EXECUTE NEXT FUNCTION INVOKE

LEAVE

LINK

RETURN

TRANSFER
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Trace Generated Only if Command is First Word 1

Trace statements are generated for the Database and Control commands shown only if one of the commands is the first
word on a given source statement line.

For example, in the statement

IF DB-STATUS-OK

    OBTAIN CALC CUSTOMER-RECORD.

trace statements are generated for the OBTAIN command because it is the first word on the line.

But in the statement

IF DB-STATUS-OK

   THEN OBTAIN CALC CUSTOMER-RECORD.

no trace statements are generated because the word THEN precedes the OBTAIN command.

TRACE OFF (A) or (X) Removing a Trace

Use the TRACE OFF option to turn tracing off in dialogs or processes that have had one of the TRACE ON options
applied to them. After the trace statements are no longer needed, return to the Build Trace Code screen and enter either
A or X in the TRACE OFF column for each process.

TRACE OFF X--ADS Trace Statements

Use TRACE OFF option X to remove all ADS Trace generated statements for process source.

TRACE OFF A--ADS Trace and User Statements

Use TRACE OFF option A to remove all ADS Trace generated statements, plus all EXHIBIT and LITERAL commands
inserted by the user. This option also removes the internal trace statements TRACE ON and TRACE OFF.

When either A or X is entered in the TRACE OFF column, ADS Trace deletes all tracing statements that were placed into
the source code; the process code appears as it did before any tracing was done.

When tracing has been turned off, the message TRACE OFF appears next to the appropriate process name. The dialog
must then be recompiled.

If future tracing is to be done on the dialog, keep the AT-LINK-RECORD on the ADSC work record screen. If no further
tracing is desired, before recompiling, delete the AT-LINK-RECORD by spacing over the character in the WK column on
the work record screen.

ADS Trace Replay
This section contains an overview of the replay functions of ADS Trace and complete descriptions of all options. The
replay of a trace can be viewed at a terminal, printed, deleted, or moved to a special queue. It can also be deleted from
the queue.
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Conceptual View of Replay Options

 

After a dialog containing trace code is executed, when you reenter ADS Trace, the Main Menu offers two replay options:
Select Replay and Create Replay from Queue.

The following figure diagrams these options.
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Select Replay

The Select Replay screen lists the replays available, by dialog. There are four choices: View Replay, Move Replay, Print
Replay, and Delete Replay.

The View Replay option presents a replay of the trace on the terminal screen. To find information, you can page up and
down, search for a character string, or skip a specified number of lines.

If you anticipate recalling the replay data later, move the replay to a special queue. Before moving the replay to the queue,
you can enter a 20-character description to indicate the nature of the trace.

You can also save the replay data for later review by printing a hard copy.

When finished with a specific replay, you can delete it.

 

Create Replay from Queue

If ADS Trace has replays in the queue, you can access the Create Replay from Queue screen by selecting option 3 on the
Main Menu.

From the Create Replay from Queue screen, you can delete the replay entirely, or create the replay--that is, move it into
the scratch area from the queue so that the dialog name, version number, replay number (newly assigned), and total
number of lines are listed on the Select Replay screen. From the Select Replay screen, all of the replay selection options
are available.

If you specify delete from queue for a dialog on the Create Replay from Queue screen, a Delete Confirmation screen
appears; it offers a chance to cancel the deletion before it is actually carried out.

Screen Descriptions

This section describes all of the options on each replay screen. To make this section easy to use for reference, the
screens are presented in alphabetical order.

Common Fields on Replay Screens

Several fields are common to the replay screens. The fields listed here correspond to the fields in the following screen.

DICTIONARY -- Name of the dictionary. This field is only for information. To change the dictionary, return to the Main
Menu.

REPLAY NUMBER -- The number assigned to this replay of the dialog. Every time the dialog is executed with the trace
on, the replay of each process receives a new number. If three processes are traced within the dialog, each process is
assigned a different number.

Replays moved back from the queue also receive new numbers. The total number of replay numbers that can be
assigned for one dialog is 100. To generate more replays after this limit is reached, leave IDMS or sign off on the System
Prompt screen. This action clears the scratch area, so that you can reenter ADS Trace and generate more trace replays.

DIALOG -- Name of the dialog. If only the process name was entered when the trace code was built, the dialog name on
replay screens is blank.

VERSION NBR -- Version number of the dialog.

 ADST         Rnn.nn  ---  MOVE  REPLAY  ---------------- hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT

 REPLAY NUMBER:   3     DIALOG: ACDPAY01     VERSION NBR: 0001

            REPLAY DESCRIPTION:
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            QUEUE FILE RETENTION PERIOD IN DAYS (1 THRU 9): 1

Create Replay from the Queue

Use the ADS Trace, Create Replay From Queue screen to review all dialog replays that have been moved to the queue
file. The screen appears when you enter option 3 on the Main Menu screen. When the screen is displayed, the USER ID
field is blank, and all replays in the queue are listed. To obtain a list of the replays generated by one user, type in the user
ID in the USER ID field and press the ENTER key.

If you enter a C in the OPT (option) column, the replay will be ready for selection from the Select Replay screen. A new
replay number is assigned when the replay is created from the queue. You can select only one dialog at a time.

A replay that has been sent to the replay scratch area is deleted from the queue file. Before creating the replay, you may
want to compare the number of lines in the replay against the number of lines available listed on the Build Trace Code
screen.

If more than one dialog is to be selected, type another C next to the appropriate dialog, and press the ENTER key again.

 ADST       Rnn.nn --  CREATE REPLAY FROM QUEUE  ------ hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT                                     PAGE: 1 OF1

 OPTIONS: C=CREATE REPLAY        DISPLAY QUEUE FOR USER ID: TPC12251

          D=DELETE FROM QUEUE

 OPT  NBR   DIALOG   #LINES  USER ID     DATE   TIME   RET      DESCRIPTION

 ---  ---  --------  ------  --------  -------- -----  ---  --------------------

        1  ACDPAY01    105   TPC12251  mm/dd/yy hh:mm   1   TRACE DSUBS FOR PR1

  C     2  ACDPAY01     50   TPC12251  mm/dd/yy hh:mm   1   EXHIBITS FOR PR1

        3  ACDPAY01    280   TPC12251  mm/dd/yy hh:mm   1   CORRECTED

          PF9=SELECT REPLAY

When the queue file contains more replays than fit on one screen, use PF keys to move the "window" (your terminal
screen) up and down the file.

 PF5  Top

 PF6  BOTTOM

 PF7  UP

 PF8  DOWN

 

Deletion of a Replay from the Queue

To delete a replay from the queue file, enter a D in the OPT (option) column next to the replay number. That version of
the replay will be deleted. The other replays do not change their replay numbers. When D is entered for a replay, another
screen is displayed to let you confirm the deletion.

If you have not deleted a replay from the queue by the end of the retention period, the replay is automatically deleted at
the end of the retention period listed in the RET column. (You can specify the retention period on the Move Replay screen.
The default retention period is one day.)
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Delete Queue Confirmation

After you have decided to delete a replay from the queue and entered a D on the Create Replay from Queue screen, a
confirmation screen is displayed to let you confirm the deletion.

 ADST       Rnn.nn ---  DELETE QUEUE CONFIRMATION  ---- hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT

 REPLAY NUMBER:     2        DIALOG:   ACDPAY01       VERSION NBR: 0001

 NUMBER OF LINES:  105    USER ID:  TPC12251    DESCRIPTION:  EXHIBITS

 DATE:        mm/dd/yy    TIME:     hh:mm       RETENTION:    1

                   PRESS  ENTER  TO DELETE QUEUE

                   OR

                   PRESS   PF3   TO CANCEL DELETE

Delete Replay

To access the Delete Replay screen, type D in the OPT (option) column of the Select Replay screen. You can also access
the Delete Replay screen by pressing PF12 from the View Replay screen.

Pressing the ENTER key completes the deletion. This deletion does not change the replay numbers of other replays for
this dialog.

When PF3 is pressed, the display returns to the Select Replay screen without deleting the replay.

If you delete a replay, you do not reclaim the scratch area space unless the deleted replay was the last replay remaining in
the scratch area for the dialog. The scratch area for a dialog only clears when all of the replays for that dialog have been
deleted.

 ADST         Rnn.nn ---  DELETE REPLAY  -------------- hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT

 REPLAY NUMBER:   3     DIALOG: ACDPAY02     VERSION NBR: 0001

                   PRESS  ENTER  TO DELETE REPLAY

                   OR

                   PRESS   PF3   TO CANCEL DELETE

Move Replay

To access the Move Replay screen, enter an M in the OPT (option) column, to the left of a dialog name on the Select
Replay screen. You can also access the Move Replay screen by pressing PF10 from the View Replay or Print Replay
screens.

On the Move Replay screen, the Dictionary name, replay number, dialog name, and version number appear near the top
of the screen. These fields are only for information.

The other two fields are for entering variables:

REPLAY DESCRIPTION -- User-supplied description of the replay. Before moving the replay, you can enter a replay
description of up to 20 characters. This description is displayed on the Create Replay from Queue screen. The description
can provide information to distinguish one replay from another for the same dialog.

QUEUE FILE RETENTION PERIOD -- Number of days the replay is to be retained in the queue file. You can change the
queue file retention period by entering an integer from 1 through 9 in this field.
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Default value: 1

When these fields have been entered, the Move Replay screen is displayed with a message that the replay has been
moved to the queue.

When the replay is moved to the queue, it is deleted from the scratch area. You cannot then choose the replay from the
Select Replay screen without first creating it from the queue.

 ADST        Rnn.nn ---  MOVE REPLAY  ---------------- hh:mm:ss mm/dd/yy

 DICTIONARY:

 REPLAY NUMBER:   3     DIALOG: ACDPAY01     VERSION NBR: 0001

            REPLAY DESCRIPTION:

            QUEUE FILE RETENTION PERIOD IN DAYS (1 THRU 9): 1

Print Replay

To access the Print Replay screen, enter a P in the OPT (option) column on the Select Replay screen. You also access
the Print Replay screen from the View Replay screen by pressing PF11.

The dictionary name, replay number, dialog name, and version number are displayed near the top of the screen for
information.

 ADST         Rnn.nn ---  PRINT REPLAY  ----------------- hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT

 REPLAY NUMBER:   3     DIALOG: ACDPAY01     VERSION NBR: 0001

       OPTIONS: P=PRINT REPLAY

                D=PRINT REPLAY AND DELETE

                PRINT OPTION:

                PRINTER CLASS (1 THRU 64):  1

                PRINTER DESTINATION:

                LINES PER PAGE (50 THRU 99): 55

The variable fields are described below.

PRINT OPTION -- Enter a P in this field to print the replay and retain it in the scratch area for further online access.

Enter a D to print the replay and delete it from the list.

The following screen shows an example of a printed replay.

Enter a printer class or a printer destination, but not both.

PRINTER CLASS -- Enter an integer from 1 through 64 to designate the printer class.

Default value: 1

PRINTER DESTINATION (optional) -- Enter a destination for the printer.

LINES PER PAGE (50 THRU 99) -- Enter the number of lines per page for printing replays.

Default value : 55

Once the print request has been successfully submitted, a message is displayed in the message area. You can then
return to the Select Replay screen by pressing PF3, or proceed directly to the Move Replay screen by pressing PF10.

 ──────

 ID          RELEASE       CA IDMS/ADS TRACE   DATE      TIME       PAGE
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 ATyymm       Rnn.nn         PRINT REPLAY     mm/dd/yy  hh:mm:ss    nnnn

 LINE          REPLAY TEXT

 ---- -------- -----------------------------------------------------------------

    1 DADQD547 DADQ-PM-547-GET-ELEMENTS                mm/dd/yy hh:mm:ss

    2 DADQD547 DEFINE SUBROUTINE VALIDATE.

    3 DBACCESS        GET SCRATCH AREA ID W003-SCRATCH-AREA-NME KEEP

    4 DBACCESS            INTO          W003-DQF-SCRATCH-CONTROL

    5 DBACCESS            RECORD ID     W003-SCRATCH-REC-ID-CDE.

    6 DBACCESS ERROR-STATUS = 0000

    7 DADQD547 DEFINE SUBROUTINE SETUPMAP.

    8 DBACCESS       GET SCRATCH AREA ID         W003-SCRATCH-AREA-NME KEEP

    9 DBACCESS                   INTO            W341-DQF-SCRATCH

   10 DBACCESS                   RECORD          W341-CURRENT-CNT

   11 DBACCESS ERROR-STATUS = 0000

   12 DBACCESS       GET SCRATCH AREA ID         W003-SCRATCH-AREA-NME KEEP

   13 DBACCESS                   INTO            W341-DQF-SCRATCH

   14 DBACCESS                   RECORD          W341-CURRENT-CNT

   15 DBACCESS ERROR-STATUS = 0000

   16 DBACCESS       GET SCRATCH AREA ID         W003-SCRATCH-AREA-NME KEEP

   17 DBACCESS                   INTO            W341-DQF-SCRATCH

   18 DBACCESS                   RECORD          W341-DQF-SCRATCH

   19 DBACCESS ERROR-STATUS = 0000

 ──────

Select Replay Screen

The Select Replay screen displays a list of processes for which replays exist. This screen offers four choices:

• View Replay
• Move Replay
• Print Replay
• Delete Replay.

To select one of the replay options, enter the one-letter code in the OPT (option) field to the left of the Replay number. In
screen a V has been entered for Replay Nbr 1.

When the Select Replay file contains more replays than fit on one screen, use PF keys to move the "window" (your
terminal screen) up and down the file.

 PF5  TOP

 PF6  BOTTOM

 PF7  UP

 PF8  DOWN

If you entered any process names without a dialog name, the DIALOG field for the replay is blank on all replay screens.
All such replays are included in the 5000 line limit of the "blank" dialog.

 ADST         Rnn.nn ---  SELECT REPLAY  ---------------- hh:mm:ss mm/dd/yy

 DICTIONARY: ACCT                                              PAGE:   1 OF:   1

 OPTIONS: V=VIEW REPLAY

          M=MOVE REPLAY

          P=PRINT REPLAY
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          D=DELETE REPLAY

 OPT     REPLAY NBR    DIALOG    VERSION NBR   NBR OF LINES     DATE    TIME

 ---     ----------   --------   -----------   ------------   --------  -----

  V           1       ACDPAY01       0001           0250      mm/dd/yy  hh:mm

              2       ACDPAY01       0001           0043      mm/dd/yy  hh:mm

              3       ACDPAY01       0001           0125      mm/dd/yy  hh:mm

View Replay

Contents

The View Replay screen is displayed below; it is followed by a description of its fields.

 ADST         Rnn.nn ---  VIEW REPLAY  ------------------ hh:mm:ss mm/dd/yy

 DICTIONARY: DEMO                                            LINE:    1 OF:    3

 ATRP006I BEGINNING OF ADS/O TRACE DATA

 REPLAY NUMBER:   2     DIALOG: ICDVEN01     VERSION NBR: 0001

 SKIP:                  SEARCH:

    1 ICDVEN01 ICDVEN01-RP-INQVEN

    2 DBACCESS    OBTAIN CALC VENDOR.

    3 DBACCESS ERROR-STATUS = 0326

           PF10=MOVE REPLAY    PR11=PRINT REPLAY    PF12=DELETE REPLAY

LINE nnnn OF nnnn -- The line number of the line at the top of the display and the total number of lines in the display.

Line number -- The number of the replay line.

Trace Descriptor -- One of the following:

• Name of currently executing program
• EXHIBIT (followed by the element-name)
• VALUE-─► (followed by the value of the element at this point in dialog execution)
• LITERAL (followed by a user-supplied literal)
• DBACCESS (followed by a database verb or the error status of a preceding verb).

SEARCH -- The Search parameter allows you to scan for a literal string from 1 to 20 characters (including embedded
blanks). After entering the string, press PF7 (UP) or PF8 (DOWN). The replay text lines with matching SEARCH
characters are highlighted as the first text line on the View Replay screen. To find another occurrence of replay text lines
with the same SEARCH characters, press PF7 or PF8 again. While an entry exists in this field, the SKIP value is ignored.
To begin scrolling by skip again, delete the characters in the SEARCH field.

SKIP -- The SKIP parameter allows you to control the number of replay text lines to skip in a forward or backward
direction. To skip a specified number of lines, enter the number of lines in the SKIP field and press PF7 (UP) or PF8
(DOWN). The valid skip range is from 1 through 5000, but less than the total number of lines in the replay (see LINE).
If the number specified is greater than the number of lines to the top or bottom of the display, the first or last page is
displayed.

Trace Content -- The content of the trace at that point in execution.

PF Keys -- Special PF keys to switch directly to other replay screens.
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Control Command Replay Separators

In order to help the user see more graphically the flow of control of the traced dialog, ADS Trace displays separator lines
before the control commands. The control commands are traced when A (TRACE ALL--With Control) is specified during
trace generation.

Depending on the control command found, one of the following separator lines appears at the point in the dialog where
the command is executed:

Control Command Separator Line

DISPLAY ....ABOUT TO DISPLAY....

DISPLAY CONTINUE ....ABOUT TO DISPLAY CONTINUE....

EXECUTE NEXT FUNCTION ....ABOUT TO EXECUTE NEXT FUNCTION....

INVOKE ....ABOUT TO INVOKE DIALOG....

LEAVE ....ABOUT TO LEAVE....

LINK ....ABOUT TO LINK....

RETURN ....ABOUT TO RETURN....

TRANSFER ....ABOUT TO TRANSFER TO DIALOG....

ADS Trace displays the above information only when the control command is the first word on a given source line text.

If the process has only one line of code, the separator line is not displayed.

 ADST         Rnn.nn ---  VIEW REPLAY  ------------------ hh:mm:ss mm/dd/yy

 DICTIONARY: ACQ1                                            LINE:   61 OF:   66

 ATRP007I END OF ADS/O TRACE DATA

 REPLAY NUMBER:   1     DIALOG: ATDSTA01     VERSION NBR: 0001

 SKIP:                  SEARCH:

   61 DBACCESS ERROR-STATUS = 0000

   62 ATDSTA01 DEFINE SUBROUTINE GETPAGE.

   63 DBACCESS                 GET SCRATCH AREA ID MODPAGES KEEP INTO

   64 DBACCESS                     ATMP001-STA FIRST.

   65 DBACCESS ERROR-STATUS = 0000

   66 . . . . . . . . . . . . . . . . . ABOUT TO DISPLAY . . . . . . . . . . . .

           PF10=MOVE REPLAY    PR11=PRINT REPLAY    PF12=DELETE REPLAY

Using DML Online
This section provides the information needed to navigate smoothly through a database using IDMS DMLO. In addition, the
many features that IDMS DMLO offers are documented to assist you.

IDMS DMLO is an interactive IDMS productivity tool which allows ad hoc navigation, retrieval, and update of IDMS/DB.
IDMS DMLO is a full-screen editor for database records that is as easy to use as a text editor. For database navigation,
IDMS DMLO uses an interactive data manipulation language compatible with IDMS DMLC. IDMS DMLO accesses
dictionary information to provide COBOL-like structured record displays with element values, and to allow updating the
database with changed values. Because IDMS DMLO uses IDMS DMLC commands, it is an excellent learning tool for
database navigation techniques. Commands are executed interactively, and results are immediately available.
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IDMS DMLO also provides an extensive set of control commands which allow you to manage the online session. IDMS
DMLO includes security and audit capabilities for protecting the database from unauthorized access.

IDMS DMLO Features
You can perform the following IDMS DMLO tasks: 

Multiple/Distributed Database Support

IDMS DMLO fully supports multiple and distributed database and dictionary configurations described by the IDMS
DBNAME/DBNODE and DICTNAME/DICTNODE parameters.

Multiple Teleprocessing Environment Support

IDMS DMLO operates in the IDMS/DC, CICS/VS, TSO, and VM/ESA teleprocessing environments. Some functions may
not be available in all environments.

Support of IDMS DML Commands

IDMS DMLO supports all IDMS Data Manipulation Language commands associated with database navigation. These
commands are implemented in their COBOL syntax (IDMS DMLC).

Support of IDMS LRF Commands

IDMS DMLO supports access to both LR and mixed subschemas. All LRF commands are available. Support for the
WHERE clause supports complex arithmetic and boolean expressions.

Because an LRF command can be quite lengthy, IDMS DMLO provides for a much expanded command area which can
be requested by an option of the IDMS DMLO SET command.

IDMS DMLO provides an excellent vehicle for the database administrator to develop, debug, and evaluate LRF path
definitions.

Support of IDMS/DC SCRATCH/QUEUE Commands

IDMS DMLO provides a complete implementation of IDMS/DC scratch/queue processing, including all standard IDMS
DMLC syntax, as well as powerful enhancements.

Access to Dictionary Records

IDMS DMLO allows you to access record descriptions stored in the dictionary which are not part of the subschema being
processed. These records may be used as work areas or scratch/queue data areas.

Extensive Set of IDMS DMLO Commands

IDMS DMLO provides an extensive set of commands which allow you to optimize your online session. These commands
supplement the IDMS/DMLC commands and allow you to manipulate data, control the data display, define abbreviations,
use PF keys, and analyze the environment.

Session PROFILES

At session termination IDMS DMLO provides an opportunity to preserve user-defined characteristics of an IDMS DMLO
session, allowing convenient restoration of those parameters when another session is started. This set of session
parameters is called a PROFILE and includes specifications of the following:

• Session Control Parameters
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– Subschema, schema, version
– DBNAME, DBNODE, DICTNAME, DICTNODE
– Display and processing options
– User exit specifications

• READY modes for areas
• Abbreviations and Macro Commands (EQUATE settings)
• PF Key Assignments

Multiple PROFILEs are allowed for each user. The concept of "global" PROFILES is also supported; i.e., the system
administrator may define generically useful PROFILEs which are available to all users. For efficiency, these PROFILEs
are stored in a small database structure established at product installation.

At session signon you may also request a selection list of available PROFILEs. This same screen provides PROFILE
maintenance capabilities, allowing you to COPY, RENAME, and KILL (delete) PROFILES.

CLIST Programming

The IDMS DMLO CLIST facility provides a means for creating and executing sequences of IDMS/DML and IDMS DMLO
commands. Up to nine variable arguments (%1-%9) may appear within the CLIST, and provide a means for defining
general purpose routines. The CLIST processor includes structured constructs for IF-ELSE, looping, data manipulation,
nesting of CLIST calls, and a prompt facility for arguments. IDMS DMLO includes an SPF-like text editor for entry and
updates to the CLIST programs.

While the IDMS DMLO CLIST processor is not intended to be a full-featured interpretive programming language, it does
offer adequate facilities to prepare utility routines of some complexity.

THE CLIST facility also provides for "global" CLISTs which may be created and maintained by the IDMS DMLO
administrator but accessed by all users.

At any time during the session you may request a selection list of available CLISTs. You may also request COPY,
RENAME, and KILL (delete) maintenance functions.

Comprehensive Online Documentation

At any time during the IDMS DMLO session, you may press an installation-defined PF key to access IDMS DMLO online
documentation. The online documentation is intended to provide extensive information at the terminal when you need it.

Online documentation includes:

• IDMS DMLO screen information
• IDMS DML command restrictions which apply in IDMS DMLO
• Comprehensive section to IDMS DMLO commands
• Online message facility.

Data Manipulation and Display

IDMS DMLO uses the dictionary to obtain record and element definitions necessary to allow a COBOL-format structured
display of database and work records. IDMS DMLO allows you to select the format for display and entry of data into these
fields. Possible formats are NATIVE (dictionary definition), HEX, and DUMP (simultaneous character and hex).

IDMS DMLO performs extensive data editing of data content and entry, and will detect and indicate invalid or non-
displayable data. You may select AUTOHEX display mode, in which IDMS DMLO will automatically alter the display
format to HEX for fields containing invalid data.
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PF Key Usage

IDMS DMLO allows you to associate frequently used commands with PF keys, thus reducing your keystrokes. You may
assign commands to PF keys in two ways. First, you may enter an executable command and press a PF key rather than
the ENTER key. This assigns the command to the PF key. Second, you may enter the "KEYS" command. This will display
all current PF key settings, and allow updates to multiple keys, by simply entering the desired command opposite the PF
key number. An additional capability of PF key processing is the ability to merge command line input with the command
string represented by the PF key.

Any PF key assignments you make can be saved in a PROFILE.

EQUATE Facility

Another time-saving facility of IDMS DMLO is the availability of a logical set of predefined abbreviations for IDMS DML
keywords, and the ability for you to define additional abbreviations (EQUATEs) for frequently used subschema entities and
command phrases. These phrases may be partial or prototype macro commands, and may include previously equated
words or phrases. Any EQUATES you define can be saved in a PROFILE.

Selection Lists

IDMS DMLO provides "pop-up" selection lists for subschema entities. Such lists can eliminate the need for the user to
recall the names of all records, sets, and areas in a given subschema, or active scratch ID's. These selection lists are
invoked by the appearance of ?R, ?S, ?A or ?T within, or instead of, a command.

Macros and Variables

IDMS DMLO provides for the use of variable symbols to construct executable IDMS DML commands. These symbols are
of two types. First, there are the symbols representing active DB/DC entities &D, &R, &S, &A, &T, &Q. Second, there are
the macro variables, &1 - &9, @1 - @9, which represent positional tokens from the command line to be merged with a
prototype command.

For a complete description of the capabilities, of IDMS DMLO variable processing, see IDMS DMLO Session.

Access to IDMS Statistics

IDMS DMLO allows you to evaluate the efficiency of database access strategies by providing access to IDMS statistics.
These statistics are always available as cumulative values since the start of the session. In addition, you may "reset"
the values to allow determination of incremental statistics associated with execution of a smaller number of commands.
Effectively, IDMS DMLO calculates the difference in cumulative statistics between two points that you specify.

Extensive DBKEY Capabilities

IDMS DMLO provides extensive facilities for manipulation and display of database keys. Whenever an IDMS DMLC
command requires a database key, you may use page-line, hexadecimal, or decimal literals. In addition, IDMS DMLO
provides ten KEYPADS which may serve as source/target fields for commands. The SHOW KEYPADS command will
display all three formats of these KEYPADS. Thus, you can use IDMS DMLO as a modest hex calculator.

In addition to providing data-base keys, page-information values may be supplied on the FIND/OBTAIN DML statement.
IDMS DMLO provides ten page-info KEYPADS PGR0 - PGR9. The SHOW KEYPADS command will display both DBKEY
and PAGE-INFO values.

Menu/Assist Mode

The Menu/Assist Mode of IDMS DMLO can provide the less experienced IDMS user with a more structured environment
which requires far less detailed knowledge of IDMS DML syntax. This mode can also assist in learning the full syntax
while being productive with IDMS/DMLO.
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IDMS DMLO provides the following features in Menu/Assist Mode:

• Structured, simplified presentation and entry of IDMS DMLC commands
• Instructional echo of standard syntax
• Installation-defined menu/assist display format
• Full access to all IDMS DMLO capabilities
• Ability to enter or exit Menu/Assist Mode using IDMS DMLO SET MENU or OPTIONS command

Access Security

Three levels of security are available to IDMS DMLO users. You can select the degree of database protection that is
needed at your installation.

Level One Security
-- You may choose to bypass the IDMS DMLO security feature. If you decide not to use security, IDMS DMLO will
verify only that the subschema name entered at signon is valid and usable.

Level Two Security
-- Security is achieved through user ID and password entered at signon. IDMS DMLO allows you three chances to
enter your correct password and ID.

Level Three Security
-- At this security level IDMS DMLO verifies both password and ID (Level Two) and also makes certain that the
user is authorized to access the subschema requested.

NOTE
Any access restrictions imposed by Level Three security will be reflected in the list of subschemas presented if a
subschema selection list is requested at signon.

You can augment any IDMS DMLO level by also restricting access by ready mode. You can change the standard ready
modes IDMS DMLO will process at a global level, and at the user ID level. For more information, see the appropriate
IDMS Installation and Maintenance Section.

Installation Customization

A customization program USDTPARM distributed with IDMS DMLO allows the specification of IDMS DMLO parameters at
installation. Note that some of these parameters are changeable by each user during an IDMS DMLO session (and those
changes preserved in a PROFILE); while others are permanent in the sense that USDTPARM must be changed.

USDTPARM allows specification of the following session defaults:

• System administrator user IDs
• Signon screen options and default values
• SET command options
• PF key assignments
• Standard abbreviations
• Displayable characters -- those which will not trigger an 'INVALID DATA' indication
• User exit specifications and messages
• Menu/Assist display format
• Permanently excluded subschemas, independently of normal IDMS DMLO security.

For more information, see the IDMS Installation and Maintenance Section -- z/OS.

Mixed Page Group Support

IDMS DMLO allows a single IDMS rununit to access data from different page groups using the mixed page group support
feature.
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This feature also permits a single rununit to access a database with segments that have been defined with a different
maximum for the number of records that can be stored on a page. You can specify a different maximum for each page
group.

You can define up to 32,767 different page groups. A single page group can qualify up to 16 million pages which
significantly increases the size of a database that can be accessed from a single rununit. Furthermore, by allowing
portions of a database to have different maximum records per page, you can use the available pages more effectively.

Exit 34 is provided for use with the mixed page group support feature. You can use this exit to help identify and correct
applications that may require modification to function correctly when the mixed page group support feature is enabled. For
more information on user exits, see the IDMS System Operations Section.

Enter Key Usage

IDMS DMLO allows you to change the default setting for the Enter key. By changing the default, the last command on
the DMLO command line is re-executed. This feature is useful, for example, when navigating a database to repeat FIND/
OBTAIN NEXT/PRIOR records without having to overtype data on the command line.

User Exit Module

IDMS DMLO gives you the ability to customize an assembler user exit module which can be invoked after each DML
command is executed. Upon return from the user exit to DMLO a return code value can be set to indicate an error
condition and termination or continued processing.

How Can IDMS DMLO Improve Productivity?
Uses for IDMS DMLO span all aspects of database activity, including application development, database design and
analysis, performance evaluation, production support, and IDMS training.

IDMS DMLO allows you to do the following:

• Create OOAK records
• Create and maintain test database structures
• Check the results of program testing
• Locate and fix data integrity problems in production databases
• Validate navigation logic before coding
• Test LRF path definitions
• Analyze the I/O efficiency of access strategies.

It is even possible to perform complicated mass changes to the database-all without special programs.

Is IDMS DMLO Easy to Use?
IDMS DMLO allows you to read and update database records without learning a new access language, and without
writing special programs. Further, the data is presented in a familiar structured format.

Although IDMS DMLO supports standard IDMS DML syntax, it has a broad range of features and extensions which
allow you to perform the above functions using shorthand notation, PF keys, macro commands, and repeatable series of
commands.

is a powerful interactive query/update tool for the experienced IDMS technician.

IDMS DMLO also provides facilities by which the less experienced IDMS programmer can gain familiarity with database
techniques and IDMS DML syntax in a more structured environment.
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IDMS DMLO Session
This section is a step-by-step section that shows you how to use IDMS DMLO. It includes a conceptual view of the IDMS
DMLO session, gives information on initiating a session and executing commands, and describes how to interrupt and
terminate a session. More detailed IDMS DMLO screen information is available through the online documentation.

Text Split Command

TS number-of-lines

where:

number-of-lines-specifies the number of lines to be inserted between the split line. The default is 1.

The TS line command splits the text at the cursor so that you can insert text. The text following the cursor is moved to the
left margin of the paragraph and an additional line is inserted.

See the online documentation for examples of the TS line command.

Text Flow Command

TF rb

where:

rb-specifies the right bound for the text.

The TF command starts processing at the current line and flows text upward to the end of a paragraph. The end of a
paragraph may be indicated by a:

• Blank line
• Change in indentation
• Special characters

Temporary lines such as COLS or BNDS are deleted before text is flowed.

A single blank separates existing text from the words that are flowed upward from a lower line. When the end of a
sentence is detected, two blanks are inserted.

See the online documentation for examples of Text Flow parameters.

Text Entry Command

TE number-of-lines

where:

number-of-lines-specifies the number of blank lines requested.

The TE line command formats the screen with an unnumbered open text entry area which may be used without regard for
line overflow. The cursor is positioned at the beginning of the first line and the remainder of the screen is blank. After you
type the data and press the ENTER key, the text is flowed into a paragraph format.

If you type a number after the TE command, open the text entry area provided for only that number of lines.

See the online documentation for examples of TE command examples.

Destructive Line Shift Examples
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number-of-columns

where:

number-of-columns-specifies the number of lines to shift. The default is 1.

([number-of-columns])[number-of-columns] (([number-of-columns]. . .(( ))[number-of-columns]. . .))
Destructive line shift moves the text a specified number of columns to the right-) or left-(. When the shift causes
text to exceed the bound position, that text is discarded.
See the online documentation for line shift examples.

number-of-columns
Specifies the number of columns to shift. The default is 1.

( )
Specifies that the line be shifted to the left or right one column.

(n )n
Specifies that the line be shifted to the left or right n columns.

(( ))
Specifies the first and last lines of a block to be shifted to the left or right one column.

((n ))n
Specifies the first line of a block to be shifted to the left or right n columns. Use a (( or )) to mark the last line of the
block.

Protective Line Shift Command

number-of-columns

where:

number-of-columns

Specifies the columns to shift. The default is 1.

<[number-of-columns] >[number-of-columns] <<[number-of-columns]. . .<< >>[number-of-columns]. . .>>
Protective line shift moves the text a specified number of columns to the right-> or left-<. When the shift causes
the text to exceed the bound position, that text is retained and the shift operation is not completed.
See the online documentation for protective line shift examples.

number-of-columns
Specifies the number of columns to shift. The default is 1.

< >
Specifies that the line be shifted to the left or right one column.

<n >n
Specifies that the line be shifted to the left or right n columns.

<< >>
Specifies the first and last lines of a block to be shifted to the left or right one column.

<<n >>n
Specifies the first line of a block to be shifted to the left or right n columns. Use a << or >> to mark the last line of
the block.
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Introduction to the IDMS DMLO Session
A typical IDMS DMLO session resembles the logic of an IDMS batch program. The comparison shown below illustrates
the similarities:

IDMS DMLO Session Component Batch Program Component
SIGNON BIND subschema

* BIND records BIND records
* READY areas READY areas

IDMS DML and IDMS DMLO commands Body of program
FINISH/ROLLBACK FINISH/ROLLBACK

* PROFILE save STOP RUN

*Those components marked with "*" are optional in an IDMS DMLO session. The functions are still essential parts of an
IDMS DMLO session, but capabilities allow for automatic processing of these functions.

The IDMS DMLO Session
The detailed steps you will follow during an IDMS DMLO session will not follow a fully structured sequence. This is
because IDMS DMLO allows you to determine not only what functions are appropriate for your processing needs, but
also the sequence in which they are applied. However, the following list summarizes required and optional steps to be
followed:

1. Invoke IDMS DMLO by entering the task code assigned at installation.
2. If quick-in startup is not used, complete the Signon screen.

– From the Signon screen, you can request the Subschema List screen
– From the Subschema List screen, you can select a subschema
– From the Signon screen, you can request the PROFILE List screen
– From the PROFILE Selection/Maintenance screen, you can perform PROFILE maintenance
– From the PROFILE Selection/Maintenance screen, you can select a PROFILE

3. After startup is complete, IDMS DMLO may present the Record Display screen.
– You may BIND records at this point, or defer the BIND

4. If the Record Display Screen is not presented, IDMS DMLO presents the Area Display screen showing READY mode
of each area.
– You may READY areas at this point, or defer the READY

5. From this point on, all screen displays are determined by your actions.
6. You may issue any IDMS DML command. These normally result in the display of the Data Manipulation screen.

– You can alter the data content of that record.
– You can issue IDMS DML modification commands for that record.

7. You may issue any IDMS DMLO command. Many of these commands result in a particular screen being displayed.
Details are described below in the discussions of each screen format.

8. When you have completed all database activities, you may issue a ROLLBACK or FINISH command.
– If you specify the SAVE or NOSAVE option, that option will be applied to the specified PROFILE, and the session

will be terminated.
– If neither SAVE nor NOSAVE is specified, the PROFILE Save screen is displayed.

9. You may specify which, if any, components of a PROFILE you wish to save, and the PROFILE name to be created or
updated.
– The session will be terminated after performing the requested PROFILE function.
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Invoking IDMS DMLO

There are two ways to begin an IDMS DMLO session. Standard session startup requires that you complete the Signon
Screen before entering the session mainline. Quick-in session startup allows you to specify a PROFILE name at the time
the IDMS DMLO task is invoked, and to bypass the Signon screen.

Standard Session Startup

The standard method of session startup consists of the following steps:

1. Enter the IDMS DMLO task code. This results in display of the Signon screen.
2. Enter required information on the Signon screen.
3. If you enter an unknown PROFILE name or press the indicated PF key IDMS DMLO will display the PROFILE

Selection/Maintenance screen. (See the following example).
4. If you press the indicated PF key, you can request online documentation for the Signon details.
5. If you enter a "?" in the subschema or schema field, IDMS DMLO displays a list of subschemas which you are

authorized to access.
6. When you have provided sufficient Signon screen information IDMS DMLO will complete the session startup and

proceed to the next screen.
7. If the AUTOBIND is not in effect and you did not specify a ready mode on the Signon screen, IDMS DMLO will present

the Record Display screen.
– You may BIND records in the list.
– You may enter the BIND command now, or at any time during the session.
– You may SET AUTOBIND ON to eliminate the necessity for doing any explicit BIND.

8. If AUTOBIND is in effect or you specified a ready mode on the Signon screen, IDMS DMLO will present the Area
Display screen. This list will show the current ready mode, if any, of each area in the current subschema.
– You may enter a ready mode next to any area(s) in the list.
– You may issue an explicit IDMS DML READY command.
– You may defer any further READY activity to a later point in the session.

9. You may now enter any IDMS DML or IDMS DMLO commands.

==============   CA IDMS DML ONLINE RELEASE  nn.nn   ====================

 USER ID     ==> FULAL01                               PASSWORD ==>

 PROFILE NAME==>             READY MODE==>    (R=RETR/U=UPDT/P=PROF)

 SUBSCHEMA   ==>             SCHEMA    ==>             VERSION  ==>

                             DICTNAME  ==>             DICTNODE ==>

                             DBNAME    ==>             DBNODE   ==>

                             PRINT CLASS=> A           INTERRUPT==> PA1

                   LOGICAL DISPLAY WIDTH=> 080         LOWER CASE=> N

 PF1 /PF13 : HELP

 PF5 /PF17 : PROFILE LIST

ALL RIGHTS RESERVED                                                (C) 2007

======================  CA, INC.  ===============================================
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Required Signon Parameters

The IDMS DMLO online documentation provides a detailed explanation of the contents of the Signon screen. However, it
is important to note that you must provide a subschema name in order to begin an IDMS DMLO session. You may provide
the subschema explicitly by entry on the Signon screen or selection from a list, or implicitly by requesting a PROFILE.

Entry of a schema name and version on the Signon screen is only necessary if the subschema name entered is not
unique in the dictionary specified by DICTNAME/DICTNODE.

Whether you specify PROFILE or subschema on the Signon screen, you may specify READY mode.

NOTE
When you are communicating across CV's, you must specify DICTNAME and DICTNODE on the DMLO Signon
Screen.

Quick-In Session Startup (IDMS/DC only)

If you know the name of a PROFILE you wish to use, you may bypass the Signon screen as follows:

1. Enter the following command at "ENTER NEXT TASK CODE" :

DMLO profile-name ready-mode

Where:
profile-name
The PROFILE to be used for this IDMS DMLO session
ready-mode
Abbreviation for area READY specification (optional):
– U (shared Update)
– R (shared Retrieval)
– P (as previously stored in the PROFILE)

2. IDMS DMLO loads the specified PROFILE, readies all areas as indicated, and displays the Area Display screen.
– You may enter a ready mode next to any area(s) in the list.
– You may issue an explicit IDMS DML READY command.
– You may defer any further READY activity to a later point in the session.

3. You may now enter any IDMS DML or IDMS DMLO commands.

If a profile name is unknown, the Profile Selection screen will be displayed. Thus, you may bypass the Signon screen and
directly enter the Profile Selection screen by typing "DMLO ?" at the "ENTER NEXT TASK CODE" prompt.

PROFILE Selection/Maintenance

The PROFILE Selection/Maintenance screen is displayed if you press the indicated PF key from the Signon screen. It will
also be displayed if you request an unknown PROFILE name (in either standard or quick-in session startup).

You may take the following actions from this screen:

• You may select a PROFILE for use in this session by placing an "S" next to the item of interest.
• You may delete any non-global PROFILES (i.e., owner not = "SYS") by placing "K" next to the item(s) to be deleted.
• You may enter any PROFILE maintenance commands.
• You may enter the "LIST" command to refresh the list of PROFILES being displayed. Execution of maintenance

commands will not result in an automatic refresh.

For more information on the commands that may be used at this screen, see PROFILE Maintenance Commands.

 ACTION  PROFILE  SRC SUBSCH   SCHEMA   DBNAME   DICTNAME  USED   UPDT
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    _    EMPDEMO      EMPSS01  EMPSCHM  EMPDEMO           mmddyy mmddyy

    _    EMPPROF      EMPSS01  EMPSCHM                    mmddyy mmddyy

    _    RALPH        IDMSNWKA IDMSNTWK                   mmddyy mmddyy

    _    TESTINVC     EMPSS01  EMPSCHM                    mmddyy mmddyy

    _    X            EMPSS01  EMPSCHM                    mmddyy mmddyy

    _    IDMSNWKA SYS IDMSNWKA IDMSNTWK                   mmddyy mmddyy

DML/O Rnn.nn ========================================================= CA, INC.

 RECORD=                 STATUS=      DBKEY=0000000000-0000 KEY0=0000000000-0000

 I6011  ACTION = (K)ill or (S)elect, enter maint command or PA1 to exit

 SUBSCHEMA=          SCHEMA=          VER=0000    COL 001-080  LINE 0001 OF 0006

 

Subschema Selection

The Subschema Selection screen is displayed if you enter at least one "?" in either the subschema or schema field of the
Signon screen. The list presented contains only subschemas for which you have access. The list is further restricted by
matching subschema and schema names to the "mask" patterns entered as subschema and/or schema name.

Mask patterns are processed as follows:

1. "?", "*" (asterisk), or " " (space) in the pattern will match any character in the name.
2. Any other character in the pattern must exactly match the corresponding character in the name.

For example, "???SSRT " will match "IDMSSRT " and "ABCSSRTX".

The list is sorted by subschema name if "?" appears anywhere in the subschema pattern, otherwise the list is sorted by
schema.

You can enter "S" next to an item to use that subschema for this IDMS DMLO session.

 ACTION  SCHEMA   VERSION    SUBSCHEMA   ERROR

    _    EMPSCHM   0100      EMPSSLR1

    _    EMPSCHM   0100      EMPSS01

    _    ESSSCHEM  0001      ESSSUB00

    _    IDMSNTWK  0001      IDMSNWKA

    _    IDMSSECQ  0001      IDMSSECQ

    _    IDMSSECS  0001      IDMSSECS

    _    IDMSSECU  0001      IDMSSECU

    _    SSKSCHEM  0001      SSKSUB00

    _    USDSCHEM  0001      USDSUB00

    _    USOSCHM2  0001      USOSUB02

DML/O Rnn.nn ========================================================= CA, INC.

RECORD=                 STATUS=      DBKEY=0000000000-0000 KEY0=0000000000-0000
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I6015  ACTION = (S)elect or PA1 to exit

SUBSCHEMA=?         SCHEMA=          VER=0000    COL 001-080  LINE 0001 OF 0010

IDMS DMLO Session Mainline Screens
Descriptions of the following screens encountered in an IDMS DMLO session mainline are as follows:

Record Display Screen

The Record Display screen is displayed:

• After signon if AUTOBIND is not in effect and you did not specify a ready mode.
• If you enter a simple BIND command.
• If you enter the SHOW RECORDS command.
• The selection variable ?R appears as part of, or instead of, a command. Possible actions are indicated by the

informational message.

For information on selection variable processing., see IDMS DMLO Session.

ACTION    RECORD                                AREA            BND

   _  001 COVERAGE                              INS-DEMO-REGION

   _  002 DENTAL-CLAIM                          INS-DEMO-REGION

   _  003 DEPARTMENT                            ORG-DEMO-REGION

   _  004 EMPLOYEE                              EMP-DEMO-REGION

   _  005 EMPOSITION                            EMP-DEMO-REGION

   _  006 EXPERTISE                             EMP-DEMO-REGION

   _  007 HOSPITAL-CLAIM                        INS-DEMO-REGION

   _  008 INSURANCE-PLAN                        INS-DEMO-REGION

   _  009 JOB                                   ORG-DEMO-REGION

   _  010 NON-HOSP-CLAIM                        INS-DEMO-REGION

   _  011 OFFICE                                ORG-DEMO-REGION

   _  012 SKILL                                 ORG-DEMO-REGION

   _  013 STRUCTURE                             EMP-DEMO-REGION

DML/O Rnn.nn ========================================================= CA, INC.

RECORD=                 STATUS=0000  DBKEY=0000000255-0008 KEY0=0000000000-0000

BIND

I6005  ACTION = (B)ind, (I)nit

SUBSCHEMA=EMPSS01   SCHEMA=EMPSCHM   VER=0100    COL 001-080  LINE 0001 OF 0013

 

Area Display Screen

The Area Display screen is displayed:

• After signon if AUTOBIND is in effect or you specified a ready mode.
• If you enter the SHOW AREA command.
• If the selection variable ?A appears as part of, or instead of, a command.

Possible actions are indicated by the informational message on the screen.

For information on selection variable processing., see IDMS DMLO Session.
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ACTION      AREA              MODE

 __    001 EMP-DEMO-REGION

 __    002 INS-DEMO-REGION

 __    003 ORG-DEMO-REGION

DML/O Rnn.nn ========================================================= CA, INC.

RECORD=                 STATUS=0000  DBKEY=0000000255-0008 KEY0=0000000000-0000

I6006  ACTION = READY mode

SUBSCHEMA=EMPSS01   SCHEMA=EMPSCHM   VER=0100    COL 001-080  LINE 0001 OF 0003

 

Data Manipulation Screen

After session startup, you may issue IDMS DML commands to access database records or scratch/queue records. Any
command that results in data transfer will cause the appropriate record buffer to be formatted and displayed, that is, FIND
will not alter the display, but OBTAIN and GET will.

You may alter data values on this screen and issue modification commands.

The presentation format of data may be controlled in some detail with IDMS DMLO options and commands. For detailed
information on the SET and DISPLAY commands, see IDMS DMLO Session.

mm/dd/yy........................RECORD : EMPLOYEE......................hh:mm:ss

02 EMP-ID-0415..............................N  0120

02 EMP-NAME-0415............................G

 03 EMP-FIRST-NAME-0415.....................A  MICHAEL

 03 EMP-LAST-NAME-0415......................A  ANGELO

02 EMP-ADDRESS-0415.........................G

 03 EMP-STREET-0415.........................A  507 CISTINE DR

 03 EMP-CITY-0415...........................A  WELLESLEY

 03 EMP-STATE-0415..........................A  MA

 03 EMP-ZIP-0415............................G

  04 EMP-ZIP-FIRST-FIVE-0415................A  01568

  04 EMP-ZIP-LAST-FOUR-0415.................AX 40404040

02 EMP-PHONE-0415...........................N  6178870235

02 STATUS-0415..............................A* FFFF

02 SS-NUMBER-0415...........................N  127675593

02 START-DATE-0415..........................G

 03 START-YEAR-0415.........................N  79

 03 START-MONTH-0415........................N  09

 03 START-DAY-0415..........................N  08

DML/O Rnn.nn ========================================================= CA, INC.

RECORD=EMPLOYEE         STATUS=0000  DBKEY=0000075083-0001 KEY0=0000000000-0000

DIS EMPLOYEE

SUBSCHEMA=EMPSS01   SCHEMA=EMPSCHM   VER=0100    COL 001-080  LINE 0001 OF 0027

mm/dd/yy........................RECORD : MPLOYEE......................hh:mm:ss

02 EMP-ID-0415..............................NX F0F1F2F0
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02 EMP-NAME-0415............................AX D4C9C3C8C1C5D3404040C1D5C7C5D3D6

   =============+0016.......................AX 404040404040404040

 03 EMP-FIRST-NAME-0415.....................AX D4C9C3C8C1C5D3404040

 03 EMP-LAST-NAME-0415......................AX C1D5C7C5D3D6404040404040404040

02 EMP-ADDRESS-0415.........................AX F5F0F740C3C9E2E3C9D5C540C4D94040

   ================+0016....................AX 40404040E6C5D3D3C5E2D3C5E8404040

   ================+0032....................AX 404040D4C1F0F1F5F6F840404040

 03 EMP-STREET-0415.........................AX F5F0F740C3C9E2E3C9D5C540C4D94040

    ===============+0016....................AX 40404040

 03 EMP-CITY-0415...........................AX E6C5D3D3C5E2D3C5E8404040404040

 03 EMP-STATE-0415..........................AX D4C1

 03 EMP-ZIP-0415............................AX F0F1F5F6F840404040

  04 EMP-ZIP-FIRST-FIVE-0415................AX F0F1F5F6F8

  04 EMP-ZIP-LAST-FOUR-0415.................AX 40404040

02 EMP-PHONE-0415...........................NX F6F1F7F8F8F7F0F2F3F5

02 STATUS-0415..............................AX FFFF

02 SS-NUMBER-0415...........................NX F1F2F7F6F7F5F5F9F3

DML/O Rnn.nn ========================================================= CA, INC.

RECORD=EMPLOYEE         STATUS=0000  DBKEY=0000075083-0001 KEY0=0000000000-0000

DIS EMPLOYEE HEX

 SUBSCHEMA=EMPSS01   SCHEMA=EMPSCHM   VER=0100    COL 001-080  LINE 0001 OF 0031

 

Preceding the data portion of the Data Manipulation screen there is a 2-character indicator of each field's data format.
The first position describes the storage mode of the field. The second position indicates if the data is being displayed in
its native mode (" "), is being displayed in hex based on the SET command ("X"), or is being displayed in hex because the
AUTOHEX option is effective and the field contains invalid data for its usage mode ("*"). AUTOHEX display formats are
also highlighted.

mm/dd/yy........................RECORD : EMPLOYEE......................hh:mm:ss

       0.1.2.3. 4.5.6.7. 8.9.A.B. C.D.E.F.      0...4...8...C...

 0000  F0F1F2F0 D4C9C3C8 C1C5D340 4040C1D5   => 0120MICHAEL   AN <=

 0016  C7C5D3D6 40404040 40404040 40F5F0F7   => GELO         507 <=

 0032  40C3C9E2 E3C9D5C5 40C4D940 40404040   =>  CISTINE DR      <=

 0048  40E6C5D3 D3C5E2D3 C5E84040 40404040   =>  WELLESLEY       <=

 0064  D4C1F0F1 F5F6F840 404040F6 F1F7F8F8   => MA01568    61788 <=

 0080  F7F0F2F3 F5FFFFF1 F2F7F6F7 F5F5F9F3   => 70235__127675593 <=

 0096  F7F9F0F9 F0F8F0F0 F0F0F0F0 F5F7F0F4   => 7909080000005704 <=

 0112  F0F50000                              => 05__ <=

DML/O Rnn.nn ========================================================= CA, INC.

RECORD=EMPLOYEE         STATUS=0000  DBKEY=0000075083-0001 KEY0=0000000000-0000

DIS EMPLOYEE DUMP

 SUBSCHEMA=EMPSS01   SCHEMA=EMPSCHM   VER=0100    COL 001-080  LINE 0001 OF 0008

 

Options Screen

The Options screen is displayed when you enter the SHOW OPTIONS command. This screen displays information from
the Signon screen, as well as a series of options controlled by the SET command. Any or all of these options can be
changed at once. Make any desired changes, and press the ENTER key to return to the prior display.
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For detailed information on the SET command options., see IDMS DMLO Session The specific forms of the SET
command which correspond to the entries on the Options Screen are as follows:

1. SET MENU

2. SET COBDISPLAY

3. SET AUTOHEX

4. SET CMDDISPLAY

5. SET LRF

6. SET AUTOBIND

7. SET MAPIN

8. SET CLIST

9. SET EXIT

10. SET INVCHAR

=============   CA IDMS DML ONLINE RELEASE nn.nn   ======================

USER ID     ==> FULAL01

PROFILE NAME==> EMPPROF     READY MODE==>

SUBSCHEMA   ==> EMPSS01     SCHEMA    ==> EMPSCHM     VERSION  ==> 0100

                            DICTNAME  ==>             DICTNODE ==>

                            DBNAME    ==>             DBNODE   ==>

                            PRINT CLASS=> A           INTERRUPT==> PA1

                  LOGICAL DISPLAY WIDTH=> 080         LOWER CASE=> N

        1. DML/O "MENU" MODE   ==> N        6. AUTO BIND RECORDS   ==> Y

        2. COBOL DISPLAY FORMAT==> Y        7. FAST DATA INPUT MODE==> Y

        3. AUTOHEX DATA DISPLAY==> Y        8. FAST CLIST EXEC MODE==> Y

        4. AS USED CMND DISPLAY==> Y        9. ACTIVE USER EXIT    ==> N

        5. LRF EXPAND CMND AREA==> N       10. INVALID CHAR REPLACE==> _

ALL RIGHTS RESERVED                                                (C) 2007

================   CA, INC.   ==================================================

 

PF Key Display Screen

The PF Key Display screen appears when you enter the SHOW KEYS command. You may view settings of all PF/PA keys
by scrolling up/down. You may also enter or change any PF key text assignment by keying a command or phrase next to
any PF key label.

NOTE
A PF key may also be assigned by pressing that PF key rather than the ENTER key to execute a command. For
more information., see Extended Command Processing.

mm/dd/yy.......................PF KEY ASSIGNMENTS......................hh:mm:ss

PA1 : INTERRUPT KEY

PA2 : FINISH NOSAVE

PA3 :

PF1 : HELP

PF2 : KEYS

PF3 : END

PF4 : DISPLAY &D
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PF5 :

PF6 :

PF7 : UP

PF8 : DOWN

PF9 :

PF10:

PF11:

PF12:

DML/O Rnn.nn ========================================================= CA, INC.

RECORD=                 STATUS=0000  DBKEY=0000000255-0008 KEY0=0000000000-0000

KEYS

 SUBSCHEMA=EMPSS01   SCHEMA=EMPSCHM   VER=0100    COL 001-080  LINE 0001 OF 0030

 

EQUATE Display Screen

The EQUATE Display screen appears when you enter the SHOW EQUATES command. This display is a list of all
abbreviations created during this session or loaded as part of a PROFILE. Standard abbreviations are not displayed.

This screen has no provisions for data update. Changes are made only with the EQUATE command. See IDMS DMLO
Session for detailed information on the EQUATE command and its use in Extended Command Processing.

mm/dd/yy......................USER-DEFINED EQUATES.....................hh:mm:ss

EMPID...... EMP-ID-0415

EMPLNAME... EMP-LAST-NAME-0415

EMPFNAME... EMP-FIRST-NAME-0415

EMPNAME.... EMP-NAME-0415

DML/O Rnn.nn ========================================================= CA, INC.

RECORD=                 STATUS=0000  DBKEY=0000000255-0008 KEY0=0000000000-0000

SHOW EQUATES

 SUBSCHEMA=EMPSS01   SCHEMA=EMPSCHM   VER=0100    COL 001-080  LINE 0001 OF 0004

 

Database Key Display Screen

The Database Key Display screen appears when you enter the SHOW KEYPADS command. It displays database keys
and page-information which are part of the subschema-control-block as well as the ten IDMS DMLO database work areas
for DBKEYS (KEY0 - KEY9) and PAGE-INFO values (PGR0 - PGR9). Note that three equivalent formats are displayed.

This screen has no provision for data update. Changes to DBKEY and PAGE-INFO values occur as a result of executing
IDMS DML commands, or in the case of DBKEYS as a result of MOVE commands which specify one of the database key
fields as a target.

 mm/dd/yy.......................DATABASE KEY FIELDS....................hh:mm:ss

 SSCTRL: DBKEY........        75008-0001    X'00928001'    F'9601025'

 SSCTRL: DIRECT-DBKEY.

 SSCTRL: PGINFO                1001-0000    X'03E90007'    F'65601543'

 KEYPAD: KEY0.........
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 KEYPAD: KEY1.........

 KEYPAD: KEY2.........

 KEYPAD: KEY3.........

 KEYPAD: KEY4.........

 KEYPAD: KEY5.........

 KEYPAD: KEY6.........

 KEYPAD: KEY7.........

 KEYPAD: KEY8.........

 KEYPAD: KEY9.........

 KEYPAD: PGR0.........        1001-0000    X'03E90007'    F'65601543'

 KEYPAD: PGR1.........

 KEYPAD: PGR2.........        1001-0000    X'03E90007'    F'65601543'

 KEYPAD: PGR3.........

 KEYPAD: PGR4.........

 KEYPAD: PGR5.........

 KEYPAD: PGR6.........

 KEYPAD: PGR7.........

 KEYPAD: PGR8.........

 KEYPAD: PGR9.........

 DML/O Rnn.nn ========================================================= CA, INC.

 RECORD=EMPLOYEE        STATUS=0000  DBKEY=0000075008-0001 KEY0=000000000000000

 SHOW KEYPADS

 SUBSCHEMA=EMPXSS01  SCHEMA=EMPXSCHM  VER=0100   COL 001-080  LINE 0001 OF 0024

 

Sets Display Screen

This screen is displayed if:

• You enter the SHOW SETS command
• You use the selection variable ?S as part of, or instead of, an IDMS DML or IDMS DMLO command.

If ?S is part of a command, you may select a setname by entering "S" next to the item of interest. Otherwise, the display is
informational only.

For more information on selection variables, see IDMS DMLO Session.

ACTION     SET              OWNER            MEMBERS

   _   001 COVERAGE-CLAIMS  COVERAGE         DENTAL-CLAIM     HOSPITAL-CLAIM

   _                                         NON-HOSP-CLAIM

   _   003 DEPT-EMPLOYEE    DEPARTMENT       EMPLOYEE

   _   004 EMP-COVERAGE     EMPLOYEE         COVERAGE

   _   005 EMP-EMPOSITION   EMPLOYEE         EMPOSITION

   _   006 EMP-EXPERTISE    EMPLOYEE         EXPERTISE

   _   007 EMP-NAME-NDX     SYSTEM           EMPLOYEE

   _   008 JOB-EMPOSITION   JOB              EMPOSITION

   _   009 JOB-TITLE-NDX    SYSTEM           JOB

   _   010 MANAGES          EMPLOYEE         STRUCTURE

   _   011 OFFICE-EMPLOYEE  OFFICE           EMPLOYEE

   _   012 REPORTS-TO       EMPLOYEE         STRUCTURE

   _   013 SKILL-EXPERTISE  SKILL            EXPERTISE

   _   014 SKILL-NAME-NDX   SYSTEM           SKILL
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DML/O Rnn.nn ========================================================= CA, INC.

RECORD=                 STATUS=0000  DBKEY=0000000255-0008 KEY0=0000000000-0000

OBT FIR IN ?S

 

Scratch Display Screen

This screen is displayed if:

• You enter the SHOW SCRATCH command.
• You use the selection variable ?T as part of, or instead of, an IDMS DML or IDMS DMLO command.

You may delete a SCRATCH area by entering "K" next to the item(s) to be deleted.

If ?T is part of a command, you may select a scratch area by entering "S" next to the item of interest. Otherwise, the
display is informational only.

For detailed information on selection variables, see IDMS DMLO Session.

SUBSCHEMA=EMPSS01   SCHEMA=EMPSCHM   VER=0100    COL 001-080  LINE 0001 OF 0003

        *================== SCRATCH AREA ID ==================*

ACTION  *----- CHAR ─────* *------------- HEX ────────────────*

   _    ALFTEST1           C1D3C6E3C5E2E3F140404040404040404040

   _    ALFTEST2           C1D3C6E3C5E2E3F240404040404040404040

   _    ALFTEST3           C1D3C6E3C5E2E3F340404040404040404040

DML/O Rnn.nn ========================================================= CA, INC.

RECORD=EMPLOYEE         STATUS=0000  DBKEY=0000075008-0001 KEY4=0000075007-0001

GET SCR ?T FIRST

ISQ01  ACTION = (K)ill, (S)elect -or- PA1  to exit

SUBSCHEMA=EMPSS01   SCHEMA=EMPSCHM   VER=0100    COL 001-080  LINE 0001 OF 0003

 

Menu/Assist Mode Screen

The Menu/Assist Mode of IDMS DMLO provides a more structured environment which can relieve the less experienced
IDMS user of needing detailed knowledge of IDMS DML syntax.

The initial Menu/Assist Mode screen is displayed when you enter the SET MENU ON command, or when you specify this
option on the OPTIONS screen. This screen contains installation-defined instructional messages in the data display area.

After entry of the first command in Menu Mode, the upper portion of the screen becomes a data display and entry area.

You may switch back and forth between Menu/Assist Mode and "Expert" Mode as desired using the SET MENU OFF/ON
command or the Options screen (by using the SHOW OPTIONS command).

 You have selected the "MENU/ASSIST" mode of DML/O.

 Please note the following :

 ►► All DML and DML/O commands will continue
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 to be recognized

 ►► Shorthand commands are now possible.

 Each command consists of a code (formed

    by concatenating parenthesized letters) and one or subschema

    entities.

 ►► Notation for subschema entities is as follows:

    R = record   S = set   A = area   K = dbkey   F = sortfield

   <R> => record is optional    S/A => either set or area is

   required

 ►► If a name is not known, entering ?R, ?S, ?A will

 display a selection list.

 ►► Any abbreviations entered via EQUATE commands

 commands will be honored.

 ►► Entity variables &R, &S, &A will

 be honored.

 ►► For example, the DML command OBTAIN FIRST EMPLOYEE WITHIN EMPLOYEE-AREA

    could be entered as  OF EMPLOYEE EMPLOYEE-AREA  -or-  OF EMPLOYEE &A

 DML/O Rnn.nn ================ ERROR STATUS : 0000 ================== CA, INC.

 *-------- (O)BTAIN / (F)IND ────────*

 (C)ALC    R          (F)IRST  <R> S/A      (E)RASE (A)LL  R        (FIN)ISH

 (D)BKEY  <R> K       (N)EXT   <R> S/A      (CO)NNECT      R S      (COM)MIT

 (DU)P     R          (P)RIOR  <R> S/A      (DI)SCONNECT   R S      (ROL)LBACK

 (CU)RRENT R/S/A      (L)AST   <R> S/A      (M)ODIFY       R

 (O)WNER     S        (U)SING   R  S F      (S)TORE        R        PF1: HELP

 ..COMMAND  INPUT..

 ..MESSAGE OUTPUT..                                          DBKEY: 255-8

mm/dd/yy........................RECORD : EMPLOYEE......................hh:mm:ss

02 EMP-ID-0415..............................N  0023

02 EMP-NAME-0415............................G

 03 EMP-FIRST-NAME-0415.....................A  KATHERINE

 03 EMP-LAST-NAME-0415......................A  O'HEARN

02 EMP-ADDRESS-0415.........................G

 03 EMP-STREET-0415.........................A  12 EAST SPEEN ST

 03 EMP-CITY-0415...........................A  NATICK

 03 EMP-STATE-0415..........................A  MA

 03 EMP-ZIP-0415............................G

  04 EMP-ZIP-FIRST-FIVE-0415................A  02364

  04 EMP-ZIP-LAST-FOUR-0415.................A  9999

02 EMP-PHONE-0415...........................N  6178897134

02 STATUS-0415..............................A  01

                       OBTAIN FIRST EMPLOYEE WITHIN &A

DML/O Rnn.nn ================ ERROR STATUS : 0000 ==================== CA, INC.

*--------- (OB)TAIN / FIND ─────────*

(C)ALC    R          (F)IRST  <R> S/A      (E)RASE (A)LL  R        (FIN)ISH

(D)BKEY  <R> K       (N)EXT   <R> S/A      (CO)NNECT      R S      (COM)MIT

(DU)P     R          (P)RIOR  <R> S/A      (DI)SCONNECT   R S      (ROL)LBACK

(CU)RRENT R/S/A      (L)AST   <R> S/A      (M)ODIFY       R

(O)WNER     S        (U)SING   R  S F      (S)TORE        R        PF1: HELP

OBTAIN FIRST EMPLOYEE WITHIN &A

-OK-                                                        DBKEY: 75007-1
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Expanded Command (LRF) Screen

The standard Data Manipulation screen contains only one line for entry of IDMS DML and IDMS DMLO commands.
This is normally sufficient. However, IDMS DML does allow for the possibility of very long commands. This could occur
particularly in the case of complex WHERE expressions for LRF records. The Expanded Command screen is displayed
when you enter the command SET LRF ON, or when you specify that option on the Options screen. This screen format
allows for a multi-line command input area. If this is still insufficient for a particular command, you may use the EQUATE
facility to establish abbreviations for phrases/words in the command.

You may switch back and forth between expanded command and standard format via the SET LRF OFF/ON command or
the OPTIONS screen as desired.

mm/dd/yy........................RECORD : EMPLOYEE......................hh:mm:ss

02 EMP-ID-0415..............................N  0023

02 EMP-NAME-0415............................G

 03 EMP-FIRST-NAME-0415.....................A  KATHERINE

 03 EMP-LAST-NAME-0415......................A  O'HEARN

02 EMP-ADDRESS-0415.........................G

 03 EMP-STREET-0415.........................A  12 EAST SPEEN ST

 03 EMP-CITY-0415...........................A  NATICK

 03 EMP-STATE-0415..........................A  MA

 03 EMP-ZIP-0415............................G

  04 EMP-ZIP-FIRST-FIVE-0415................A  02364

  04 EMP-ZIP-LAST-FOUR-0415.................A  9999

02 EMP-PHONE-0415...........................N  6178897134

02 STATUS-0415..............................A  01

02 SS-NUMBER-0415...........................N  019556712

02 START-DATE-0415..........................G

DML/O Rnn.nn ========================================================= CA, INC.

OBT FIR EMPLOYEE IN &A

 -OK-

                                 STATUS=0000                 LINE 0001 OF 0027

 

Interrupt Screen

The Interrupt screen is displayed when you press the "interrupt" key during the mainline IDMS DMLO session. The
interrupt key is a key pre-defined at IDMS DMLO installation and changeable for each session.

The Interrupt screen prompts you to enter an indicator of your "intentions"; i.e., to CONTINUE the session or to
ROLLBACK/CONTINUE and terminate the session.

The screen exists for compatibility with earlier versions as well as protection against inadvertent use of the interrupt key.

NOTE
The interrupt key is also used to escape from selection lists which expect a selection to complete the syntax of a
command. In such a case, the Interrupt screen will not be displayed.

=============   CA IDMS DML ONLINE RELEASE nn.nn ====================

 1156



 Programming

                     SELECT ONE OF THE FOLLOWING CHOICES

                     FINISH

                     ROLLBACK

                     CONTINUE

ALL RIGHTS RESERVED                                                (C) 2007

================   CA, INC.   =================================================

IDMS DMLO Session Termination
You may terminate the IDMS DMLO session by entering the FINISH command, or the ROLLBACK command without
the CONTINUE option. If you do not specify a SAVE/NOSAVE option, the PROFILE Save screen is displayed. If you did
specify one of those options, the requested PROFILE is performed and IDMS DMLO terminates. For more information on
the FINISH and ROLLBACK commands, see IDMS DMLO Session.

PROFILE Save Screen

The PROFILE Save screen is displayed based on the session termination request as described above. This screen allows
you to update the active PROFILE, or to create a new PROFILE. If a PROFILE was loaded at session startup, its name
will appear on this screen. You may change the PROFILE name to create/update another. You may also specify which
PROFILE components are to be updated. Only those items with a "Y" will be used for update.

=============   CA IDMS DML ONLINE RELEASE nn.nn ====================

        SAVE SESSION PARAMETERS AS           ==> EMPPROF

        SELECT/EXCLUDE (Y/N) ITEMS TO BE SAVED :

                       SIGNON SCREEN VALUES  ==> Y

                       BIND/READY OPTIONS    ==> Y

                       PF KEY SETTINGS       ==> Y

                       EQUATE SETTINGS       ==> Y

        AND PRESS ENTER TO SAVE     OR     PRESS PA1  TO BYPASS FUNCTION

       I5012  ERROR-STATUS 0000 RETURNED FROM FINISH

ALL RIGHTS RESERVED                                                (C) 2007

================   CA, INC.    =================================================

 1157



 Programming

Using the IDMS DMLO CLIST Processor
The IDMS DMLO CLIST processor provides the facility for creating, maintaining, and executing sequences of IDMS DML
and/or IDMS DMLO commands. Storage of CLIST modules and module-level maintenance is similar to storage and
maintenance of PROFILES.

What is a CLIST?

An IDMS DMLO CLIST is a sequence of IDMS DML and IDMS DMLO commands which may be executed as a mini-
program. Any IDMS DML and IDMS DMLO command may be incorporated in a CLIST. In addition, there are special
CLIST commands and constructs which allow an IDMS DMLO CLIST to incorporate looping and conditional capabilities.

A CLIST may be written using variable arguments which are supplied when execution of the CLIST is requested. This
allows you to write general-purpose routines for frequently needed database functions.

Global CLISTs are supported. These CLISTs are prepared by the IDMS DMLO system administrator, and are accessible in
read-only form to all users of the system. When you request a list of available CLISTs, global CLISTs are flagged "SYS".

CLIST Creation

Use the EDIT command to create or update a CLIST. This command invokes the editor for CLIST text processing. This
command is available only in an IDMS/DC environment.

EDIT [S.]clist-name

Where:

S.
-- forces access to global CLIST if both a user and global CLIST of same name exist.

clist-name
-- 1-8 character CLIST identifier.

Details of the IDMS DMLO CLIST editing commands are discussed in CLIST Editing Commands.

If you are not the IDMS DMLO system administrator, an attempt to edit a global CLIST forces you into a BROWSE rather
than an EDIT session. You may, however, copy global CLISTs into one of your own CLISTs during an EDIT session.

 EDIT ─── EDIT  CLIST : GETCALC                                COLUMNS 001 072

 COMMAND ===>                                                  SCROLL ===> PAGE

 ****** *** TOP OF DATA *************************************** CA IDMS/DMLO ***

 000001 * GENERIC OBTAIN CALC ROUTINE

 000002 :%1 = RECORD TO BE OBTAINED

 000003 :%2 = CALC-KEY FIELD NAME

 000004 :%3 = VALUE OF CALC-KEY TO BE READ

 000005 *

 000006 CINIT %1

 000007 MOVE %3 TO %2

 000008 OBTAIN CALC %1

 000009 ENDC

 ****** *** BOTTOM OF DATA ************************************ CA IDMS/DMLO 
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CLIST Selection/Maintenance

At any time during the session you may enter the LIST command. This will result in a selection list of available CLIST
modules. The list includes CLISTs stored under your user ID as well as global CLISTs. If the first statement in a CLIST is a
comment ("*" in column 1), part of that comment will be displayed in the list.

You may enter module-level maintenance commands for your CLISTs. These commands allow you to COPY (possibly
from another user), RENAME, and KILL (delete) CLISTs. For complete descriptions of the maintenance commands., see
IDMS DMLO Session.

You may enter CLIST maintenance commands at anytime during a session, not only when the CLIST Selection/
Maintenance screen is displayed.

 ACTION  CLIST     SRC   DESCRIPTION                       USED  ADDED

    _    PUTTESTQ        * BUILD TEST QUEUES              mmddyy mmddyy

    _    PUTTESTS        * BUILD TEST SCRATCH             mmddyy mmddyy

    _    TEST01          * NULL TEST CLIST                mmddyy mmddyy

    _    TEST02          * NULL TEST CLIST                mmddyy mmddyy

    _    TEST03          * NULL TEST CLIST                mmddyy mmddyy

    _    OBTCALC   SYS   * GENERIC OBTAIN CALC            mmddyy mmddyy

 DML/O Rnn.nn ====================================================== CA, INC.

 RECORD=employee         STATUS=0000  DBKEY=0000075008-0001 KEY4=0000075007-0001

 LIST

 I6010  ACTION = (E)dit, e(X)ecute, or (K)ill

CLIST Execution

Use the following command to request execution of a CLIST:

EXEC [S.]clist-name a1 a2 a3 a4 a5 a6 a7 a8 a9

Where:

S. -
forces access to global CLIST if both a user and global CLIST of same name exist.

clist-name
- 1-8 character CLIST identifier.

a1 ... a9
- represent optional arguments for replacement of CLIST variables appearing within the body of the CLIST.

You may incorporate CLIST variables within any CLIST statements. These variables are of the form %1 ... %9. This
variable capability allows you to prepare general-purpose modules for frequently used functions.

Arguments supplied with the EXEC statement may be record, area, set, scratch/queue names, element names, keywords,
or literals of any acceptable format. The arguments will replace all occurrences of the corresponding variables within the
CLIST statements at the time the statement is executed.
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You may indicate that an optional argument is null by entering "," for that argument. This will cause the corresponding
symbol to be replaced by a null string in the CLIST command. You may test if argument n is null with a conditional test for
%NULLn. This conditional name is "true" if the corresponding argument is supplied as a null value.

The CLIST facility allows you to use DEFINE symbols (:%n) for documenting the use of CLIST arguments ahead of the
executable CLIST commands. Not only will this provide documentation for a user who is editing the CLIST, but it allows
the CLIST processor to prompt for missing arguments. If a CLIST command is encountered which includes a CLIST
variable for which a corresponding argument has not been provided, the processor will display a screen which allows you
to supply the missing argument value. If a DEFINE exists for the missing argument, the associated documentation is also
displayed as shown below.

For more information, see CLIST Editing Commands.

mm/dd/yy.....................GETCALC  COMMAND PROMPT...................hh:mm:ss

THE FOLLOWING COMMAND CONTAINS UNRESOLVED CLIST ARGUMENTS. YOU MUST PROVIDE

VALUE(S) TO CONTINUE EXECUTION. AFTER ENTERING VALUES, PRESS THE "END" KEY

CINIT %1

:%1 = RECORD TO BE OBTAINED

:%1 001-064..

:%1 065-128..

:%1 129-192..

:%1 193-256..

DML/O Rnn.nn === CLIST = GETCALC              DEPTH C=01 R=00 ======== CA, INC.

RECORD=EMPLOYEE         STATUS=0000  DBKEY=0000075008-0001 KEY0=0000000000-0000

EXEC GETCALC

SUBSCHEMA=EMPSS01   SCHEMA=EMPSCHM   VER=0100    COL 001-080  LINE 0001 OF 0012

If you have no idea of what arguments are needed for a given CLIST, "EXEC clist-name ?" will cause the CLIST processor
to prompt for all arguments, and display all DEFINE information. Such documentation for any non-trivial CLIST is highly
recommended. Note that a CLIST may EXEC another CLIST. Thus, you may define CLIST subroutines called by other
CLISTs. IDMS DMLO will ensure that recursion does not occur; i.e., a CLIST does not appear at multiple levels in an
active EXEC nest.

CLIST Execution Modes

IDMS DMLO provides the following CLIST execution modes:

• FAST Mode
• STEP Mode
• STEP/LEARN Mode

Selection of execution mode is done with the SET CLIST FAST/STEP command or with the Options screen.

Specification of LEARN Mode is done with the LEARN ON/OFF command or with the Options screen.

FAST Mode Execution

FAST Mode execution executes series of commands without interruption until a stopping point is reached. A stopping
point is any error condition, a PAUSE or PROMPT command, or end of the CLIST. If an error condition occurs, execution
will revert to STEP Mode. FAST Mode does not provide any screen displays until a stopping point occurs.
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STEP Mode Execution

STEP Mode execution executes one command at a time and displays the results of that command. You must press
the ENTER key to cause the next command to be executed. In between CLIST commands you may enter additional
commands to be executed. When you press the ENTER key without a command line entry, the CLIST will execute its next
command.

During STEP Mode, IDMS DMLO displays the next command to be executed in the message area of the display.

STEP/LEARN Mode Execution and Command Input

The LEARN Mode for command input during STEP Mode CLIST execution will execute and permanently insert into the
CLIST source any commands which you enter when the CLIST is paused.

IFC and REPEAT commands may not be entered during LEARN Mode execution.

Use the LEARN ON/OFF command to initiate/terminate LEARN Mode. You may enter the command before starting CLIST
execution, or at any time during execution. It may also appear as a command within the CLIST itself.

The IDMS DMLO display indicates that you are in LEARN/STEP Mode.

CLIST Commands

The IDMS DMLO CLIST processor provides extensive CLIST capabilities. Detailed information on CLIST command
syntax can be found in the online documentation and in IDMS DMLO Session.

• CLIST Control Commands
– EXEC
– EXITC
– ENDC
– QUIT

• CLIST Iteration Commands
– REPEAT
– EXITR
– ENDR

• CLIST Status Test Command
– ON

• CLIST Conditional Commands
– IFC
– ENDIF
– ELSE

• CLIST Data Manipulation Command
– MOVE

• CLIST Interrupt Commands
– PAUSE
– RESUME
– PROMPT

• CLIST Record Processing Commands
– CBIND
– CINIT

CLIST Examples

This section contains three CLIST examples which use a variety of IDMS DMLO CLIST processing features:
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NOTE
For detailed CLIST command syntax information, see the section "IDMS DMLO Sessions"

CLIST Example #1

This CLIST deletes a specified record.

 EXEC CALCDEL record-name calc-field calc-key del-opt

 (1)  CINIT %1

 (2)  MOVE %3 to %2

 (3)  OBTAIN CALC %1

 (4)  ON ANYERR QUIT REQUESTED RECORD NOT FOUND

 (5)  IFC %NULL4

        ERASE %1

      ELSE

        ERASE %1  %4 MEMBERS

      ENDIF

 (6)  ENDC

 (1)  Conditionally BIND and load the dictionary elements of record

 (2)  Set calc-field to calc-key

 (3)  Obtain the selected record (record-name)

 (4)  If any CA IDMS error, stop execution and display 'REQUESTED RECORD NOT FOUND'.

 (5)  Determine format of CA IDMS DML ERASE command based on content (or NULL status) of del-opt.

 (6)  Required CLIST terminator

CLIST Example #2

This CLIST sweeps an area or set, looking for a field value in a record. It makes use of variable processing/prompting and
conditional statements.

 EXEC SCANFOR record set/area search-fld search val max-rec

 (1)  **** SWEEP AREA OR SET LOOKING FOR FIELD VALUE IN A RECORD

 (2)  :%1 = PRIMARY RECORD NAME

      :%2 = SET OR AREA NAME TO BE SWEPT

      :%3 = FIELD NAME TO BE TESTED

      :%4 = VALUE TO LOCATE

      :%5 = MAX RECORDS TO CHECK W/O HIT

      *

 (3)  OBTAIN FIRST %1 IN %2

 (4)  REPEAT %5

 (5)  ON 0307 EXITR

 (6)  IFC %3 = %4
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         EXITR

      ENDIF

 (7)  OBTAIN NEXT %1 IN %2

 (8)  ENDR

 (9)  ENDC

 (1)  COMMENT line

 (2)  Define lines (used during variable prompting)

 (3)  Start search process

 (4)  Start of loop

 (5)  On end-of-set, leave loop

 (6)  If item of interest found, leave loop

 (7)  Get next record

 (8)  Required loop terminator

 (9)  Required CLIST terminator

NOTE
In order for SCANFOR to work, you must establish currency for the owner if a set is selected.

CLIST Example #3

This CLIST is an example of an 'application' CLIST which incorporates nesting of CLISTs. For a specified R-CUSTOMER
record, locate the first R-PO (in CUST-PO set) for which PO-DATE is a specified value. If for that record, PO-UNSHIP =
0.00, delete the record.

 EXEC DELZERO 'SMITH' 890501

 (1)  **** DELETE SELECTED R-PO RECORDS

 (2)  :%1 = R-CUSTOMER RECORD KEY (MAX 20 BYTES)

      :%2 = PO-DATE VALUE TO BE LOCATED (YYMMDD)

      *

 (3)  CINIT R-CUSTOMER

 (4)  MOVE %1 TO RCUST-KEY

 (5)  OBTAIN CALC R-CUSTOMER

 (6)  ON DB-REC-NOT-FOUND QUIT RECORD NOT FOUND

 (7)  EXEC SCANFOR R-PO CUST-PO PO-DATE %2 UNTIL

 (8)  ON DB-END-OF-SET   QUIT NO PO FOR %2

 (9)  IFC PO-UNSHIP = 0.00

         ERASE R-PO ALL MEMBERS

      ELSE

         QUIT PO HAS NONZERO UNSHIP
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      ENDIF

 (10) ENDC

 (1-2) COMMENT / DEFINEs

 (3)   Ensure R-CUSTOMER field definitions loaded, and bound

 (4)   Set desired record key

 (5)   Read record of interest

 (6)   If not found, exit with message

 (7)   Call CLIST SCANFOR to walk CUST-PO set (see CLIST Example #2)

 (8)   If not found, exit with message

 (9)   Delete record or exit with message depending on PO-UNSHIP

 (10)  Required CLIST terminator

Commands (DMLO)
IDMS DMLO includes a powerful syntax processor which allows you to combine command-line entry, variable symbols,
PF key text, and abbreviations (EQUATEs) to create executable commands.

See CLIST Editing Commands for a complete description of the CLIST editing commands.

IDMS DML Commands and Restrictions
IDMS DMLO supports all IDMS DML commands except for those exceptions listed below.

This section assumes that you are generally familiar with IDMS DML commands and understand the concept of IDMS
currency. See the appropriate IDMS sections for detailed information on these topics.

IDMS DML Control Statements
The following is a list of IDMS DML control statements in the formats accepted by IDMS DMLO

NOTE

For a description of the statements, see "COBOL Data Manipulation Language (DML) Statements."

      ┌/             \┐

 BIND │< record-name >│

      └\ ALL         /┘

                    ┌                 ┌/           \┐ /           \┐

 READY [area-name]  │ USAGE-mode [IS] │< PROTected >│ < RETRieval >│

                    └                 └\ EXCLusive /┘ \ UPDate    /┘

 COMMIT [TASK] [ALL]

               ┌/ NOSAVE            \┐

 FINISH [TASK] │< SAVE              >│

               └\ SAVE=profile-name /┘

                 ┌/ CONTinue          \┐

 ROLLBACK [TASK] │< NOSAVE            >│

                 ││ SAVE              ││

                 └\ SAVE=profile-name /┘

 IF set-name IS [NOT] EMPty [imperative-statement]

 IF [NOT] set-name MEmber [imperative-statement]

 KEEP [EXCLusive] CUrrent record-name
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                          /        \ /           \

 KEEP [EXCLusive] CUrrent < WIthin > < set-name  >

                          \ IN     / \ area-name /

IDMS DML Retrieval Statements
The following is a list of IDMS DML retrieval statements in the formats accepted by IDMS DMLO:

Format 1

< FIND > [KEEP [EXCLusive]]  [record-name] DB-KEY [IS] < KEYn >

\ OBTain /                                              \ dbkey-literal /

Format 1B

< FIND > [KEEP [EXCLusive]]  DB-KEY [IS] < KEYn >

\ OBTain /                                 \ dbkey-literal /

     PAGE-INFO  <     PGRn      >

                 \ pgr-literal /

Format 2

 

 < FIND > [KEEP [EXCLusive]]  CUrrent record-name

 \ OBTain /

 < FIND > [KEEP [EXCLusive]]  CUrrent < WIthin > < set-name >

 \ OBTain / \ IN / \ area-name /

Format 3

                               / Next   \

                               │ PRior  │

 < FIND   > [KEEP [EXCLusive]]  < First  > [record-name]

 \ OBTain /                    │ Last   │

                               \ number /

       / WIthin \ / set-name  \

       < IN     > < area-name >

                              

Format 4

< FIND > [KEEP [EXCLusive]]  OWner < WIthin > set-name
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\ OBTain /                          \ IN     /

Format 5

 / CALC \

< FIND > [KEEP [EXCLusive]]  < ANY > record-name

\ OBTain / \ DUPlicate /

Format 6

 

 < FIND > [KEEP [EXCLusive]]  record-name < WIthin > area-name

 \ OBTain / \ IN /

 / SORTKEY \

 set-name [CUrrent] USing < field-name >

 \ literal /

Get

GET record-name

Using FIND/OBTAIN Commands

In the FORMAT 3 FIND/OBTAIN the clause 'WITHIN set-name/area-name' may be omitted. If omitted, this will default to
'WITHIN area-name' and IDMS DMLO will determine the correct area-name for the record requested.

FORMAT 1, 5, and 6 of the FIND/OBTAIN commands require definition of a symbolic key or database key before
execution. The following discussion explains how to execute these commands in the IDMS DMLO environment.

Format 1

< FIND > [KEEP [EXCLusive]]  [record-name] DB-KEY [IS] < KEYn >

\ OBTain /                                              \ dbkey-literal /

The Format 1 FIND/OBTAIN command requires a database key. The db-key value may be provided as a literal or in
one of the ten IDMS DMLO KEYPAD fields. The dbkey-literal may be specified as PPPPPP-LLLL (page-line format),
X'hhhhhhhh' (hexadecimal format), or F'nnnnnnnnn' (decimal format).

A value may be established in the KEYn KEYPAD by using one of the following commands:

1. ACCEPT KEYn FROM ..... CURRENCY
2. RETURN KEYn FROM .....
3. MOVE ..... TO KEYn

Format 1B

< FIND > [KEEP [EXCLusive]]  DB-KEY [IS] < KEYn > PAGE-INFO < PGRn >

\ OBTain /                                 \ dbkey-literal /              \ pgr-literal /

The PAGE-INFO value may be provided as a literal or in one of the ten IDMS DMLO PGR0 - PGR9 KEYPAD fields. The
pgr-literal may be specified as X'hhhhhhhh' (hexadecimal format) or F'nnnnnnnn' (decimal format).

A value may be established in the PGRn KEYPAD by using one of the following commands:
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ACCEPT PGRn FOR record-name

ACCEPT KEYn FROM ... CURRENCY

Format 5

 / CALC \

< FIND > [KEEP [EXCLusive]]  < ANY > record-name

\ OBTain / \ DUPlicate /

To execute a FORMAT 5 FIND/OBTAIN CALC command you must set the record elements comprising the calc key. To
accomplish this use one of the following procedures:

1. Using the Data Manipulation Screen
a. Display the record type to be retrieved.
b. Enter appropriate data in the calc key field(s).
c. Press the ENTER key.
d. Enter the FORMAT 5 command in the command area.
e. Press the ENTER key or a PF key.

2. Using the Command Line (Option 1)
a. MOVE key-value TO sort-key-field (for each element of sort key)
b. Enter the FORMAT 6 command and press the ENTER key or a PF key.
c. Using the Command Line (Option 2)

3. Enter the format 6 command with an appropriate literal and press the ENTER key or a PF key.

Format 6

 

 < FIND > [KEEP [EXCLusive]]  record-name < WIthin > area-name

 \ OBTain / \ IN /

 / SORTKEY \

 set-name [CUrrent] USing < field-name >

 \ literal /

The Format 6 FIND/OBTAIN USING command needs the symbolic key of a sorted set key to execute.

The method for executing the Format 6 statement is similar to the method used to execute the Format 5 statement.
However, the Format 6 statement pertains to indexed records and sorted sets.

To execute this statement IDMS DMLO must be given the value of the sorted or index key.

To supply IDMS DMLO with the information, use one of the following methods:

1. Using the Data Manipulation Screen
a. Display the record type to be retrieved.
b. Enter appropriate data in the sort key field(s).
c. Press the ENTER key.
d. Enter the Format 6 command and press the ENTER key or a PF key.

2. Using the Command Line (Option 1)
a. MOVE ... sort-key-field
b. Enter the Format 6 command press the ENTER key or a PF key.
c. Using the Command Line (Option 2)

3. Enter Format 6 command with literal of appropriate type.
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FIND/OBTAIN Special Considerations

Symbolic Keys

In the Format 6 FIND/OBTAIN command, there are three options for specifying the symbolic key:

SORTKEY
causes IDMS DMLO to gather multiple sort-keys into an internal work area for the use of the actual IDMS DML
call to IDMS. The SORTKEY parameter provides support for multiple non-contiguous sort-key fields, but may also
be used for records with contiguous or single sort-key fields.
If SORTKEY is entered for a set sorted by db-key, then the KEY field, as shown in the command/status area, will
be used as the key for the IDMS DML call to IDMS.

field-name
names a field which will be used as the key for the set or index named in the command. This option is used for
contiguous or single sort-key fields. The specified field-name need not be an element within the specified record.

literal
may be specified for any sorted set. The literal may be in character, hexadecimal, or dbkey format as may be
appropriate. Use of a literal behaves as though the data had in fact been keyed into the record fields comprising
the SORTKEY (literal length need not match the sum of fields).

See the discussion of CLIST Example #2 for allowable literal formats.

IDMS DML Modification Statements
The following is a list of IDMS DML modification statements in the formats accepted by IDMS DMLO:

 STOre record-name

                   ┌/ PERManent   \┐

 ERAse record-name │< SELective   >│

                   └\ ALL MEmbers /┘

 MODify record-name

 CONNect record-name TO set-name

 DISConnect record-name FROM set-name

IDMS DML Save Statements
Contents

The following is a list of IDMS DML save statements in the formats accepted by IDMS DMLO:

                   /             \           

 ACCept KEYn FROM /  record-name  \ CUrrency /      \

                  \   set-name    /          \ PGRn /    

                   \  area-name  / 

                            / NEXT  \

 ACCept KEYn FROM set-name <  PRIOR  > CUrrency /      \

                            \ OWNER /           \ PGRn / 

 ACCept PGRn FOR record-name

         / IDMS-STATISTICS \

 ACCept <  STATISTICS       > [RESET] [DELTA]

         \ STATS           /
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                                  / Currency                \

                                  │ First [Currency]        │

                                  │ Last [Currency]         │

 RETURN KEYn FROM index-set-name < Next [Currency]           > [KEY [INto] field-name]

                                  │ Prior [Currency]        │

                                  │ USING index-key-value-v │

                                  \ USING SORTKEY           /

ACCEPT/RETURN Special Considerations

Keyn always refers to one of the ten IDMS DMLO KEYPAD fields.

PGRn always refers to one of the ten IDMS DMLO PAGE-INFO values.

In the RETURN statement:

• index-key-value-v may be an element within a previously referenced record, or may be a literal value
• field-name is any element within a previously referenced record.

In the ACCEPT IDMS-STATISTICS statement:

• RESET and DELTA are IDMS DMLO extensions to standard IDMS DML syntax which permit display of incremental
statistics.

• If neither RESET nor DELTA is used, statistics values displayed are cumulative since the start of your IDMS DMLO
session.

• If DELTA is used, the statistics represent the incremental change since RESET was last used as an ACCEPT
parameter, or if RESET was never used, since the beginning of your session.

• If RESET is used, a new "zero" point is established for later DELTA usage.

LRF Commands
The Logical Record Facility of IDMS DMLO allows access to both LR and mixed subschemas. All LRF commands are
available, as well as some WHERE clause capabilities.

IDMS DMLO supports all WHERE clause features except:

• Subscripted fields
• More than 4 levels of qualification

WHERE clause syntax is described below.

The WHERE clause can be used in conjunction with the following LRF commands:

 OBTAIN FIRST <logical-record-name> WHERE . . .

 OBTAIN NEXT  <logical-record-name> WHERE . . .

 MODIFY       <logical-record-name> WHERE . . .

 ERASE        <logical-record-name> WHERE . . .

 STORE        <logical-record-name> WHERE . . .

See the appropriate ADS or IDMS DML section for additional information on these commands.

Entering LRF Commands

Because LRF commands have the potential to be much longer than IDMS DML commands, a new optional format for the
static part of the screen is available to deal with LRF commands. The new format may be selected using the SET LRF
ON/OFF command.
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IDMS DMLO, IDMS DML, and LR commands may always be entered in the MENU/ASSIST Mode or standard screen
formats; the larger command area in the 'LR' format is available if needed.

To enter commands longer than the available command line(s), use the EQUATE phrase capability of IDMS DMLO to
create a shorthand form of the command. The expanded command length may exceed the input area length.

NOTE
The LRF screen is applicable not only for LRF commands, but may be used whenever an expanded command
area is needed.

WHERE Clause

                         /     \

WHERE [NOT] expression1 < AND > [NOT] expression2]. . .

                        \ OR  /

Where:

expression-DBA keyword or comparison

dbakeyword-DBA-designated keyword to select path

comparison-item1 relational item2

relational-MATCHES, CONTAINS, EQ, =, GT, >, LT, <, NE, GE, LE

item-literal

idd-defined-field-name [OF group-ID] ...

logical-rec-field-name [OF group-ID] ... [OF LR]

arithmetic expression involving any of the above

IDMS DML SCRATCH/QUEUE Processing
The following is a list of IDMS DML scratch/queue processing statements in the formats accepted by IDMS DMLO.

See the appropriate IDMS DML section for detailed information on scratch/queue syntax.

IDMS DMLO not only provides support for standard IDMS DML syntax for scratch/queue processing but also includes
some powerful extensions which simplify your use of these commands. The extensions include the following :

• Abbreviations for most keywords
• SHOW SCRATCH command and selection variable (?T) to display those scratch areas associated with your signon
• Scratch/queue entity variables (&T and &Q)
• Default scratch/queue buffer areas
• Logic to assign data area and length when not included in the command.

Abbreviations

The standard abbreviations and default parameters are described below in the detailed syntax for the scratch/queue
processing commands.

Scratch Display

The SHOW SCRATCH command (or ?T selection variable) allows you to list the scratch areas associated with your IDMS/
DC terminal. You may also invoke this list by using the ?T selection variable.
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Scratch/Queue Entity Variables

You may always reference the most recent scratch area ID or queue ID by using the entity variables &T and &Q. These
variables may appear anywhere a scratch area ID or queue ID are required.

Default Buffer Areas

You may specify any subschema or dictionary-owned record (or elements within such records) as buffer areas for scratch/
queue commands. You may also use SBUFn and QBUFn (n=0-9) which will be automatically allocated by IDMS DMLO.
SBUF and QBUF are the default values for installation-defined prefixes. Consult your system administrator for the prefix
chosen at your installation.

Default Data and Length Assignment

You may omit specification of data area and/or length for a GET or PUT command. IDMS DMLO attempt to establish a
logical value for the omitted parameter. The rules for establishing such values are as follows:

• If you specify a record name as a data area, the default length will be the record length.
• If you specify a field name as a data area, the default length will be from the start of that field to the end of its record.
• If you omit the data area from a PUTSCR request, the default will be the area and length used in a prior PUT for the

same scratch area ID.
• If you omit the data area from a GETSCR request, the default area and length will be selected from:

– Prior GETSCR request for the same scratch area ID
– Prior PUTSCR request for the same scratch area ID
– Unused SBUFn default buffer name

• If you omit the data area from a PUTQUE request, the default will be the area and length used in a prior PUT for the
same queue ID.

• If you omit the data area from a GETQUE request, the default area and length will be selected from:
– Prior GETQUE request for the same queue ID
– Prior PUTQUE request for the same queue ID
– Unused QBUFn default buffer name

GET SCRatch

 [[AREA] [ID] scratch-area]

 ┌ / Next◄                \ ┐

 │ │ First                │ │

 │ < Last                 > │

 │ │ Prior                │ │

 │ │ Current              │ │

 └ \ RECord ID scr-rec-id / ┘

 /         \

 < Delete◄ >

 \ Keep    /

 ┌                 ┌/                       \┐┐

 │ INto buff-start │<  TO buff-end          >││

 └                 └\ MAX Length max-reclen /┘┘

  [RETurn LENgth [INto] len-field]

PUT SCRatch

 [[AREA] [ID] scratch-area]

 ┌                 ┌/                    \┐┐
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 │ FROM buff-start │<  TO buff-end       >││

 └                 └\  Length scr-reclen /┘┘

 [RECord ID scr-rec-id [REPlace]] 

 [RETurn RECord ID [INto] rid-field]

DELETE SCRatch

 [[AREA] [ID] scratch-area]

 ┌ / Next                 \ ┐

 │ │ First                │ │

 │ < Last                 > │

 │ │ Prior                │ │

 │ │ Current◄             │ │

 └ \ RECord ID scr-rec-id / ┘

 [RETurn RECord ID [INto] rid-field]

GET QUEUE

 [[ID] queue-area]

 ┌ / Next◄                     \ ┐

 │ │ First                     │ │

 │ < Last                      > │

 │ │ Prior                     │ │

 │ │ N th                      │ │

 | | Sequence record-id-number | | 

 └ \ RECord ID scr-rec-id      / ┘

 /         \

 < Delete◄ >

 \ Keep    /

 /        \

 < LOck◄  >

 \ NOLock /

 /         \

 < Wait    >

 \ NOWait◄ /

 ┌                 ┌/                       \┐┐

 │ INto buff-start │< TO buff-end           >││

 └                 └\ MAX Length max-reclen /┘┘

 [RETurn LENgth [INto] len-field]

PUT QUEUE

 [[ID] queue-area]

 /       \

 < FIrst >

 \ Last  /

 ┌                 ┌/                   \┐┐

 │ FROM buff-start │< TO buff-end       >││

 └                 └\ Length scr-reclen /┘┘

 1172



 Programming

 [RETurn RECord ID [INto] rid-field]

 [RETENtion retn-days]

DELETE QUEUE

 [[ID] queue-area]

 

 / \

 < Current◄ >

 \ All /

IDMS DML Command Restrictions
Almost all of the IDMS DML commands are supported by IDMS DMLO. However, there are a few exceptions. The IDMS
DML commands that are not supported or supported with restrictions are described below:

• These commands are not supported by IDMS DMLO:

ACCEPT bind-address-v FROM record-name BIND

ACCEPT proc-control-location-v FROM proc-name PROCEDURE

BIND PROCEDURE FOR proc-name TO proc-control-location-v

• In the Format 3 FIND command, the integer must be explicit; no variable can be referenced. For example:

FIND 4 ORDER WITHIN CUSTOMER-ORDER

• The IF command can be entered with or without a second compound command. When the IF command is entered as
a single command the appropriate error-status and the message TRUE or FALSE is displayed. When the expression is
true, the second command (if present) will be executed.

• The ACCEPT and RETURN commands normally refer to the user-defined database key and page-info identifiers. In
IDMS DMLO, database key identifiers are of the form KEY0 - KEY9. KEY is equivalent to KEY0. Page-info identifiers
are of the form PGR0-PGR9. Contents of these fields can be displayed with the SHOW KEYPADS command.

• The FIND DB-KEY IS command may specify one of the KEY identifiers or a database key literal in one of three
acceptable formats are:

PPPPPP-LLLL  (page-line format)

X'hhhhhhhh'  (hexadecimal format)

F'nnnnnnnn'  (decimal format)

Examples

OBTAIN <record> DB-KEY 20510-11

OBTAIN <record> X'00501E0B'

OBTAIN <record> F'5250571'

OBTAIN <record> KEY3

A value may be established in a KEYn field by using ACCEPT, RETURN, MOVE, or by specifying those clauses of scratch
and queue commands which return RECORD IDs.

• ACCEPT db-statistics-v FROM IDMS-STATISTICS has been changed to ACCEPT IDMS-STATISTICS.
• The BIND RECORD command syntax has been extended to include BIND and BIND ALL. The BIND command causes

the Record Display screen to appear. If BIND ALL is entered, all of the records in the subschema are bound. If BIND
RECORD is entered, only the specified record will be bound.

• IDMS DML READY command syntax is fully supported. Note that READY issued with no optional clauses readies all
areas in a subschema in shared retrieval usage mode.
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Areas can also be readied on the Area Display screen. Access the Area Display screen by using the IDMS DMLO
READYLIST, SHOW AREAS, or ?A commands.

• IDMS DMLO performs complete syntactical checks on all commands entered. For example, IDMS DMLO will verify
that area, record, and set names used in commands are valid (i.e., they exist in the subschema).
IDMS will check the semantics of all commands and the IDMS error status returned in the command area will indicate
the nature of any semantic errors.

• A field with multiple subscripts is displayed with only its low-order subscript. Higher subscripts are displayed on the
high-order occurring group.

IDMS DMLO Commands
IDMS DMLO commands are entered in the command area. These commands are summarized in the following table.

Command Function
DISPLAY Display a record, group, or element within a record using various

display options.
EDIT Create or edit a CLIST.
EQUATE Establish abbreviations for any keyword, phrase, or subschema

entity.
EXEC Execute a CLIST.
HELP Access IDMS DMLO online documentation.
INIT Load record description from the dictionary, initialize the buffer or

both.
LISTC Access the CLIST Selection/Maintenance screen.
LEARN Activate Learn Mode during CLIST Step Mode execution.
MOVE Transfer data.
PRINT Print the complete current formatted display or the currently

displayed screen.
READYLIST Display the Area Selection screen.
SAVE Display the PROFILE Save screen for intermediate PROFILE

saves.
SET Set various session values.
SHOW Display various session parameters and subschema entities.

DISPLAY Command
 DISplay ┌ ┌ / record-name    \ ┐  ┌ / CONTINUE \ ┐ ┐          │ │ < SUBSCHEMA-CTRL > │  │ │ HEX      │ │ │   

       │ └ \ SSCTRL         / ┘  │ < NATive   > │ │          │                         │ │ DUMP     │ │ │     

     └                         └ \ NODUMP   / ┘ ┘

 DISplay field-name ┌ / OF     \  record-name ┐ ┌ / HEX    \ ┐                     │ < WIthin >           

   │ │ │ NATive > │                     │ │ IN     │              │ │ │ DUMP   │ │                     └ \

 NODUMP /              ┘ └ \        / ┘ 

The DISPLAY command displays a record, group, element within a record, or field. Each record has an I/O buffer that can
be displayed independently of any IDMS DML command.

You can display a record or field in hex or native, or can use the DUMP option to display a record or field in side-by-side
hex and character formats. The DUMP option overrides, but does not replace, the current HEX/NATIVE setting for the
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specified record or field. The NODUMP option causes the display option to revert to HEX or NATIVE, whichever was
active when DUMP was specified.

When using the DUMP display option, you can make updates in either format at the same time. Data changes are
processed left-to-right as follows:

1. Any changed hex data is applied to the record/field buffer.
2. Any character data which differs from the original buffer contents is applied to the record/field buffer.
3. The changed line is reformatted.

A group or element can be displayed to initialize a key field before obtaining a calc, indexed, or sorted record. IDMS
DMLO assigns a unique number to each FILLER field (for example, FILLER#004). The optional 'WITHIN record-name'
clause can be used to request a non-unique element or group name. The DISPLAY command can also display the current
contents of the Subschema-Control block. DISPLAY record-name CONTINUE allows you to begin formatting at the point
in the record where storage was exhausted.

DISPLAY Command Rules

1. Group and element names cannot be subscripted.
2. A record display may exhaust available IDMS DMLO display storage before all fields (or occurrences) are formatted. A

warning message is issued to inform you of this condition. DISPLAY CONTINUE allows you to begin formatting at the
point in the record where storage was exhausted.

3. CONTINUE may only be requested for the most recently OBTAIN or DISPLAY records.
4. If field-name or record-name is not specified, the most recently displayed record is re-displayed according to and

format parameter specified.

EDIT Command
 EDit [S.]clist-name 

Where:

S.-forced access to a global CLIST when there is a global CLIST with the same name as a CLIST associated with your
user ID.

clist-name-1-8 character CLIST identifier.

To create or edit a CLIST, use the EDIT command to invoke an editor session. See CLIST Editing Commands for more
information on CLIST editing commands.

You may also request an EDIT session for a CLIST by entering "E" next to an item on the CLIST Selection/Maintenance
screen.

EQUATE Command
  / old-word \ EQuate new-word < phrase >  \ null / 

Where:

new-word is an alphanumeric token which begins with a letter, and does not include an "&", "@", or "%".

old-word is any word that is currently defined to the IDMS DMLO session. Eligible words are commands, keywords,
literals, area-names, record-names, set-names, field-names, and other EQUATE symbols.

phrase is an arbitrary set of tokens that may include any symbols eligible for old-word, as well as macro variable symbols
("&" and "@").

NULL removes the association of new-word from the list of session EQUATEs. You can re-use new-word during the
session.
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Use the EQUATE command to establish convenient abbreviations for frequently used entities, commands, or partial
commands. See the following section for examples.

See the discussion of Extended Command Processing for a more detailed description of the iteration of PF keys,
EQUATEs, variables, and command specification.

EQUATE Command Examples

 EQUATE EMP EMPLOYEE 

This example establishes a simple abbreviation for the record EMPLOYEE. Anywhere the record-name could be used, the
EQUATE symbol EMP may appear.

 EQUATE OFR OBTAIN FIRST 

This example establishes an EQUATE symbol for a partial command. You could enter OFR IN EMP-DEMO-REGION as
an acceptable IDMS DML command.

 EQUATE ONWR OBTAIN NEXT &1 WITHIN &2 

This example establishes an EQUATE symbol for a partial command. You could enter ONRW EMP &A to result in an
effective IDMS DML command of OBTAIN NEXT EMPLOYEE WITHIN EMP-DEMO-REGION.

EQUATE Command Rules

1. EQUATE symbols that you define during a session may be preserved in a PROFILE when you end the session. They
are re-established at the start of a subsequent session when you request that PROFILE.

2. EQUATEs may be nested three deep. You may EQUATE a symbol to a phrase that includes EQUATE symbols, and
some of those symbols may be phrases which include EQUATE symbols that reference phrases.

3. EQUATE symbols may be incorporated in PF/PA key text.
4. CLIST variable symbols (%n) may not be contained within EQUATE phrases or as part of EQUATE symbols.

EXEC Command
  EXEC [S.]clist-name < A1. . .A9 >  \ ? / 

Where:

S.-forced access to a global CLIST when there is a global CLIST with the same name as a CLIST associated with your
user ID.

clist-name-1-8 character CLIST identifier.

a1...a9-represent optional arguments used for macro-like replacement within the body of the CLIST. These arguments
may be keywords, subschema entity names, or literals of any acceptable format. Within the CLIST, a1 replaces each
occurrence of %1.

?-causes the CLIST processor to prompt for all arguments and display all DEFINE information.

Use the EXEC command to execute an existing CLIST.

You may incorporate CLIST variables within any CLIST statements. These variables are of the form %1 ... %9. This
variable capability allows you to prepare general-purpose modules for frequently used functions.

Arguments that are supplied with the EXEC statement may be record, area, set, scratch/queue names, element names,
keywords, or literals of any acceptable format. The arguments replace all occurrences of the corresponding variables
within the CLIST statements at the time the statement is executed.

You may indicate that an optional argument is null by entering "," for that argument. When you do, it causes the
corresponding symbol to be replaced by a null string in the CLIST command. You may test if argument n is null with a
conditional test for %NULLn. This conditional name is "true" if the corresponding argument is supplied as a null value.
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The CLIST facility allows you to use DEFINE symbols (:%n) to document the use of CLIST arguments ahead of the
executable CLIST commands. Not only does this provide documentation for a user who is editing the CLIST, but it allows
the CLIST processor to prompt for missing arguments. If a CLIST command is encountered which includes a CLIST
variable for which a corresponding argument has not been provided, the processor displays a screen which allows you to
supply the missing argument value. If a DEFINE exists for the missing argument, the associated documentation is also
displayed.

If you have no idea of what arguments are needed for a given CLIST, "EXEC clist-name ?" causes the CLIST processor
to prompt for all arguments, and display all DEFINE information. Such documentation for any non-trivial CLIST is highly
recommended. Note that a CLIST may EXEC another CLIST. Thus, you may define CLIST subroutines that are called by
other CLISTs. IDMS DMLO ensures that recursion does not occur. That is, a CLIST does not appear at multiple levels in
an active EXEC nest.

HELP Command
 HELP 

Use the HELP command to access IDMS DMLO online documentation.

IDMS DMLO online documentation includes:

• Complete descriptions of all IDMS DMLO screens
• Comprehensive information concerning various IDMS DMLO processing topics
• New features summaries
• Online message facility. You can access the online message text by entering option M at the first screen of any online

documentation module.

The IDMS DMLO online documentation print utility gives you the ability to create a structured hardcopy printout of any
IDMS DMLO online documentation module, including IDMS DMLO messages. See Commands for instructions on using
the online documentation print utility.

INIT Command
               ┌           / nnnn    \ ┐ INIT rec-name │ [Version] < Highest > │ [REPL]               └      

     \ Lowest  / ┘ 

Where:

nnnn-record version number

REPL-force reload of the record element descriptions for dictionary-owned records

Use the INIT command to ensure that all subschema or dictionary-owned record element descriptions are available and to
initialize all elements to null values appropriate to their usage: numeric fields to zero, and others to spaces.

Normally, IDMS DMLO automatically issues an INIT for a record the first time that record appears in an IDMS DML
command. However, if you must refer to an element within that record before the record is referenced, issue the INIT
command. The INIT command forces the record elements to be loaded from the dictionary.

Once a subschema record has been loaded, you cannot reload the elements from the dictionary. However, you can reload
a dictionary-owned record to allow access to a different version. Or use it to refresh the currently loaded version if an
update to the dictionary has occurred since you started the IDMS DMLO session.

Dictionary-owned records may be used as CLIST work areas or as input/output areas for scratch and queue processing.

LEARN Command
  / ON \ LEARN < OFF >  \ / 
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Use the LEARN command to activate the Learn Mode of command input during CLIST Step Mode execution. This mode
allows you to key in commands. The commands are then executed and inserted into the active CLIST at the current point.
IF and REPEAT statements are not eligible for Learn Mode.

The Learn Mode gives you the ability to dynamically update CLISTs during your normal IDMS DMLO processing.

You can initiate Learn Mode either before the CLIST is executed or at any time during CLIST execution. Learn Mode can
also be used within a CLIST itself.

IDMS DMLO displays (LEARN) on the screen to let you know that you are in Learn/Step Mode.

LIST Command
 LIST 

Use the LIST command to:

• During session startup to redisplay the PROFILE Maintenance screen.
• At any other time during the IDMS DMLO session mainline to access the CLIST Selection/Maintenance screen.

MOVE Command
 MOVe source TO target 

Where:

source and target are any of the following:

• Fields in records
• Subschema control entities

– ERROR-STATUS
• IDMS DMLO keypads (KEY0-KEY9)

– DBKEY
– DIRECT-DBKEY

• Figurative constants
– SPACES
– ZEROS
– LOW-VALUES
– HIGH-VALUES

• Literals of all types
– alpha
– numeric
– hex
– database key
– full word

Use the MOVE command to move data without having to display the records containing the target fields.

PRINT Command
 PRINT [ALL] [optional-heading] 

Where:

ALL-Print the complete current formatted display

optional-heading-An optional heading line
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Use the PRINT command to instruct IDMS DMLO to print the currently displayed screen or the complete current formatted
display (ALL keyword specified).

Print Command Rules

1. PRINT is valid in a TSO environment.
2. A valid PRINT command causes one of the following messages:

 PRINT SUCCESSFUL (self explanatory)

PRINT ERROR (open or allocation error) 

If no message occurs, you are in an unsupported environment for the PRINT command (CICS).
3. IDMS DMLO does not verify that the current formatted display matches the actual contents of the database. IDMS

DMLO prints field modifications even if a record has not been stored or modified on the database.
4. Maximum length for the optional heading is restricted to the remainder of the command area following the PRINT

command.
5. PRINT can be issued only from screens which have a command-line area.

READYLIST Command

< READYList >

\ RL        /

Use the READYLIST command to display the Area Display screen.

You can use the Area Display screen to check the ready status of areas in the subschema and to ready areas. The Area
Display screen displays the following information:

• The names of the areas in the subschema
• The usage mode of each area that has been readied

This command is included only for compatibility with earlier versions of IDMS DMLO. The command is equivalent to the
SHOW AREAS command.

SAVE Command
 SAVE 

Use the SAVE command to display the PROFILE Save screen to perform intermediate PROFILE saves.

SET AUTOBIND Command
                    ┌       ┐ [SET] < AUTOBind > │< ON  >│       \ ABIND    / └\ OFF /┘ 

Use the SET AUTOBIND command to specify requirements for BINDing subschema records during an IDMS DMLO
session. AUTOBIND ON causes IDMS DMLO to automatically issue a BIND record-name command the first time that
record-name is referenced in a command. AUTOBIND OFF forces you to enter an explicit BIND command before you can
use a record. Note that it is more efficient to use the AUTOBIND ON option rather than issuing BIND ALL or individual
BIND commands.

If ON or OFF is not specified, the option is toggled. SET AUTOBIND corresponds to "AUTO BIND RECORDS" on the
Options Screen.

                   ┌       ┐ [SET] < AUTOHex > │< ON  >│       \ AHEX    / └\ OFF /┘ 

Use the SET AUTOHEX command to automatically change the display format of any element whose data contents does
not match its PICTURE and/or USAGE to hexadecimal. Items with valid data are not affected.
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If ON or OFF is not specified, the option is toggled.

If AUTOHEX is specified while a record is being displayed, enter the DISPLAY command to change the fields on the
current display. SET AUTOHEX corresponds to "AUTOHEX DATA DISPLAY" on the Options Screen.

SET CLIST Command
                 ┌        ┐ [SET] < CLIST > │< FAST >│                 └\ STEP /┘ 

Use the SET CLIST command to change the execution mode for execution of IDMS DMLO CLISTs. If FAST or STEP is
not specified, the option is toggled.

SET CLIST corresponds to "FAST CLIST EXEC MODE" on the Options Screen.

FAST mode execution executes CLIST commands continuously until a PAUSE, PROMPT, QUIT, or ENDC command
is encountered. STEP mode execution executes one CLIST command at a time. You must press ENTER after each
command to continue execution. The next command in the CLIST will be displayed in the message display area.

NOTE
Display of status and error messages takes precedence over pending command display.

SET CMDDISPLAY Command
                   ┌/   \┐  [SET] CMDDisplay │< I >│                   └\ U /┘ 

Use the CMDDISPLAY command to specify whether commands are displayed as I(input) or U(used) after the expansion
of variables.

If I or U is not specified, the option is toggled. SET CMDDISPLAY corresponds to "AS USED CMND DISPLAY" on the
Options Screen.

Example

The following example illustrates this option:

• PF3 has been set to OBT N &1 in &2
• TEACHER &A was keyed into the command line and PF3 pressed

If option "I" is in effect, the command line is unchanged.

If option "U" is in effect, the command line contains:

 OBT N TEACHER IN &A 

SET COBDISPLAY Command
       /            \ ┌/     \┐ [SET] < COBDisplay > │< ON  >│       \ COBOL      / └\ OFF /┘ 

Use the SET COBDISPLAY command to change the display format to one with indentation and level numbers similar to
the standard COBOL record layout.

IDMS DMLO displays the native and the display usage of the item.

If OFF is specified, the display format is vertical. If ON or OFF is not specified, the option is toggled.

The SET COBDISPLAY corresponds to "COBOL DISPLAY FORMAT" on the Options Screen.

SET DEFENTK Command
 SET DEFEntk < ON or OFF > 

Use the SET DEFENTK command to change the default ENTER key use, when the ENTER key alone is hit, with no other
data being typed/overtyped on the command line. By default, hitting the ENTER key alone clears the line. If DEFENTK
is set to OFF, then the last command on the DMLO command line (if any) is re-executed. This feature is useful, for
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example, when navigating a database to repeat FIND/OBTAIN NEXT/PRIOR records without having to overtype data on
the command line.

This value is initially set during installation and may be altered later by changing the source of parameter module
USDTPARM and re-assembling/re-linking same. The value can also be switched dynamically at run time with the SET
DEFENTK command.

SET EXIT Command
            ┌/     \┐ ┌/      \┐ [SET] EXIT │< ON  >│ │< ALL  >│            └\ OFF /┘ └\ Verb /┘ 

Use the SET EXIT command to turn on/off calls to the installed exit program, either completely or for specified IDMS DML
verbs.

The ability to use the SET USEREXIT command is specified at product installation using the customization macro. See
your system administrator if you have any questions.

If ON or OFF is not specified, the option is toggled.

SET HEX/NATIVE Command
 SET record-name / HEX    \                  < NATive >                  │ DUMP   │                  \

 NODUMP /

 SET field-name ┌/ OF     \  record-name ┐ / HEX    \                 │< WIthin >              │ < NATive >   

              └\ IN     /              ┘ │ DUMP   │                                            \ NODUMP / 

Use the SET HEX/NATIVE command to explicitly change the display format of the specified entity to/from hexadecimal
format or the subschema-defined format, or in side-by-side hex and character formats (DUMP option).

The command does not cause the record, group, or element to be displayed. The new mode takes effect only when you
enter the DISPLAY command or when a new occurrence of the record is obtained from the database.

When you specify NATIVE at the element level, IDMS DMLO displays the level number and usages of the specified
element in the message area.

The DUMP option overrides, but does not replace, the current SET HEX/NATIVE setting for the specified record.

The NODUMP option causes the display option to revert to HEX or NATIVE, whichever was active when DUMP was
specified.

You can make updates in either format at the same time. Data changes are processed left-to-right as follows:

1. Any changed hex data is applied to the record buffer.
2. Any character data which differs from the original buffer contents is applied to the record buffer.
3. The changed line is reformatted.

SET INVCHAR Command
 [SET] INVCHAR C 

Where "c" represents a character which is substituted for any non-displayable character when DUMP is selected as the
display option.

SET INVCHAR corresponds to "INVALID CHAR REPLACE" on the Options Screen.

IDMS DMLO Descriptions Schema Description Usage Schema Description Picture

GROUP N/A X(n)

FILLER N/A X(n)

BIT BIT X(n)
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DISPLAY DISPLAY X(n)

SDISPLAY DISPLAY S9(n)

UDISPLAY DISPLAY 9(n)

SPACKED COMP-3 S9(n)

UPACKED COMP-3 9(n)

SBINARY COMP S9(n)

UBINARY COMP 9(n)

SET LOWERCASE Command
                 ┌/     \┐ [SET] LOWERcase │< ON  >│                 └\ OFF /┘ 

Use the SET LOWERCASE command to allow IDMS DMLO to accept lowercase data.

If ON or OFF is not specified, the option is toggled.

NOTE
In an IDMS/DC environment, this option is ineffective unless the DC LTE accepts lowercase input. Such as that
specified via the DCUF SET UPLOW command (or Broadcom task code CAPS OFF).

SET LRF Command
           ┌/     \┐ [SET] LRF │< ON  >│           └\ OFF /┘ 

Use the SET LRF command to change the display format to create a larger command area to allow for longer LRF
command input.

If ON or OFF is not specified, the option is toggled. The SET LRF corresponds to "LRF EXPAND CMND AREA" on the
Options Screen.

NOTE
You do not need to be using an LRF subschema for this command to be possible.

SET MAPIN Command
             ┌/      \┐ [SET] MAPIN │< FAST >│             └\ STEP /┘ 

Where:

FAST-Allow you to enter a command and change data in a record buffer in the same converse.

STEP-Do not allow command entry and data change in a record buffer in the same converse.

If either FAST or STEP is not specified, the option is toggled. The SET MAPIN corresponds to "FAST DATA INPUT
MODE" on the Options Screen.

SET MENU Command
            ┌/     \┐ [SET] MENU │< ON  >│            └\ OFF /┘ 

Use the SET MENU command to select the Menu Mode operation of IDMS DMLO.

The Menu Mode provides the less experienced IDMS user with a friendlier, structured environment, as well as a tool by
which user IDMS DML syntax can be learned.

The following features are provided with the IDMS DMLO Menu Mode:
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• Structured presentation of IDMS DML commands
• Menu that can be tailored
• Entity selection lists
• Instructional command echo.

If ON or OFF is not specified, the option is toggled. The SET MENU corresponds to "DML/O 'MENU' MODE" on the
Options Screen.

SHOW AREANAMES Command
        ┌             ┐ [SHOW] │< AREANAMES >│        └\ AREAS     /┘ 

Use the SHOW AREANAMES command to display all areas in the subschema. IDMS DMLO responds by displaying the
Area Display screen. Entry of the selection variable ?A as the command results in the same effect as if a SHOW AREA
NAMES command were entered.

SHOW EQUATES Command
 [SHOW] EQuates 

Use the SHOW EQUATES command to display all user-defined EQUATE symbols. IDMS DMLO responds by displaying
the Equates Display screen. An example of this screen is shown in Data Manipulation and Display.

SHOW KEYPADS Command
 [SHOW] KEYPads 

Use the SHOW KEYPADS command to display all database key and page-information values. IDMS DMLO responds by
displaying the Database Key Display screen. An example of this screen is shown in PF Key Usage.

SHOW OPTIONS Command
 [SHOW] OPTions 

Use the SHOW OPTIONS command to display the Options screen. The Options screen is used to specify various session
parameters on the Signon screen or by using various options of the SET command. An example of this screen is shown in
CLIST Programming.

SHOW PFKEYS Command
 [SHOW] PFKeys 

Use the SHOW PFKeys command to display the current PF key settings on the PF Key Display screen. An example of
this screen is shown in Comprehensive Online Documentation.

For more information on using the PF Key Display screen, see the Comprehensive Online Documentation.

SHOW RECORDNAMES Command
        ┌               ┐ [SHOW] │< RECordnames >│        └\ RECS        /┘ 

Use the SHOW RECORDNAMES command to display all records in the subschema. IDMS DMLO responds by displaying
the Record Display screen.

Entry of the selection variable ?R as the command results in the same effect as if a SHOW RECORDNAMES command
were entered.

SHOW SCRATCH Command
 [SHOW] SCRatch 
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Use the SHOW SCRATCH command to display all scratch areas. IDMS DMLO responds by displaying the Scratch
Display screen. An example of this screen is shown in Selection Lists.

Entry of the selection variable ?T as the command results in the same effect as if a SHOW SCRATCH command were
entered.

SHOW SETNAMES Command
        ┌            ┐ [SHOW] │< SETNAMES >│        └\ SETS     /┘ 

Use the SHOW SETNAMES command to display all sets in the subschema. IDMS DMLO responds by displaying the Sets
Display screen. An example of this screen is shown in EQUATE Facility.

Entry of the selection variable ?S as the command results in the same effect as if a SHOW SETNAMES command were
entered.

SHOW VARIABLES Command
 [SHOW] VARiables 

Use the SHOW VARIABLES command to display the current values of subschema variables. IDMS DMLO responds by
displaying current value of the variables in the message area.

PROFILE Maintenance Commands
Contents

PROFILE maintenance commands can only be entered on the PROFILE Selection/Menu screen. PROFILE maintenance
command syntax can be divided into the following groups:

User Maintenance Commands
-allow maintenance of PROFILEs associated with the signon user ID.

System Administrator Maintenance Commands
-allow the system administrator to act upon PROFILEs of any/all users of the system.

User PROFILE Maintenance Commands

User PROFILE maintenance commands include:

• LIST
• KILL
• COPY
• REPL
• RENAME

LIST Command

LIST [userid]

Use the LIST command to refresh the list of available PROFILEs. By specifying a userid, you can view the PROFILEs
associated with another user. The list includes global PROFILEs.

KILL Command

KILL profile-name
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Use the KILL command to delete a PROFILE associated with your user ID. You may also delete a PROFILE by entering a
"K" next to a PROFILE associated with your user ID on the PROFILE Maintenance screen.

After entering the KILL command, enter the LIST command to refresh the display.

COPY/REPL Command

┌        ┐

│< COPY >│ [S.]profile1 [OF user1] [TO profile2]

└\ REPL /┘

Where:

S.-forces access to globally-owned profile1 if you have a PROFILE of the same name.

profile1-name of source PROFILE.

OF USER1-specifies a user ID other than your own.

TO profile2-specified target PROFILE name. The default is source name.

REPL-must be used to overlay a pre-existing PROFILE whose name matches the target name in the request.

Use the COPY command to copy a PROFILE.

After entering this command, enter the LIST command to refresh the display.

RENAME Command

RENAME profile1 TO profile2

Use the RENAME command to change the name of a PROFILE associated with your user ID.

After entering this command, enter the LIST command to refresh the display.

System Administrator PROFILE Maintenance Commands

System administrator PROFILE maintenance commands include:

• KILL ALL
• RENAME ALL

KILL ALL Command

KILL ALL PROFILE < OF userid        >

                 \ BY DATE mm/dd/yy /

Where:

OF userid-specifies a mass delete of all PROFILEs associated with the specified userid.

BY DATE mm/dd/yy-specifies the mass delete of all PROFILEs which have not been accessed since the specified date.

Use the KILL ALL command to delete all the PROFILEs associated with a user ID or all the PROFILEs that have not been
accessed since the specified date.

NOTE
IDMS DMLO updates a PROFILE with the current date whenever it is selected for a session. The BY DATE
option allow you to purge dormant PROFILEs. You may enter "U" next to a PROFILE on the selection list to
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force the last-used date to be updated to the current date. This allows you to quickly protect a set of PROFILEs
from BY DATE deletion.

RENAME ALL Command

RENAME ALL user1 TO user2 [REPL]

Use the RENAME ALL command to remove a PROFILE from ownership of user1 and associate it with user2. If user2 has
a PROFILE of the same name as user1, that PROFILE remains with user1 unless the REPL (replace) option is specified.
If user2 doesn't exist, it is created.

NOTE
The system administrator also has the ability to execute the "LIST userid" command, and delete PROFILEs
directly from the list by entering "K" next to the selected items. Users other than the system administrator may
issue the LIST userid command, but may not perform any update/delete functions against them.

CLIST Maintenance Commands
CLIST maintenance commands may be entered at any time after the session startup procedure is complete. Normally
they are entered in the command line of the CLIST Maintenance screen. Use the LIST command to display the CLIST
Maintenance screen.

CLIST maintenance command syntax can be divided into the following groups:

User Maintenance Commands
- allow maintenance of CLISTs associated with the signon user ID.

System Administrator Maintenance Commands
- allow the system administrator to act upon CLISTs of any/all users of the system.

User CLIST Maintenance Commands

User CLIST maintenance commands include:

• LIST
• KILL
• COPY
• REPL
• RENAME

LIST Command

LIST [userid]

Use the LIST command to refresh the list of available CLISTs. By specifying a userid, you can view the CLISTs associated
with another user. If no user ID is specified, the list includes global CLISTs.

KILL Command

KILL clist-name

Use the KILL command to delete a CLIST associated with your user ID. You may also delete a CLIST by entering a "K"
next to a CLIST associated with your user ID on the CLIST Maintenance screen.

After entering the KILL command, enter the LIST command to refresh the display.

COPY/REPL Command
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┌        ┐

│< COPY >│  [S.]clist1 [OF user1] [TO clist2]

└\ REPL /┘

Where:

S.-forces access to globally-owned clist1 if you have a CLIST of the same name.

clist1-name of source CLIST/

OF user1-specifies a user ID other than your own.

TO clist2-specified target CLIST name. The default is source name.

REPL - must be used to overlay a pre-existing PROFILE whose name matches the target name in the request.

Use the COPY command to copy a CLIST.

After entering this command, enter the LIST command to refresh the display.

RENAME Command

RENAME clist1 TO clist2

Use the RENAME command to change the name of a CLIST associated with your user ID.

After entering this command, enter the LIST command to refresh the display.

System Administrator CLIST Maintenance Commands

System administrator CLIST maintenance commands include the following:

• KILL ALL
• RENAME ALL

KILL ALL Command

KILL ALL CLIST < OF userid        >

               \ BY DATE mm/dd/yy /

Where:

OF userid-specifies a mass delete of all CLISTs associated with the specified userid.

BY DATE mm/dd/yy-specifies the mass delete of all CLISTs which have not been accessed since the specified date.

Use the KILL ALL command to delete all the CLISTs associated with a userid or all the CLISTs that have not been
accessed since the specified date.

NOTE
IDMS DMLO updates a CLIST with the current date whenever it is selected for a session. The BY DATE option
allows you to purge dormant CLISTs. You may enter "U" next to a CLIST on the selection list to force the last-
used date to be updated to the current date. This allows you to quickly protect a set of CLISTs from BY DATE
deletion.

RENAME ALL Command

RENAME ALL user1 TO user2 [REPL]
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Use the RENAME ALL command to remove a CLIST from ownership of user1 and associate it with user2. If user2 has a
CLIST of the same name as user1, that CLIST remains with user1 unless the REPL (replace) option is specified. If user2
doesn't exist, it is created.

NOTE
The system administrator also has the ability to execute the "LIST userid" command, and delete CLISTs directly
from the list by entering "K" next to the selected items. Users other than the system administrator may issue the
"LIST userid" command, but may not perform any update/delete functions against them.

CLIST Commands
CLIST command syntax can be divided into the following groups:

• Control Commands
• Documentation Commands
• Iteration Commands
• Status Test Command
• Conditional Commands
• Data Manipulation Command
• Interrupt Commands
• Record Processing Commands

Additional instructions on using CLIST commands, including CLIST examples, can be found in Enter Key Usage.

CLIST Control Commands

CLIST control commands include:

• EXEC
• ENDC
• EXITC
• QUIT

EXEC Command

 EXEC 

Use the EXEC command to invoke execution of a CLIST. CLIST executions may be nested 9 deep. See CLIST Execution
for more information on executing CLISTs.

ENDC Command

 ENDC 

Use the ENDC command to indicate the physical end of a CLIST module. If encountered during execution, it functions as
a GOBACK; i.e., it returns to the next higher CLIST, or to the native IDMS DMLO session controller.

EXITC Command

 EXITC 

Use the EXITC command to provide for immediate exit from the currently active CLIST. EXITC behaves like a GOBACK.

QUIT Command

 QUIT 
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Use the QUIT command to provide a POPTOP function. It has the effect of consecutive EXITC's for each level of active
CLIST. Any text following the QUIT verb on the command line will be displayed in the message area. Thus, it provides a
convenient "panic-abort" function.

CLIST Documentation Commands

CLIST documentation commands are identified by symbols rather than by keywords. The documentation commands are:

COMMENT
identified by "*" in column 1 of the CLIST command

DEFINE
identified by ":%n" in column 1 of the CLIST command

COMMENT Command

A COMMENT is a non-executable CLIST command which you may use for any documentational purpose within the
body of a CLIST. The only COMMENT of any significance to the CLIST processor is the first command of a CLIST. If this
command is a COMMENT, it will appear on the CLIST Maintenance screen as part of the informational display.

DEFINE Command

The DEFINE command is used to document the use of variable symbols within a CLIST. You may use one DEFINE
command (:%n) for each CLIST variable (%n) appearing in the CLIST. The DEFINE command is not executable, but does
have special significance to the CLIST processor. If you fail to supply a value (or NULL indicator) for a CLIST variable
when you EXEC the CLIST, the CLIST processor will recognize that fact when it encounters a command using that CLIST
variable (%n). The CLIST processor will construct the CLIST Command Prompt screen using the DEFINE command(s) for
the missing variable(s) in the current command. You may then supply a value for the CLIST variable(s) which will be used
until CLIST execution terminates.

CLIST Iteration Commands

CLIST iteration commands include:

• REPEAT
• ENDR
• EXITR

REPEAT Command

 REPEAT UNTIL REPEAT nnnn 

Where:

UNTIL-signifies the loop is indefinite (i.e. commands within the loop will indicate termination).

nnnn-an integral literal representing a specific number of iterations. REPEAT groups may be nested to a level of 9. Each
group must begin with REPEAT and end with ENDR.

Use the REPEAT command to provide an iteration facility for the IDMS DMLO CLIST.

ENDR Command

 ENDR 

Use the ENDR command to indicate the end of a REPEAT group.

EXITR Command

 EXITR 
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Use the EXITR command to cause the CLIST execution to continue with the first command following the next ENDR
command; i.e., to immediately exit the current level of REPEAT.

CLIST Status Test Command

ON Command

 ON x....x   s......................s 

Where:

x....x-one of the following:

• nnnn-4-digit IDMS ERROR-STATUS code
• mnemonic-equivalent of 4-digit code
• lrf-status-text to match LR-STATUS

s.....s-any IDMS DML or IDMS DMLO command (except IFC and REPEAT)

Use the ON command to provide an easy way to test the IDMS ERROR-STATUS or LR-STATUS.

Examples

 ON 0307  EXITR

 (If end-of-set exit current loop.)

 

 ON ANYERR  OBTAIN OWNER WITHIN EMP-POSITION

 (If error-status non-zero execute CA IDMS DML obtain.)

 

 ON DB-REC-NOT-FOUND  QUIT SELECTED RECORD NOT FOUND

 (If record-not-found stop the CLIST processing and display message.)

 

 ON LR-NOT-FOUND  QUIT SELECTED LR RECORD NOT FOUND

 (If specified LR not found, stop CLIST processing and display message.)

 

 ON LR-PROBLEM  QUIT LR MISHAP TOOK PLACE

 (If DBA-defined path status occurs, stop CLIST and display message.)

Standard Mnemonics Provided

The following are standard mnemonics. Additional mnemonics can also be established using the EQUATE command.

0000 DB-STATUS-OK

nnnn ANYERROR

0307 DB-END-OF-SET

0326 DB-REC-NOT-FOUND

1205 DB-DUP-ON-STORE

0805 DB-DUP-ON-MOD

0705 DB-DUP-ON-CONN
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CLIST Conditional Commands

CLIST conditional commands include:

• IFC
• ELSE
• ENDIF

These commands provide a conditional facility for the IDMS DMLO CLIST. Allowable formats are:

 IFC conditional     true-stmt1     ...     true-stmtn  ELSE     false-stmt1     ...     false-stmtn  ENDIF

 IFC conditional     true-stmt1     ...     true-stmtn  ENDIF 

Where:

true-stmtx-represents any IDMS DML or IDMS DMLO commands, including EXEC, IFC, and REPEAT.

false-stmtx-represents any IDMS DML or IDMS DMLO commands, including EXEC, IFC, and REPEAT.

valid conditionals-operand1, relational, operand2, or %NULLn

valid relationals- = < > EQ GT LT GE LE NE NG NL MATCHES CONTAINS

valid operands-all the following are valid operands:

• field-name [OF record-name]
• ERROR-STATUS (subschema control)
• DIRECT-DBKEY (subschema control)
• DBKEY (subschema control)
• IDMS DMLO KEYPADS (KEY0 - KEY9)
• Character literal 'ABCDEFG'
• Hexadecimal literal X'hhhhhhhh'
• Numeric literal 123 or 12.345
• Fullword literal F'1234567'
• Database key literal pppppp-lll
• Figurative constant HIGH-VALUES LOW-VALUES SPACES ZEROS
• %NULLn (only to test %n for null value)

CLIST Data Manipulation Command

MOVE Command

 MOVE source TO target 

Where:

source and target may be any of the following:

• Fields in records
– ERROR-STATUS

• IDMS DMLO KEYPADS (KEY0-KEY9)
• Figurative constants

– SPACES, ZEROS
– LOW-VALUES, HIGH-VALUES

• Subschema control entities
– DBKEY, DIRECT-DBKEY

• Literals of all types
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– alpha 'HERE IS A LITERAL' or 'J' 'JONES'
– numeric -123.45
– hexadecimal X'005A2E0B
– database key 20510-11
– fullword F'5250571'

The generalized MOVE command, although not a CLIST-only command, provides a powerful capability for CLIST
execution, and thus is included here.

CLIST Interrupt Commands

CLIST interrupt commands include:

• PAUSE
• PROMPT
• RESUME

PAUSE Command

 PAUSE display-string 

Where:

display-string-any displayable string

Use the PAUSE command to provide for a temporary interruption of the CLIST execution.

Execution will temporarily be suspended and the display-string will be displayed in the message area. Execution will
restart whenever the ENTER key is pressed with no command entry. You may enter commands while CLIST execution is
suspended.

PROMPT Command

 PROMPT display-string 

Where:

display-string-any displayable string

Use the PROMPT command to provide for a temporary interruption of the CLIST execution.

Execution will temporarily be suspended and the display-string will be displayed in the message area. Execution will
restart only when RESUME is entered on the command line. Until such time, commands and data may be freely entered.

RESUME Command

 RESUME 

Use the RESUME command to restart CLIST execution after a PROMPT command is encountered.

NOTE
RESUME may not be part of a CLIST; it is only for section entry on the command line.

CLIST Record Processing Commands

CLIST record processing commands include:

• CBIND
• CINIT

CBIND Command
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 CBIND record-name 

Where:

record-name-any record name

Use the CBIND command to provide for a conditional BIND of a subschema record if it has not previously been bound.

CINIT Command

 CINIT record-name 

Where:

record-name-any record name

Use the CINIT command to provide for conditional loading of record elements from the dictionary.

CINIT initializes the buffer of the named record. If necessary, the record will be bound, and the elements of the record will
be loaded from the dictionary.

PF Key Processing
IDMS DMLO allows commands or partial commands to be assigned to PF keys. This can greatly reduce the command
data entry requirements during an IDMS DMLO session. PF keys assignments may be established in the following ways:

• Your data administrator may assign default PF key values during product installation.
• You can press a PF key (rather than the ENTER key) immediately after keying a command. This will assign the keyed

command text to the PF key.
• You can enter the SHOW PFKEYS command to display all PF key settings, and enter text directly on the screen.

PF key settings can be preserved as part of the session PROFILE.

The only formal restriction as to what text may be associated with a PF key is the restriction against using CLIST
variable symbols (%1-%9) within the text. PF keys may contain EQUATE symbols and full or partial commands, and may
incorporate variable symbols.

Length of the text associated with a PF key is initially set to the physical screen width. If a longer text area is required
(probably in an LRF context), it may be established by keying in a long command on the command line and pressing the
desired PF key. Available length will be expanded to the next higher multiple of screen width sufficient to contain the long
text string. Once the text area has been expanded, you may use the PF Key Display screen to update whatever length
has been allocated.

Text associated with a PF key is normally treated as though it had been keyed ahead of any command line text (unless
the command line begins with an IDMS DML or IDMS DMLO verb, in which case the PF key is assigned to the command
line text).

NOTE
For a detailed explanation of how the IDMS DMLO command processor uses PF key text, see Extended
Command Processing and Command Processing Examples.

Variable Symbols
To provide flexible processing, IDMS DMLO recognizes the following types of variable symbols for use in constructing
executable commands:
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Subschema Variables

The subschema variables (&R, &D, &A, &S, &T, and &Q) can appear in any IDMS DML or IDMS DMLO command where
an entity of the type represented by the variable is appropriate.

Variable entities are:

&R
-RECORD which is current of transaction.

&D
-RECORD most recently displayed; not necessarily the same as &R.

&A
-AREA associated with whatever record is mentioned in the IDMS DML command, or if no RECORD is
mentioned, the AREA associated with current RECORD of transaction.

&S
-SET most recently mentioned in any IDMS DML command.

&T
-SCRATCH AREA ID most recently mentioned in any IDMS DML command.

&Q
-QUEUE ID most recently mentioned in any IDMS DML command.

The SHOW VARIABLES command may be used to display current values of &R, &D, &A, and &S.

Macro Variables

The macro variables (&1. . . &9) give you the ability to replace variable symbols within a predefined (EQUATE or PF key)
text string with tokens entered in the command line.

For example, assume the following EQUATE is in effect:

EQUATE ONRW OBTAIN NEXT &1 within &2

If you entered ONRW EMP-REC &A on the command line, the IDMS DML command actually executed would be:

OBTAIN NEXT EMP-REC WITHIN &A

Each &n encountered requires that there be a token on the command line available for substitution. The number itself is
not really significant; i.e. the first macro variable in the command text string is replaced by the first available token, the
next macro variable by the second available token, etc. Thus, the following two text strings would be processed exactly
the same by IDMS DMLO:

OBT NEXT &1 IN &2 

OBT NEXT &7 IN &3

NOTE
For more information on using macro variables, see Extended Command Processing and Command Processing
Examples.

Positional Variables

Positional variables (@1. . .@9) give you the ability to replace variable symbols within a predefined (EQUATE or PF key)
text string with tokens entered on the command line. Positional variables differ from macro variables in that the number

 1194



 Programming

(@n) is significant; i.e. @2 always refers to the second available token, and @4 always refers to the fourth. Also, because
the number specifies exactly which token is referred to, that token can be used for replacement multiple times.

Suppose the following EQUATE is in effect:

EQUATE ONRW OBT NEXT @1 IN @2

This example behaves exactly as if the positional variables were macro variables:

Command line entry: ONRW EMP-REC &A

Executed command: OBTAIN NEXT EMP-REC WITHIN &A

Suppose the following EQUATE is in effect:

EQUATE OLRW OBT NEXT @1 WHERE @2 = @3 OR @2 = ZERO

This example illustrates the difference between positional and macro variables.

Command line entry: OLRW EMP-LR EMP-PAY 12.34

Executed command: OBTAIN NEXT EMP-REC WHERE EMP-PAY = 12.34 OR EMP-PAY = ZERO

Note the multiple use of @2 ( = EMP-PAY) in decoding the command.

NOTE
For more information on using positional variables, see Extended Command Processing and Command
Processing Examples.

Selection Variables

You can use selection variables (?R, ?A, ?S, ?T, and ?) in any IDMS DML or IDMS DMLO command where an entity of
the type represented by the variable is appropriate.

?R, ?A, ?S, and ?T display selection lists of subschema RECORDS, AREAS, SETS, and SCRATCH AREA ID's
respectively. If an item is selected, that item will replace the selection variable in the command. The unqualified selection
variable (?) displays a list of items based on context; e.g., if either SET or AREA is allowed by the IDMS DML syntax, "?"
would cause a list of SETS to be presented first.

If no SET selection is made, a list of AREAS is presented.

Whenever a list is displayed for selection into an IDMS DML command, the command line is protected. Selection of an
item "unprotects" the command line. To escape the selection process without making a selection, use the INTERRUPT
key, or the PF key assigned to the END command.

The entity-specific selection variables (?R, ?A, ?S, and ?T) may also be entered as commands to provide lists of the
entities.

CLIST Variables

When executing a CLIST, you may specify up to 9 arguments which are used to replace CLIST variables imbedded in the
CLIST source commands. The syntax of the EXEC command is:

EXEC [S.]clist-name arg1 arg2 arg3 . . . arg9

where the optional arg1 through arg9 will be used to replace CLIST variables %1 - %9 which may occur throughout the
CLIST source.
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Each argn may be any type of token acceptable to IDMS DMLO. Examples of acceptable tokens are names of
RECORDS, SETS, AREAS, FIELDS, literals, figurative constants, keywords, arithmetic or logical operators. Each CLIST
command is expanded by replacement of %n with the argn argument string.

CLIST variable symbols (%1-%9) may not be used within EQUATES, and should not be used in PF key- assigned text.
These restrictions do not apply to other types of variables.

See CLIST Examples for CLIST examples using CLIST variables.

Extended Command Processing
This section will give you the concepts used in constructing IDMS DMLO and IDMS DML commands, together with a
comprehensive set of examples.

You can access detailed information concerning IDMS DMLO and IDMS DML command syntax using the online
documentation.

Preparation of commands by the IDMS DMLO interpreter makes use of the following:

• Text keyed on the command line
• Text associated with PF/PA keys
• EQUATEd phrases
• Variable symbol substitution

Creating Executable Commands

Use these steps to create an executable command:

1. Determine "raw" command text
2. Expand all levels of EQUATE phrases
3. Substitute variable symbols

Step 1: Determine "Raw" Command

There are 3 possible command entry combinations:

Command Line Entry WITHOUT PF Key Selection
. . . Raw Command = Entered text from command line

PF/PA Key Selection WITHOUT Command Line Entry
. . . Raw Command = Text associated with PF/PA key.

Command Line Entry AND PF Key Selection
. . . IF first token in command line represents an IDMS DML or IDMS DMLO verb (either directly or as part of an
equate phrase), assign command line text to PF key:
Raw command = Entered text from command line.
. . . ELSE
. . . IF first token in command line is 'NULL', Clear any text associated with PF key
. . . ELSE
. . . Raw command = Concatenation of (PF text and command line text)

NOTE
This also provides one of the techniques for assigning (and clearing) text to a PF key; i.e., enter text on the
command line and press the desired PF key. Another method of changing PF key associates is by using the
SHOW PFKEYS command to access the PF Keys Display screen.

Step 2: Expansion of All Levels of EQUATE Phrases
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The raw command created above is scanned for any words which have been EQUATEd to phrases. All such words are
expanded. If any words within the expanded text present EQUATE phrases, they also are expanded -- until no further
expansion is possible.

Step 3: Substitution for Variable Symbols

The final step in preparing an executable command is the resolution of any symbols requiring variable substitution
contained in the raw command text. Note that there are four categories of variable symbols-only two of which are resolved
at this time:

Subschema Entity Variables - &R &A &S &D
These variables are resolved later, as the command is executed.

CLIST Variables - %1, %2, . . . %9
These variables were resolved earlier by the CLIST processor to create a text string similar to a command line
entry.

MACRO Variables - &1, &2, . . . &9
These variables are resolved at this stage. See the discussion below.

POSITION Variables - @1, @2, . . . @9
These variables are resolved at this stage. See the discussion below.

IDMS DMLO replaces variable symbols by tokens which appear at the end of the raw command text. The number and
placement of those tokens which are necessary to create a valid command depend on the type of variables which appear
in the raw command.

MACRO Variable Processing

IDMS DMLO processes MACRO variables such that the first "&" variable, regardless of its number, receives the first token
available. The second "&" variable, again regardless of its number, receives the second available token. For example,
IDMS DMLO processes the following raw commands identically:

OBT NEXT &1 IN &2  VENDOR  VENDOR-AREA

OBT NEXT &4 IN &5  VENDOR  VENDOR-AREA

The resultant command in both cases would be:

OBT NEXT VENDOR IN VENDOR-AREA

NOTE
Use of "&" variables precludes multiple use of a token in a command. That is, the appearance of &1 twice in a
command is always regarded as a requirement for two different tokens to be substituted rather than for a single
token in two places.

Positional Variable Processing

Use of positional variables, on the other hand, provides a direct correlation between the number of the "@" variable, and
the position of the token available of substitution. That is, the appearance of @4 within a raw command requires that
there be at least four tokens for use in replacing "@" variables. Also, because the variable number and the position of the
replacement are fixed, the same variable can be used more than once. Consider the following raw command example:

OBT FIR LR-VENDOR WHERE @1 = @2 OR @1 = @3 VENDOR-ID 123 456

The resultant command is:

OBT FIR LR-VENDOR WHERE VENDOR-ID = 123 OR VENDOR-ID = 456
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Combining "&" and "@" Variables

Both types of variable symbols can appear in the same raw command. In this case, tokens associated with "&" symbols
must precede tokens associated with "@" symbols. For example:

OBT FIR &1 WHERE @1 = @2 or @1 = @3 LR-VENDOR VENDOR-ID 123 456

would be interpreted as follows:

OBT FIR LR-VENDOR WHERE VENDOR-ID = 123 OR VENDOR-ID = 456

Commands Summary

To summarize, the final tokens of the raw command must comprise one replacement token for each "&" symbol which
appears, followed by as many replacement tokens as the highest number associated with any "@" symbol appearing in
the raw command text.

Variable Symbol Restrictions

There are restrictions on the use of variable symbols:

• CLIST variable symbols may NOT be contained within EQUATE phrases. However, this does not preclude the use of
CLIST variables as replacement tokens within the raw command.

• Replacement tokens (for MACRO and positional variables) must appear at the end of the raw command text. The
variable symbols themselves may be buried arbitrarily deeply within a nest of EQUATE phrases.

Command Processing Examples
This section provides a variety of command processing examples:

Example 1
- EQUATE, macro variables

Example 2
- EQUATE, macro variables, PF key assignment

Example 3
- EQUATE, macro variables, PF key usage

Example 4
- EQUATE, macro variables, PF key usage, command entry

Example 5
- EQUATE, macro variables, PF key usage, command entry

Example 6
- EQUATE, macro variables, PF key usage, command entry

Example 7
- Multiple EQUATEs, macro and positional variables, command entry

Examples 1-4 Assume That The Following Equate Is In Effect:

EQUATE ONRW OB NEXT &1 IN &2

Example #1

Command Line Entry
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ONRW VENDOR &A

Key Pressed

ENTER

Result

Execute

Example #2

Command Line Entry

ONRW VENDOR &A

Key Pressed

PF5

Result

Assign ONRW VENDOR &A to PF5

Execute OBT NEXT VENDOR IN &A

NOTE
Because the phrase represented by ONRW begins with a verb (OBT), IDMS DMLO assigns the text to PF5
regardless of whether PF5 already had text associated with it.

Example #3

Command Line Entry

ONRW

Key Pressed

PF5

Result

Assign ONRW to PF5 (See note above). No execution of IDMS DML command (unresolved variables).

Example #4

Command Line Entry

VENDOR ?S

Key Pressed

PF5

Result

Create command ONRW VENDOR ?S (by concatenating PF text ahead of the command line text).

Execute OBT NEXT VENDOR IN ?S (results in SET selection list).

NOTE
Because the command line entry did not begin with a verb, no assignment of text to PF5 was made, but rather
currently assigned text was used.

Examples 5-7 Assume That The Following Equates And Pf Key Assignments Are In Effect:

EQUATE ONWP OBT NEXT LR-WARE-PART
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EQUATE OLRW OBT &1 LR-VEND-PART

EQUATE XWHE WHERE @1 = @2 OR @1 = @3

  PF4  ONWP

  PF5  OLRW

  PF6  OLRW XWHE

Example #5

Command Line Entry

WHERE WAREHSE-NBR = '012'

Key Pressed

PF4

Result

Execute OBT NEXT LR-WAREHSE-PART WHERE WAREHSE-NBR = '012'

Example #6

Command Line Entry

FIRST

Key Pressed

PF5

Result

Execute OBT FIRST LR-VEND-PART

NOTE
The concatenation of PF text is ahead of command line text giving OLRW FIRST. All EQUATE phrases are
expanded giving:

OBT &1 LR-VEND-PART FIRST

&1  <----(variable substitution)

After performing the substitution as indicated, the resultant command as shown above is executed.

Example #7

Command Line Entry

FIRST PART-SUFFIX 6 7

Key Pressed

PF6

Result

Execute

OBT FIRST LR-VEND-PART

WHERE PART-SUFFIX = 6 OR

PART-SUFFIX = 7

NOTE
The concatenation of PF text is ahead of command line text giving OLRW XWHE FIRST PART-SUFFIX 6 7.
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ALL EQUATE phrases are expanded, giving:

OBT &1 LR-VEND-PART

WHERE @1 = @2 OR @1 = @3    FIRST   PART-SUFFIX     6       7

(variable substitution)---─►  @1 @1 @2 @3

After performing the substitution as indicated, the resultant command as shown above is executed.

Operation
 

IDMS DMLO System Requirements

Terminal Type

IBM3270-type terminal (models 2 through 5), including the 3279 color display

Library Requirements

Library requirements depend on the operating environment under which IDMS DMLO is executing.

Security Requirements

IDMS DMLO offers different levels of security. You decide which level of security checking you want IDMS DMLO to
perform. Based on this decision, you may need to register user and subschema information in the IDMS dictionary.

For more information on installing IDMS DMLO, see the appropriate IDMS Installation and Maintenance Section.

About Online Documentation Print Utility
The Online Documentation Print Utility provided with IDMS DMLO allows error messages and other product information to
be printed upon request.

The Target or Distribution source library member GSIPRINT (z/OS), TOOL JCL library member GSIPRINT.S (z/VSE),
or the GSIPRINT EXEC (z/VM), downloaded from the IDMS DMLO installation media, contains the JCL to execute the
Online Documentation Print Utility. The online documentation modules for IDMS DMLO processing are as follows.

The printed version of the online documentation is presented one screen per page and includes page reference indices
for screen options. Characters highlighted in the online documentation appear bolded in the printed version.

NOTE
The characters "{ }", which are used to denote optional statements in online documentation modules, appear as
"& &" when printed with the Online Documentation Print Utility. The character "|", used to denote "or" in online
documentation modules, appears as ":" when printed with the Online Documentation Print Utility.

Module Name Description
COMMANDS CLIST Editing Commands
USDACMD Product-specific editing commands
USDAKEY Update PF Keys (CLIST Edit)
USDBIND Bind Screen
USDCEDIT CLIST Editing Screen
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USDCLSEX CLIST Examples
USDCMAIN CLIST Maintenance Screen (selection list)
USDCOMEX Command Processing Examples
USDDATA Data Manipulation Screen
USDDML DML Commands
USDDMLO IDMS DMLO Commands
USDEQUAT Show Equate Screen
USDFG55 New Features Part 1.
USDFG12 New Features Part 2.
USDINTER Interrupt Screen
USDMABBR Standard Abbreviations
USDMENU Menu Mode Startup Screen
USDMSG Error Messages
USDOPTN SHOW Options/Environment Screen
USDPARAM Save Session Parameters Screen
USDPFKEY IDMS DMLO Mainline PF Key Assignment
USDPRMNT PROFILE Maintenance Screen
USDRDYLS Ready Mode Information Discussion
USDSELAR Selection List - AREA
USDSELRE Selection List - RECORD
USDSELSE Selection List - SET
USDSIGN Signon Screen
USDTERM Termination Status Screen
USDTUT00 Primary Menu
USDWHERE Where Clause Syntax
USDX0001 Secondary Menu

UserExit Module
IDMS DMLO gives you the ability to customize a user exit module which can be invoked after each DML command is
executed. At installation time the dummy user exit module USDMLXIT is provided. This module simply returns control
immediately to the DMLO session.

The calling of the user exit is controlled by the installation parameter option USEREXIT in the USDTPARM module.

• If USEREXIT=YES USDMLXIT is invoked after each DML command executed.
• If USEREXIT=NO USDMLXIT is never invoked.
• If USEREXIT=(DYNAMIC, ON) USDMLXIT is not invoked after each DML command is executed and is active for the

session until the SET EXIT OFF command is executed.
• If USEREXIT=(DYNAMIC, OFF) USDMLXIT is not invoked but can be activated for the session with the SET ON

command. This is the default setting.

NOTE
For more information, see the appropriate IDMS Installation and Maintenance Section.

The user exit source member Assembler module USDMLXIT is delivered in source and can be customized by the user.
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USDMLXIT is dynamically loaded at runtime and invoked by DMLO upon completion of all DML commands. This
includes the SCRATCH and QUEUE commands. The module is delivered as a dummy module that simply returns control
immediately to the DMLO session via a 'BR R14' instruction.

To customize the module, follow these rules:

1. Use standard IBM linkage conventions.
2. DSECT USDGLOB2 is used to pass information to and from USDMLXIT. Change only certain fields in this DSECT. If

the restrictions are ignored, results are unpredictable and can cause subsequent DMLO errors. See source member
USDGLOB2 for complete details.

3. Upon return from USDMLXIT to the DMLO session the USERCODE value in USDGLOB2 is processed as follows:
– If USERCODE=1-9, DMLO terminates with the error message F8801 - F8809. Otherwise the DMLO session

continues as normal.
– If USERCODE is set by the user to a 1-9 value, DMLO processes the USERQUIT code as a completion indicator

as follows:
• 0 ROLLBACK
• 1 FINISH

– If USERCODE=99, a 64-byte message field is passed back from the User Exit program. If the actual message
length to be displayed is less than 64 bytes, then the 64-byte field must be padded with blank characters.

4. The customized source member USDMLXIT should be assembled and the link edited to create an executable load
module named USDMLXIT. The link edit input statements to do this are as follows:

 

z/OS      INCLUDE OBJLIB(USDMLXIT)

          MODE AMODE(31), RMODE(ANY)

          ENTRY USDMLXIT

          NAME USDMLXI(R)

 

z/VSE     PHASE USDMLXIT,*

          MODE AMODE(31), RMODE(ANY)

          INCLUDE USDMLXIT

          ENTRY USDMLXIT

See source members USDMLXIT and USDGLOB2 for complete details on the User Exit functionality.

CLIST Editing Commands
This section provides a section to the CLIST editing commands that are available in the IDMS DML Online CLIST editor.
This appendix describes each command and its syntax. If you are not the IDMS DMLO system administrator, an attempt
to edit a global CLIST forces you into a browse rather than an edit session. You may, however, copy global CLISTs into
one of your own CLISTs during an edit session.

How to Use Editing Commands
There are the following types of editing commands:

Scroll Options

Scroll options are used to determine how many lines or columns of the module to scroll up, down, right, or left when using
a primary command or a PF key.

Primary Commands

Primary commands are used to:
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• Locate the desired line of a module
• Find the next occurrence of a string
• Reset the screen display to remove all line commands, column markers, and extraneous messages
• Cancel changes that are made with the editor to a module
• Turn the CAPS Mode on or off
• Display the time and date
• Copy source lines from one CLIST module to another
• Terminate Editor session, save changes that are made to the CLIST, and return to IDMS DMLO session mainline
• Save changes that are made to a CLIST and remain in Editor session

Line Commands

Line commands are used to:

• Copy source lines within the module
• Move source lines within the module
• Specify the location at which source lines are to be copied or moved
• Repeat source lines in the module
• Delete source lines
• Insert blank source lines
• Display a line with column markings across the screen

Program Function Keys

PF keys are set to many frequently used commands. This allows you to enter a command from any position on the Edit
screen with one keystroke. In addition, the PA1, PA2, and CLEAR keys are set to redisplay the screen. Use the KEYS
primary command to change Editor PF key settings.

To execute a single command set for a PF, press that key. The command executes when you press the PF key.

Entering Commands

The following are descriptions of where commands are entered:

Primary Commands
-- Enter these commands at the left side of the second line, after the word COMMAND. This field is called the
COMMAND line.

Scroll Options
-- Enter these options at the far right side of the second line on the screen, after the word SCROLL.

Line Commands
-- Enter these commands in the line number fields at the left of the source.

Example Function

SUSpend Keywords appear in mixed case.
The minimum required portion of each keyword appears in
uppercase.

Find string Variables appear in lowercase. You substitute an appropriate
value for each variable.

Up [number-of-lines] Brackets indicate optional clauses or commands.
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     ┌/     \┐

CAPS │< ON  >│

     └\ OFF /┘

Braces enclose two or more options. Select an option.

     ┌/     \┐

CAPS │< ON◄ >│

     └\ OFF /┘

A left arrow indicates the default value.

Item Meaning

Order of Commands You must enter a B (before) or an A (after) line command with
the COPY primary command and the C (copy) and M (move) line
commands to indicate where to copy or move the lines.

Entering Blanks
In Commands

Blanks (character spaces) are ignored in line command
sequences, so you can enter blanks between a command and a
value without affecting processing.
You must enter at least one blank (character space) between a
primary command and a primary command value. You cannot
embed blanks in a keyword.

Command Stacking You can enter multiple primary and line commands. Primary
commands must be separated by a semicolon (;).

Scroll Options
 / Page            \ < Half            > │ Csr             │ \ number-of-lines / 

Where:

Page-specifies that a whole screen is to be scrolled whenever an UP, DOWN, RIGHT, or LEFT command is used.

Half- specifies that a half screen is to be scrolled whenever an UP, DOWN, RIGHT, or LEFT command is used.

Csr-specifies that the line with the cursor on it is to become: the bottom line displayed whenever the UP command is
used, the top line whenever the DOWN command is used, the left-most column whenever the RIGHT command is used,
or the right-most column whenever the LEFT command is used.

number-of-lines-specifies that this number of lines are to be scrolled whenever an UP, DOWN, RIGHT, or LEFT
command is used.

Scroll options are used to specify how much of the screen is scrolled when you use an UP, DOWN, RIGHT, or LEFT
primary command (or corresponding PF key) by itself.

At the far-right side of the second line on the Edit screen, the word SCROLL appears followed by one of the scroll options.
To change the current setting, enter one of the other options over the current setting. The scroll option that you set will
remain in effect until you enter a different setting.

Primary Commands 4
Contents

Primary commands are entered on the second line of the Edit screen after the word COMMAND. You can enter more than
one primary command at a time. Use the following syntax:
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command;command

BOTTOM Command

BOTtom

The BOTTOM command displays the last full screen at the bottom of the module.

This command is available in Edit and Browse Modes.

BOUNDS Command

BOUnds

The BOUNDS command sets the left and right column bounds. These bounds are saved in the edit profile. In addition, the
BOUNDS command alters the action of the FIND, CHANGE, Line Shifts, and other commands that are column-sensitive.

You must specify left and right bounds, or neither, and the left bound must be smaller than the right bound. If bounds are
specified incorrectly or without an operand, the default is the dataset minimum.

This command is available in Edit Mode.

CANCEL Command

CANcel

Use the CANCEL command to cancel all changes made to the module since the last SAVE and to exit the Edit screen.
You are returned to the previous display.

This command is available in Edit Mode.

CAPS Command

     ┌/ ON ◄ \┐

CAPS │< OFF  >│

     └\      /┘

The CAPS command is used to turn the CAPS Mode on and off. With the CAPS Mode on, all new alpha data is translated
into uppercase. With the CAPS Mode off, the data remains unaffected. Data that was initially entered with the CAPS Mode
off will remain in lowercase unless you edit the field.

This command is available in Edit and Browse Modes.

CHANGE Command

       ┌/       \┐ ┌/        \┐ ┌/                    \┐┌/      \┐

CHANGE │< ALL   >│ │< string >│ │< replacement-string >││[lb[rb]] │< X  >│

       └\ FIRST /┘ └\ *      /┘ └\ *                  /┘└\ NX   /┘

where:

string-specifies the string of characters to find and replace by replacement-string.

replacement-string-specifies the string of characters used to replace string.

* (asterisk)-specifies the string value from the last FIND or CHANGE command entered.
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ALL-specifies that all occurrences of a string are to be replaced in scanned lines.

lb rb-specifies left and right bounds (column positions) for the find. If specifying just the left bound, the string can be found
anywhere within those bounds.

X-specifies only excluded lines are to be scanned.

NX-specifies only non-excluded lines are to be scanned.

Use the CHANGE command to search for and change the next occurrence of a string in the module. The Editor begins
searching at the position of the cursor when you enter the command, and it searches downward until the string is found. If
the cursor is on the COMMAND line when you enter the command, the editor begins searching at the top line displayed. If
the string is not found, it is changed to the replacement string.

This command is available in Edit Mode.

Change Command Rules

• ALL, FIRST, and the 'lb rb' can appear in any order, but the replacement-string must follow string.
• If a string has embedded blanks, enclose the string in either single or double quotes. For example:

CHANGE 'program nmae' 'program name'

CHANGE 'program nmae' 'program name'

• If a string has a single asterisk (*), number, ALL, or FIRST, enclose string in quotation marks:

CHANGE '*' 'comments'

• If a string has leading quotation mark (single or double), enclose the string in quotation marks of the opposite kind. For
example:

CHANGE '"t' t

• If CAPS Mode is OFF, enter the string as it appears in the text and the replacement-string as it should appear in the
text. If CAPS Mode is ON, all lowercase characters are translated to uppercase characters.

COPY Command

COPY [S.]clist-name[OF userid]

where:

[S.]-forces access to a global CLIST (if there is a CLIST of the same name under your user ID).

clist-name-the name of the CLIST from which you want to copy source lines.

[OF userid]-allows you to specify a CLIST belonging to another IDMS DMLO user ID.

Use the COPY command to copy source lines from another CLIST. To specify the location where lines will be copied,
enter an 'A' (after) or 'B' (before) line command.

This command is available in Edit Mode.

CURSOR Command

CURsor

The CURSOR command moves the cursor directly to the COMMAND line. It functions in the same way as the home key.

This command is available in Edit and Browse Modes.

The default keys are PF12 and PF24.
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DOWN Command

      ┌/ number-of-lines \┐

 DOWN │< Max             >│

      ││ Half            ││

      └\ Page            /┘

where:

Max-specifies the last full screen at the bottom of the text.

Half-specifies to scroll down half a screen.

Page-specifies to scroll down a full screen.

The DOWN (scroll down) command is used to display source lines below your current view. The amount you scroll is
determined by the Scroll setting. The setting can be overridden at any time.

This command is available in Edit and Browse Modes.

The default keys are PF8 and PF20.

EDITOR-ID Command

EDITOR-ID

The EDITOR-ID command displays the release number for the version of the Editor invoked. The release is displayed in
message format.

This command is available in Edit and Browse Modes.

ECHO Command

Use the ECHO command to preserve the primary command line. If ECHO is turned on, the last command entered on
the command line is preserved and redisplayed. If ECHO is turned off, the last command entered is not preserved. The
ECHO setting is maintained in the Editor profile for the signed on IDMS/DC user id. The PROFILE command can be
used to display all environmental settings, which will include the ECHO setting. The syntax for the ECHO command is the
following:

ECHO {ON

       OFF}

Default: OFF

This command is available in edit and browse modes.

END Command

END

Use the END command to save the current CLIST module (if changed) and return to the IDMS DMLO session mainline.

This command is available in Edit Mode.

ENTER Command
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ENTER

The ENTER command redisplays the current screen with any changes made.

This command is available in Edit and Browse Modes. The default key is ENTER.

EXCLUDE Command

        ┌/ first-line \┐

EXCLUDE │< last-line  >│

        └\ ALL        /┘

where:

first line-specifies that the first line number is to be excluded from the display.

last-line-specifies that the last line in the block of lines is to be excluded from the display. If this is left blank, the default is
the last line in the text.

ALL-specifies that all lines in the text are excluded from the display.

The EXCLUDE command limits your display to specific lines within the text being edited. Redisplay excluded lines with the
RESET command.

This command is available in Edit Mode.

FIND Command

     ┌/       \┐ ┌/        \┐┌/      \┐

FIND │< ALL   >│ │< string >││[lb[rb]] │< X  >│

     └\ FIRST /┘ └\ *      /┘└\ NX   /┘

where:

ALL-specifies that all occurrences of a string are to be found in scanned lines.

FIRST-specifies that the first occurrence of a string is to be found.

string-specifies the string is to be found.

* (asterisk)-specifies the string value from the last FIND command entered.

lb rb-specifies the left and right bounds (column positions) for the find. If specifying just the left bound, the string to found
must begin in that same column. If specifying both left and right bounds, the string to be found can appear anywhere
within those bounds.

X-specifies only excluded lines are to be scanned.

NX-specifies only non-excluded lines are to be scanned.

Use the FIND command to search for a string in the module.

The Editor begins searching at the position of the cursor when you enter the command. It searches downward until the
string is found. If the cursor is on the COMMAND line when you enter the command, the Editor begins searching at the
top line displayed.

The operands of this command can appear in any order.

This command is available in Edit Mode.
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FIRST Command

FIRst

The FIRST command displays the first screen of the module.

This command is available in Edit and Browse Modes.

KEYS Command

KEYS

Use the KEYS command to view or change editor PF key settings.

This command is available in Edit and Browse Modes.

LAST Command

LASt

The LAST command presents the last screen of the module.

This command is available in Edit and Browse Modes.

LEFT Command

LEft [number-of-columns]

The LEFT command scrolls the current display to the left the specified number of columns. If the number parameter is
blank, the Scroll Options are used.

This command is available in Edit and Browse Modes.

LOCATE Command

Locate line-number

where:

line-number-specifies the number of the line to which you want to move. The line you specify will be the top line
displayed on the screen.

Use the LOCATE command to move the display to a specific source line or to the beginning or the end of the module.

This command is available in Edit and Browse Modes.

Using the LOCATE Command

To move to a specific line, you specify the line number of the line you want displayed.

To move to the beginning of the module, you can specify 0 as the line number, and the first line of the module will be the
top line displayed.

To move to the end of the module, you can specify the last line number or any larger number, and the last line of the
module will be the top line displayed. For example, if the last line of the module is numbered 307 and you use 999, line
number 307 will be the top line displayed.
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MEMORY Command

       ┌/         \┐

MEMory │< STATIC  >│

       └\ DYNAMIC /┘

where:

STATIC-specifies to obtain storage one time and track until the end of the session.

DYNAMIC-specifies to obtain new storage and free it each time the Editor driver module is called.

Internal storage is determined by the MEMORY command.

This command is available in Edit and Browse Modes.

NULLS Command

      ┌/     \┐

Nulls │< ON◄ >│

      └\ OFF /┘

The NULLS command is used to turn the NULLS Mode on and off. ON is the default. In the NULLS ON Mode, null
characters replace all but the first blank in a line. If the line is completely blank, null characters are not substituted.

To easily use the keyboard insert mode key to insert characters, turn NULLS Mode ON so that edit will automatically insert
trailing nulls in each data line in the display.

Normally, each data line is one field on the display. However, by using the TABS Mode, 3270 tab characters can be
created in selected columns and is a way to break up a line into several fields. NULLS will replace trailing blanks in each
field.

If edit places the cursor into a field, only blanks that follow the cursor on the line will be changed to NULLS. If a character
is deleted with the DELETE key, all of the characters in the field are shifted left one position and a NULL character is
inserted into the last position in the field. If the ERASE EOF key is pressed, NULL characters fill the field on which the
cursor is located from the cursor to the end of the field.

This command is available in Edit Mode.

PROFILE Command

PROFile

Use the PROFILE command to display the environmental parameters under which your Edit session is operating.

The PROFILE identifiers that are displayed correspond to the primary commands. When you change parameters that are
unique to your profile, the changes are saved to the IDMS/DC user signon.

Use the RESET command to clear the display of any line commands, column markers, or extraneous messages.

This command is available in Edit and Browse Modes.

RCHANGE Command

RCHANGE

The RCHANGE command repeats the last CHANGE command that was executed.
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The Editor begins searching at the first line of the display. When it reaches the bottom of data, the message "BOTTOM OF
DATA REACHED" appears in the top line of the screen.

The default keys are PF6 and PF18.

This command is available in Edit Mode.

Using the RCHANGE and RFIND PF Keys to Selectively

Change Strings

You can use the RFIND PF key in conjunction with the RCHANGE PF key to selectively change strings. For example,
consider the following sequences:

First Sample Sequence

Step Command Action

Part 1 CHANGE Work-Name-1 Work-Name-2 In Part 1, you enter the CHANGE command
to change the next occurrence of Work-
Name-1 to Work-Name-2.

Part 2 RFIND key In Part 2, you want to find the next
occurrence of Work-Name-1, but you are
not sure if you will want to change the
string. By pressing the RFIND key, the next
occurrence of Work-Name-1 which was
specified in the CHANGE command during
Part 1, will be found.

Part 3 RCHANGE key In Part 3, you want to change the
occurrence of Work-Name-1 that was found
during Part 2 to Work-Name-2. By pressing
the RCHANGE key, the occurrence will be
changed.

Part 4 RFIND key
RFIND key

In Part 4, you press the RFIND key to find
the next occurrence of Work-Name-1. This
time you do not want to change the string,
so instead of pressing the RCHANGE key,
you press the RFIND key again. The next
occurrence of Work-Name-1 will be found.

Second Sample Sequence

Step Command Action

Part 1 CHANGE Work-Name-1 Work-Name-2
RFIND key

In Part 1, you want to find the next
occurrence of Work-Name-1, but if you
are not sure if you want to change it to
Work-Name-2. If you key in the CHANGE
command and press the RFIND key instead
of the ENTER key, the RFIND will be
executed. The next occurrence of Work-
Name-1 that was specified in the CHANGE
command will be found.
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Part 2 RFIND key In Part 2, you decide that you do not want
to change the string that was found during
Part 1, press the RFIND key. The next
occurrence of Work-Name-1 will be found.

Part 3 RCHANGE key In Part 3, you want to change the string
that was found during Part 2, press the
RCHANGE key. This changes Work-
Name-1 to Work-Name-2.

RESET Command

RESet

Use the RESET command to clear the display of any line commands, column markers, or extraneous messages.

This command is available in Edit and Browse Modes.

The default keys are PF9 and PF21.

RESHOW Command

RESHOW

Use the RESHOW command to redisplay the original contents of a screen. This command is only valid when you have
typed a screen of data but have not pressed the ENTER key.

NOTE
If you use the RESHOW Command you will overlay the current screen with the previous screen.

This command is available in Edit and Browse Modes.

RFIND Command

RFIND

The RFIND command repeats the last FIND command that was entered.

The RFIND search begins at the position of the cursor. When it reaches the end of the file, it will reach the bottom and the
message line will state, BOTTOM OF DATA REACHED. Entering RFIND again will resume the search at the top of the
file. Then if the string is not found in the file, the message line will state: NO CHAR:  string Found. Entering the RFIND
command has no effect.

To selectively change strings, use the RFIND PF key in conjunction with the RCHANGE PF key.

This command is available in Edit and Browse Modes.

The default keys are PF5 and PF17.

RIGHT Command

Right [number-of-columns]

The RIGHT (scroll right) command scrolls the current display to the right the specified number of columns. If the number
parameter is blank, the scroll options are used.

This command is available in Edit and Browse Modes.
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The default keys are PF11 and PF23.

SAVE Command

SAVE

Use the SAVE command to save the current CLIST module (if changed). The CLIST edit session will remain active.

This command is available in Edit Mode.

TABB Command

TABB

The TABB (tab backward) command is used to move to the previous tab setting when TABS Mode is ON.

This command is invoked more efficiently if you assign it a PF key value.

This command is available in Edit Mode.

TABF Command

TABF

The TABF (tab forward) command is used to move to the next tab setting when TABS Mode is ON.

This command is invoked more if you assign it a PF key value.

This command is available in Edit Mode.

TABS Command

      ┌/ ON            \┐

 TABS │< OFF           >│

      ││ tab-character ││

      └\ operand       /┘

where:

tab-character-specifies any character used to signify a tab.

operand-specifies any of the following and their settings:

ADS
specifies every five positions from 1 through 65.

ASM
specifies the positions 1, 10, 16, and 36.

COBOL
specifies the positions 8, 12, 16, and 20.

STND
specifies the positions 1, 10, 16, and 36.

The TABS command sets software tabbing. The commands TABF (tab forward) and TABB (tab backward) are used to
move a tab setting within the text. To customize tab settings, use the TABS line command.

This command is available in Edit Mode.
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TIME Command

TIME

The TIME command displays the time-of-day and the date in the message area of the screen. The TIME is given in
military hh:mm:ss format. The date is given in standard mm/dd/yy format.

This command is available in Edit and Browse Modes.

TOP Command

TOP

The TOP command displays the first full screen at the top of the source.

This command is available in Edit and Browse Modes.

UP Command

    ┌/ number-of-lines \┐

 UP │< Max             >│

    ││ Half            ││

    └\ Page            /┘

where:

number-of lines-specifies the number of lines to scroll. If this is blank, then scrolling is determined by the Scroll Option.

Max-specifies that you want to scroll to the first screen of text.

Page-specifies that you want to scroll a full screen of text.

The UP (scroll up) command is used to display source lines above your current view. The amount you scroll is determined
by the scroll option setting. The setting can be overridden at any time.

This command is available in Edit and Browse Modes.

The default keys are PF7 and PF19.

Line Commands 4
Contents

Line commands are entered in Edit Mode with the cursor positioned to the left of the source lines, in the line number
fields. To use a line command, type over the line numbers.

Entering Line Commands

Line commands are entered within the line number at the left of the line data. A line command is considered to be any
characters entered at or to the left of the cursor in the line sequence number fields.

How to Use Line Commands

If you wanted to repeat the line 10 times, here is how the line would appear:

000003 Before entering R (repeat) Command

R10003 After entering R (repeat) Command
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For the Editor to read the command as R10:

• Type 'R10' in the line number field and press the ENTER key.
• Position the cursor immediately after R10 (type 'R1' and move the cursor to the right one position) and press the

ENTER key.

A (after) Command

A

The A (after) line command is used in conjunction with the C (copy) and M (move) line commands, and the COPY primary
command to copy another CLIST after the line containing the A (after) line command.

B (before) Command

B

The B (before) line command is used in conjunction with the C (copy) and M (move) line commands and the COPY
primary command to copy another CLIST before the line containing the B (before) line command.

BNDS (bounds) Command

BNDS

The BNDS command displays and allows changes to the current boundary settings. The bounds line is displayed at the
line where you entered the command.

Change the current bounds setting by using the < character to define the left bound and the > character to define the right
bound.

To remove the bounds line from the display, use the D (delete) line command or the RESET primary command.

COLS (columns) Command

COLS

The COLS command displays a line with the column markings for you to use as a reference. This line is for reference
purposes only. It is not given a line number and is not saved with the text.

The column markings line appears before the line in which you enter the COLS command.

To remove the COLS line from the display, use the D (delete) line command or the RESET primary command.

C (copy) Command

C[number-of-lines]

where:

number-of-lines-specifies the number of lines to be copied. The default is 1.

C-specifies a single line to be copied.

Cn - specifies the first of n lines to be copied.

CC...CC-specifies the first and last lines of a block of lines to be copied.
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Use the C (copy) line command to copy one line or block of lines. The B (before) and A (after) line commands are used to
specify the destination of the line or block to be copied. No other line commands can be entered on the lines to be copied.

Rules for Using the Copy Line Command

• When using the C number-of-lines or the CC form of the command, you cannot enter any other commands on the lines
being copied.

• Each CC must be paired with another CC.
• You must pair a B (before) or an A (after) line command with every C or pair of CC commands.

D (delete) Command

D[number-of-lines]

where:

number-of-lines-specifies the number of lines to be deleted.

D-specifies a single line to be deleted.

Dn-specifies the first of n lines to be deleted.

DD...DD-specifies the first and last lines of a block of lines to be deleted.

The D (delete) command is used to delete a line or block of lines. No other line commands can be entered on the lines to
be deleted.

Rules for Using the D (delete) Line Command

• When using the D number-of-lines or the DD form of the command, you cannot enter any other commands on the lines
being deleted.

• Each DD must be paired with another DD.

X (exclude) Command

X[number-of-lines]

where:

number-of-lines &ndash. specifies the number of lines excluded.

X-specifies a single line to be excluded.

Xn-specifies the first of n lines to be excluded.

XX...XX-specifies the first and last lines of a block of lines to be excluded.

Use the X (exclude) command to exclude lines from the display.

I (insert) Command

I[number-of-lines]

where:

number-of-lines-specifies the number of lines to be inserted. The default is 1.

Use the I (insert) command to insert blank lines after the line in which the I command is entered. The I command is not
used with the A (after) and B (before) line commands. If no data is typed on an inserted line, the blank inserted line is
deleted from the display after the ENTER key is pressed or the RESET, UP, or DOWN primary command is entered.
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M (move) Command

M[number-of-lines]

where:

number-of-lines-specifies the number of lines to be moved. The default is 1.

M-specifies a single line to be moved.

Mn-specifies the first of n lines to be moved.

MM...MM-specifies the first and last lines of a block.

Use the M (move) command to move a line or block of lines. The B (before) or A (after) line commands are used to
specify the destination of the lines to be moved. No other commands can be entered on the lines to be moved.

Rules for Using the Move Line Command

• When using the M number-of-lines or the MM form of the command, you cannot enter any other commands on the
lines being moved.

• Each MM must be paired with another MM.
• You must pair a B (before) or an A (after) line command with every M or pair of MM commands.

R (repeat) Command

R[number-of-times]

where:

number-of-times-specifies the number of times a line or block of lines is repeated. The default is 1.

R-specifies a single line to be repeated.

Rn-specifies a single line to be repeated n times.

RR -specifies the first and last lines of a block to be repeated one time.

The R (repeat) line command is used to repeat a line or block of lines directly after the last line to be repeated.

Rules for Using the R (repeat) Line Command

• Pair each RR number-of-lines with another RR number-of-lines to complete a block command.
• If number-of-lines on the RR block commands differ, the greater number is used.
• No other line commands can be used on lines being repeated.

TABS Command

Type TABS in the line number field to view the current tab settings. You can also use the TABS command to change the
tabs by over striking the current setting (indicate by tab character with the new positions you choose.

The TABS line may be deleted from the display by the D (delete) line command or the RESET primary command.

Batch CLIST Processing
This appendix provides a description of the batch CLIST processor, USDBCLST. This utility provides an easy way to
migrate CLISTs between IDMS systems.

The batch CLIST processor supports the following functionality:
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• Uploading one or more new CLISTs to the system.
• Printing one or more existing CLISTs from the system.
• Downloading one or more existing CLISTs from the system in a format which can be submitted directly for upload

processing.
• Removing one or more existing CLISTs from the system.

The IDMS installation media contains the following sample JCL (intended for demonstration purposes only):

• USDBCLST - Contains a skeleton of the JCL required to invoke the batch CLIST processor.

For more information, see

Work Files

For z/OS

Input datasets

DD Name Description Usage LRECL

SYSIPT Request cards Required for PRINT,
DOWNLOAD, REMOVE

80

UPLOAD Source of CLISTs to add Required for UPLOAD 80

 

Output datasets

DD Name Description Usage LRECL

REPORT Source of printed CLISTs Optional for all functions 133

AUDIT Status of requests Required for all functions 133

DOWNLOAD Listings of downloaded CLISTs Required for DOWNLOAD 80

 

For z/VSE

Input Datasets

DD Name Logical Unit Description Usage LRECL

SYSIPT SYS015 Request Cards Required for PRINT,
DOWNLOAD, REMOVE

80

UPLOAD SYS016 Source of CLISTs to add Required for UPLOAD 80

 

Output Datasets

DD Name Logical Unit Description Usage LRECL

REPORT SYS017 Source of printed CLISTs Optional for all functions 133

AUDIT SYS018 Status of Requests Required for all functions 133

DOWNLOAD SYS019 Listings of downloaded
CLISTs

Required for
DOWNLOAD

80
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Batch CLIST Request Cards

Use request cards to download, print, or remove one or more CLISTs. Note: Request cards are not required to upload a
CLIST.

A request card describes the CLIST to be processed and the desired function. All variables must start in the appropriate
columns. Values should be padded with spaces when necessary. The request card is described in detail below.

Columns Variable Description

01 - 08 user-name Variable specifies a 1-8 character user
name for whom the requested CLIST is
stored

09 - 16 clist-name Variable specifies a 1-8 character CLIST
identifier

17 - 17 operation code Variable specifies a 1 character operation
code

 

The following table describes the operation code variable.

Code Function Description

P Print only Print the requested CLIST

D Download only Download the requested CLIST

X Print and Download Print and download the requested CLIST

R Remove Delete the requested CLIST

 

For example, the following request card will prompt the batch CLIST processor to delete the CLIST named SAMPLE
belonging to user USER0001:

USER0001SAMPLE  R

The following request card prompts the batch CLIST processor to print the CLISTs SAMP1 and SAMP2 belonging to
USER0002 in the report file. Additionally, the source for these CLISTs will be stored into the download file:

USER0002SAMP1   X

USER0002SAMP2   X

Batch CLIST Upload File

The upload file is used to add one or more CLISTs to the IDMS system. Each CLIST described in this file must begin with
a parameter card which names the CLIST and assigns it to a user. Each request must end with an end card.

NOTE
No request cards are required to upload a CLIST. If a CLIST is already present on the system, the existing
version is overwritten.
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The parameter card is described below. All variables must start in the appropriate columns. Values should be padded with
spaces when necessary.

Columns Values Description

01 - 01 ‘~’ constant Specifies a constant representing the start
of a parameter or end card

02 - 09 user-name Specifies a 1-8 character name of the user
for whom the CLIST will be stored

10 - 17 clist-name Specifies a 1-8 character CLIST identifier

 

One or more data cards follow a parameter card. Each data card contains one line of CLIST source. These lines should
follow the standard CLIST conventions. Detailed information on CLIST command syntax can be found in IDMS DMLO
Session.

Every CLIST must end with an end card. The end card is described in detail below. All variables must start in the
appropriate columns. Values should be padded with spaces when necessary.

Columns Values

01 - 01 ‘~’ constant

02 - 09 ‘**END***’ constant

 

For example, the following lines coded in an upload file would prompt the batch CLIST processor to add CLISTs SAMP1
and SAMP2 belonging to USER0001:

~USER0001SAMP1

 

* OBTAIN CLIST

 

OBTAIN FIRST %1 WITHIN %2

 

ENDC

 

~**END***

 

~USER0001SAMP2

 

* STORE CLIST

 

STORE %1

 

ENDC

 

~**END***
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Using IDMS/DC Sort with ADS
This section describes the steps necessary to use IDMS/DC Sort with ADS. It also describes how to use the EDITOR to
correct syntax errors encountered by the ADS Preprocessor in IDMS/DC Sort.

Steps for Using ADS Preprocessor
To use the IDMS/DC Sort preprocessor for ADS, follow these four steps:

Step 1: Add IDMS/DC Sort Statements to Modules

Add the necessary SETSORT, PUTSORT, GETSORT, ENDSORT and SETLIMIT statements to the appropriate dictionary
modules. See Chapter 3, Examples for sample dialogs.

Add a statement to check the return code (TPSRETN).

Add statements to issue error messages when appropriate.

Step 2: Execute the Preprocessor for Each Module

For each dictionary module containing IDMS/DC Sort syntax, execute the ADS preprocessor of IDMS/DC Sort (TPSG), as
shown in Exhibit 6.1.

If an error is detected in the user-supplied parameters, IDMS/DC Sort automatically invokes an online EDITOR which
allows you to correct syntax errors.

If you have installed the IDMS DME, the module source can be preprocessed at any time during an IDMS DME session
by entering TPSG on the command line.

If you are using IDMS Dictionary Migrator to move module source to another dictionary, the ADS Batch preprocessor,
TPSBADSI, can be used to preprocess the DDDLUPD file.

To execute the preprocessor, enter the task code for IDMS/DC Sort (TPSG) on the system prompt screen. The system will
display a screen on which you can enter parameters identifying the module. The screen is illustrated in Exhibit 6.1. If you
use the PA2 key to cancel the preprocessor, only the current TPSG command is affected.

  

                                                                  CA IDMS DC SORT OPTION - ADS

                                                                       Syntax Preprocessor

                                                                           Rnn.n

  

                           Module Name ===>

 

                       Module Version ===> 0001                      (Optional)

 

                           Dictionary ===>                              (Optional)

 

                                 Node ===>                              (Optional)

 

 

        Copyright (C)      yyyy CA All rights reserved.

 

Exhibit 6.1: ADS Module Preprocessor Screen

Another method of executing the preprocessor is to enter all of the preprocessor parameters when invoking the
preprocessor:
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 TPSG module-name module-version alternate-dictionary node

where:

module-name
indicates the name of the module.

module-version
indicates the version number of the module.

alternate-dictionary
indicates the dictionary in which the module resides.

node
indicates the DDS node in which the alternate dictionary is found.
Each of these parameters is positional, with each default represented by a comma (,). A single space delimiter
between parameters is required.

Example

 V10 ENTER NEXT TASK CODE:

  TPSG TEST-MOD , DICTB

 

Step 3: Execute the Dialog Generator

Execute the dialog compiler, ADSC, for the dialog containing the altered modules. Specify TPSCOMM as a work record.

Step 4: Execute the Dialog

Execute the dialog.

Preprocess Multiple Modules
IDMS users can create a CLIST consisting of a number of IDMS/DC Sort preprocessor task statements and the ADS
compiler task statement. Once the CLIST is set up, you need execute only one instruction instead of several.

The following example illustrates the creation and execution of a CLIST to preprocess multiple ADS modules.

Example

Create a CLIST to preprocess multiple ADS modules and invoke the ADSC compiler.

ADD MODULE PRESORT VER 1 LANG DC

MODULE SOURCE FOLLOWS

TPSG MODULE-1 , DICTB

TPSG MODULE-4 2 DICTB

TPSG MODULE-6 99 DICTB

ADSC

MSEND.

Execute the CLIST.

V10 ENTER NEXT TASK CODE:

CLIST PRESORT
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In this way, each of the modules containing IDMS/DC Sort syntax will be preprocessed prior to executing the ADS
Compiler, ADSC.

System Flow
The preprocessor uses SETSORT, PUTSORT, GETSORT, and ENDSORT statements to generate required programming
logic for IDMS/DC Sort.

A diagram of system flow is shown in Exhibit 6.2. The dialogs are placed in the dictionary (IDD), and from there read
into the IDMS/DC Sort precompiler. If there are errors, the EDITOR is automatically invoked and you can make syntax
corrections, replace the module in the dictionary, and re-execute the preprocessor. Then the dialogs are generated. After
they have been preprocessed, IDMS/DC Sort statements appear as comments.

At execution time, if the PROGRAM option was selected in the SETSORT statement, the dialogs issue calls to IDMS/DC
Sort. Then the sorts are done by IDMS/DC Sort, using main and auxiliary sort-work areas as necessary. After the sorts are
completed, the results are displayed as directed by the application.

If the USER option was selected in the SETSORT statement, before the sorting is done IDMS/DC Sort presents the user
with a sequence selection screen, where the user can designate up to 16 sort keys and the sort order (ascending or
descending) for each key.
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Exhibit 6.2: ADS System Flow

EDITOR
If the IDMS/DC Sort ADS Preprocessor detects sort control or formatting errors then the EDITOR is invoked during the
preprocess step.

The EDITOR is conveniently invoked directly from the preprocessor. When a syntax error is detected, the EDITOR
displays the module source with highlighted error lines describing the problem. The programmer can correct the syntax
and RETRY the preprocessor. If the syntax is correct, it is replaced in the dictionary and processing continues.

If syntax errors remain, the EDITOR is reinvoked until the syntax is correct or the user cancels the preprocessor session.

Editing Commands (ADS Preprocessor)
Editing commands are entered from the Edit Screen (see Exhibit 5.3). These are the three types of editing commands:

• Scroll Options
• Primary Commands
• Line Commands

Scroll Options

Scroll options are used to determine how many lines of the module to scroll up or down when using a Primary Command
or a PF key.

Primary Commands

Primary Commands are used to:

• Scroll up, down, right or left through a module.
• Locate the desired line of a module.
• Find the next occurrence of a string.
• Change the next occurrence of a string.
• Reset the screen display to remove all Line Commands, column markers, and extraneous messages.
• Cancel changes made (with the editor) to a module.
• End/Retry the edit session. That is, save any changes made and reexecute the preprocessor.
• Replace blank characters at the end of a field with null characters.
• Turn the CAPS mode on or off.
• Redefine the PF key functions.

Primary Commands are entered on the second line of the Edit Screen after the word COMMAND (see Exhibit 5.1). Exhibit
5.8 summarizes the functions of the Primary Commands. You can enter more than one primary command at a time. Use
the following syntax:

command ; command

NOTE

 Blanks are not a valid option; ensure there are no blank spaces in the command line.

Line Commands

Line Commands are used to:
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• Move source lines within the module. Specify the location at which source lines are to be copied or moved.
• Repeat source lines in the module.
• Delete source lines.
• Insert blank source lines.
• Display a line with column markings across the screen.

Program Function Keys

PF keys are set to many frequently-used Primary Commands. Also, the PA1, PA2 and CLEAR keys are set to redisplay
the screen.

Entering Commands

Here are the descriptions of where commands are entered on the Edit Screen (see Exhibit 6.3).

• Primary Commands--Enter these commands at the left side of the second line, after the word COMMAND. This field is
called the Command Line.

• Scroll Options--Enter these options at the far-right side of the second line on the Edit Screen, after the word SCROLL.
• Line Commands--Enter these commands with the cursor positioned in the line number fields.

After you key in a command, press the ENTER key to execute the command. You can key in more than one command
before pressing the ENTER key to execute the commands.

PF keys are set for most Primary Commands. This allows you to enter a command from any position on the Edit Screen
with one keystroke.

To execute the command set for a PF key, you simply press the key. (Settings are covered at the end of this section.) You
can key in commands, then press a PF key. The PF key function and the commands will be executed when you press the
PF key.

EDIT ───TIME-ENTER                                           COLUMNS 001 072

COMMAND ===>                                                  SCROLL ===> PAGE

****** *** TOP OF DATA ********CA IDMS/DC SORT*********************************

I !SETSORT IDMS.

==MSG> TPP7033E-INVALID WORD IDMS IN STATEMENT/WORD 0002

000003 OBTAIN FIRST ROOM-RECORD WITHIN LIBRARY-AREA2.

000004 !PUTSORT.

000005 OBTAIN NEXT ROOM-RECORD WITHIN LIBRARY-AREA2.

****** *** BOTTOM OF DATA ******CA IDMS/DC SORT********************************

Exhibit 6.3: Where to Enter Commands on the Edit Screen

Conventions, Rules and Syntax

Be sure to review these exhibits before you begin your first edit session:

• Exhibit 6.4 — Notation Conventions
• Exhibit 6.5 — Command Syntax Rules
• Exhibit 6.6 — Command Syntax Summary
• Exhibit 6.7 — Command Syntax Summary

Scroll options, Primary Commands, Line Commands and Key Settings are covered in detail in the rest of this section.
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Functions

The command and key functions are summarized in these exhibits:

• Exhibit 6.8 — Summary of Primary Commands
• Exhibit 6.9 — Summary of Scroll Options
• Exhibit 6.10 — Summary of Line Commands
• Exhibit 6.11 — Summary of Key Settings

Example Function

FIND string Variables appear in lowercase. you substitute an appropriate value
for each variable.

UP [number-of-lines] Brackets indicate optional clauses.

/ UP \
< DOWN >
\ /

Braces enclose two or more options. You select one of them.

Exhibit 6.4: Notation Conventions

Item Rule

Order of Commands You must enter a B (before) or an A (after) line command in
conjunction with the C (copy) and M (move) line commands to
indicate where to copy or move the lines.

Entering Blanks in Commands Blanks (character spaces) are ignored in line command
sequences, so you can enter blanks between a command and a
value without affecting processing.
You must enter at least one blank (character space) between
a Primary Command and a primary command value field. You
cannot embed blanks in a keyword.

Exhibit 6.5: Command Syntax Rules
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Exhibit 6.6: Command Syntax Summary
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Command Syntax Summary

Scroll Options

/ 

P

AGE            \

< H

ALF            >

│ 

C

SR             │

\ number-of-lines /

Line Commands

 / 

B

 \

 < A

 > number-of-times

 \   /

   ┌/                 \┐

 

C

 │< number-of-lines >│

   └\ 

C

               /┘

   ┌/                 \┐

 

M

 │< number-of-lines >│

   └\ 

M

               /┘

   ┌/                   \┐

 

R

 │< number-of-times   >│

   └\ 

R

 number-of-times /┘

   ┌/                 \┐

 

D

 │< number-of-lines >│

   └\ 

D

               /┘
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I

    number-of-lines

 

COL

S

Key Settings

PF1/PF13    HELP   (currently unavailable)

PF2/PF14    END/RETRY

PF3/PF15    END/RETRY

PF4/PF16    CANCEL

PF5/PF17    RFIND

PF6/PF18    RCHANGE

PF7/PF19    UP

PF8/PF20    DOWN

PF9/PF21    RESET

PF10/PF22   LEFT

PF11/PF23   RIGHT

PF12/PF24   ENTER

PA1         RESHOW

PA2         RESHOW

CLEAR       CLEAR

 

Primary Commands (ADS Preprocessor)
Primary Commands are entered on the second line of the Edit Screen after the word COMMAND (see Exhibit 5.1). Exhibit
5.8 summarizes the functions of the Primary Commands. You can enter more than one primary command at a time. Use
the following syntax:

command ; command

NOTE

Blanks are not a valid option; ensure there are no blank spaces in the command line.

Summary of Primary Commands

Command Function

CANCEL Cancels changes made to the module and exit the Edit Screen.

CAPS Turns the CAPS mode on or off.

CHANGE Finds and changes the next occurrence of a string.

DOWN Scrolls to display lines that are below your current view.

END/RETRY Saves the module and reinvokes the preprocessor.

FIND Finds the next occurrence of a string.

LEFT Scrolls to display lines that are left of your current view.

LOCATE Scrolls to a specific line or to the start or end of the module.
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NULLS Replaces blanks at the end of a field with nulls.

RCHANGE Repeats the last CHANGE command entered.

RFIND Repeats the last FIND command entered.

RESET Removes Line Commands, column markers, extraneous
messages.

RIGHT Scrolls to display lines that are right of your current view.

UP Scrolls to display lines that are above your current view.

CANCEL Command (ADS Preprocessor)
Use the CANCEL command to cancel all changes made to the module since the last END/RETRY and to exit from the
Edit Screen (return to the Specification Screen). Here is the syntax:

CANCEL

Default keys: PF4, PF16

CAPS Command (ADS Preprocessor)
The CAPS command is used to turn the CAPS mode on and off. With the CAPS mode on, all new alpha data is translated
into upper case. With the CAPS mode off, the data remains unaffected. Data that was initially entered with the CAPS
mode off will remain in lower case unless you edit the field. To override the existing mode, use the following syntax:

     / ON  \

CAPS < OFF >

     \     /

The CAPS ON mode is the default.

CHANGE and RCHANGE Commands
Use the CHANGE command or the RCHANGE (repeat change) command to search for and change the next occurrences
of a string in the module.

The editor begins searching at the position of the cursor when you ENTER the command, and it searches downward until
the string is found. If the cursor is on the Command Line when you ENTER the command, the editor begins searching at
the top line displayed.

If the string is found, it is changed to the replacement string. Here is the CHANGE command syntax:

             /        \ /                    \

C

HANGE [

ALL

] < string > < replacement-string > [

ALL

]
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             \ *      / \ *                  /

where:

ALL specifies that the string is to be replaced with the replacement string throughout the module (from beginning to end).
ALL can be used in either position shown above. It can be used only once in the CHANGE command.

string specifies the string to be found and replaced.

* (asterisk), when used as a string value, specifies the string value from the last FIND or CHANGE command entered.
When an asterisk is used as a replacement string value, it specifies the replacement string value from the last CHANGE
command entered.

replacement-string specifies the string to replace the first string specified.

Rules for the CHANGE Command

If a string has embedded blanks, enclose the string in either single or double quotation marks. For example:

 CHANGE

program name'

program name'

 CHANGE "program name" "program name"

• If the string consists of a single asterisk (*), enclose the asterisk in single quotation marks. A double asterisk does not
require any quotation marks. For example:

 CHANGE

*'

comments'

 CHANGE **

comments'

• If a string is the word ALL, enclose the string in quotation marks.
• Quotation marks are optional for all other strings. If you enclose a string which contains a single quotation mark,

enclose the string with double quotation marks. If you enclose a string which contains double quotation marks, enclose
the string with single quotation marks. For example:

CHANGE "They're" "He's"

The RCHANGE command repeats the last CHANGE command that was entered. The syntax is:

RCHANGE

Default keys: PF6, PF18.

Using the RCHANGE and RFIND PF keys to Selectively Change Strings

You can use the RFIND PF key in conjunction with the RCHANGE PF key to selectively change strings. Sample
sequences follow.

First Sample Sequence

1. CHANGE WORK-NAME-1 WORK-NAME-2
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ENTER key
2. RFIND key
3. RCHANGE key
4. RFIND key

RFIND key

In Step 1, you ENTER the CHANGE command to change the next occurrence of WORK-NAME-1 to WORK-NAME-2.

In Step 2, you want to find the next occurrence of WORK-NAME-1, but you are not sure if you will want to change the
string. By pressing the RFIND key, the occurrence of WORK-NAME-1, which was specified in the CHANGE command
during Step 1, will be found.

In Step 3, you want to change the occurrence of WORK-NAME-1 that was found during Step 2 to WORK-NAME-2. By
pressing the RCHANGE key, the occurrence will be changed.

In Step 4, you press the RFIND key to find the next occurrence of WORK-NAME-1. This time you do not want to change
the string, so instead of pressing the RCHANGE key, you press the RFIND key again. The next occurrence of WORD-
NAME-1 will be found.

Second Sample Sequence

1. CHANGE WORK-NAME-1 WORK-NAME-2
RFIND key

2. RFIND key
3. RCHANGE key

In Step 1, you want to find the next occurrence of WORK-NAME-1, but you are not sure if you will want to change it to
WORK-NAME-2. By keying in the CHANGE command and pressing the RFIND key instead of the ENTER key, the RFIND
will be executed. The next occurrence of WORK-NAME-1, which was specified in the CHANGE command, will be found.

In Step 2, you decide that you do not want to change the string that was found during Step 1, so you press the RFIND key.
The next occurrence of WORK-NAME-1 will be found.

In Step 3, you want to change the string that was found during Step 2, so you press the RCHANGE key. This changes
WORK-NAME-1 to WORK-NAME-2.

END/RETRY Command
The END/RETRY command saves the module and returns to the preprocessor for another syntax conversion attempt.
This command saves the module, as currently modified, by updating the module in the dictionary. The syntax is:

END

/RETRY

Default keys: PF2, PF3, PF14, PF15.

The END/RETRY function is performed only if the module has actually been changed. If the module has not been
changed, END/RETRY simply refreshes the screen.

FIND and RFIND Commands
Use the FIND command or the RFIND (repeat find) command to search for a string in the module.
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The editor begins searching at the position of the cursor when you ENTER the command, and it searches downward until
the string is found. If the cursor is on the Command Line when you ENTER the command, the editor begins searching at
the top line displayed.

The cursor appears at the beginning of the string, if the string is found. Here is the FIND command syntax:

F

IND  string

Rules for the FIND Command

If the string has embedded blanks, enclose the string in either single or double quotation marks. For example:

 FIND

program name'

 FIND "program name"

• If the string consists of a single asterisk (*), enclose the asterisk in quotation marks. A double asterisk does not require
any quotation marks. For example:

 FIND

*'

 FIND **

• Quotation marks are optional for all other strings. If you decide to enclose a string which contains a single quotation
mark, enclose the string with double quotation marks. If you decide to enclose a string which contains double quotation
marks, enclose the string with single quotation marks. For example:

FIND "They're"

The RFIND command repeats the last FIND command that was entered. Here is the syntax:

RF

IND

Default RFIND keys: PF5, PF17.

If the cursor is on the top line when you enter the RFIND command, the editor will search the entire file. When it reaches
the end of the file after several finds, the message line will state BOTTOM OF DATA REACHED. Entering RFIND again
will return you to the top of the file. If, however, the string does not exist in the file when you enter the RFIND command,
the message line will state NO CHARACTERS "string" FOUND. Entering the RFIND command again has no effect.

To selectively change strings, use the RFIND PF key in conjunction with the RCHANGE PF key. See the next subsection
on CHANGE and RCHANGE commands for a description.

LOCATE Command (ADS Preprocessor)
Use the LOCATE command to scroll the display to a specific source line or to the beginning or the end of the module. The
syntax is:

LOCATE line-number

where:

line-number specifies the number of the line to which you want to scroll. The line you specify will be the top line displayed
for the module.
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How to Use the LOCATE Command

To scroll to a specific line, you specify the line number of the line you want displayed.

To scroll to the beginning of the module, you can specify 0 as a line number, and the first line of the module will be the top
line displayed.

To scroll to the end of the module, you can specify the last line number or any larger number, and the last line of the
module will be the top line displayed. For example, if the last line of the module is numbered 307 and you use 999, line
number 307 will be the top line displayed.

NULLS Command (ADS Preprocessor)
The NULLS command is used to replace blank characters with null characters at the end of a field. The null characters
replace all but the first blank in a field. If the field is completely blank, the blank characters do not change to null.

Turn the NULLS mode on or off by using the following syntax:

      / ON  \

NULLS < OFF >

      \     /

 

The NULLS ON mode is the default.

One practical application is to combine the NULLS ON command with the INSERT mode. This combination enables you
to insert additional characters in the middle of a field. Each character you insert causes the rest of the field to move right.

An alternative to the NULLS command is to use either the DELETE or the ERASE EOF key. If you use the DELETE key,
all the characters to the left of the deleted character will move left. A null character will automatically be inserted at the end
of the field. If you use the ERASE EOF key, null characters will automatically be inserted from the point of erasure to the
end of the field.

RESET Command (ADS Preprocessor)
The RESET command clears the module display of all Line Commands, column markers, and extraneous messages--
even those commands, markers and messages that are not currently displayed on the screen. Here is the syntax:

RESET

Default keys: PF9, PF21

RIGHT and LEFT Commands
The RIGHT (scroll right) and the LEFT (scroll left) commands are used to display source lines to the right or left of your
current view. The amount you scroll is determined by the scroll option setting. The setting can be overridden at any time.
To override the existing setting, use the following syntax:

/ 

R

IGHT \ / number-oflines \

< L

EFT  > < 
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M

AX            >

\       / \                /

where:

number of columns specifies that you want to scroll a specific number of columns to the right or to the left.

MAX specifies that you want to scroll to either the far right or far left of the text.

Here are the three basic formats you can use:

/ 

R

IGHT \

< L

EFT  >

\       /

Use RIGHT or LEFT alone to scroll the current scroll option setting.

/ 

R

IGHT \

< L

EFT  >  number-of-columns

\       /

Use RIGHT or LEFT with a number to override the current scroll setting.

/ 

R

IGHT \

< L

EFT  >  

M

AX
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\       /

Use RIGHT or LEFT with MAX to scroll to either the far right or far left of the module.

Default RIGHT keys: PF11, PF23

Default LEFT keys: PF10 or PF22.

UP and DOWN Commands
The UP (scroll up) and DOWN (scroll down) commands are used to display source lines above or below your current view.
The amount you scroll is determined by the Scroll Option setting. The setting can be overridden at any time. To override
the existing setting, use the following syntax:

/ 

U

P   \ / number-oflines \

< D

OWN > < 

M

AX            >

\      / \                /

Where:

number-of-lines specifies that you want to scroll up or down a specific number of lines.

MAX specifies that you want to scroll to the first or last full page of text.

Here are the three basic formats you can use:

/ 

U

P   \

< D

OWN >

\      /

Use either UP or DOWN alone to scroll the current scroll setting.

/ 
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U

P   \

< D

OWN >  number-of-lines

\      /

Use UP or DOWN with a number to override the current scroll setting.

/ 

U

P   \

< D

OWN >  

M

AX

\      /

Use UP or DOWN with MAX to scroll to either the beginning (UP) or the end (DOWN) of the module.

Default UP keys: PF7, PF19

Default DOWN keys: PF8, PF20.

Scroll Options (ADS Preprocessor)
Scroll Options are used to specify how much of the screen is scrolled when you use either the UP or DOWN Primary
Command (or corresponding PF key) by itself. Exhibit 5.9 summarizes the functions of these options.

At the far-right side of the second line on the Edit Screen, the word SCROLL appears, followed by one of the Scroll
Options (see Exhibit 5.1). To change the current setting, key in one of the other options over the current setting. The Scroll
Option you set will remain in effect until you enter a different setting. The syntax is:

/ PAGE            \

< HALF            >

│ CSR             │

\ number-of-lines /

where:

PAGE specifies that a whole screen is to be scrolled whenever the UP or DOWN command is used.

HALF specifies that a half screen is to be scrolled whenever the UP or DOWN command is used.

CSR specifies that the line with the cursor on it is to become the bottom line displayed whenever the UP command is used
or the top line whenever the DOWN command is used.
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number-of-lines specifies that this number of lines is to be scrolled whenever the UP or DOWN command is used. The
number you enter can be one to three digits in length.

Default value: CSR.

Summary of Scroll Options

Option Function

PAGE Set scroll amount for a full screen at a time.

HALF Set scroll amount for a half screen at a time.

CSR Set scroll amount for all lines above or below the cursor.

number-of-lines Set scroll amount for the specified number of lines.

Line Commands (ADS Preprocessor)
Line Commands are entered with the cursor positioned to the left of the source lines, in the line number fields (see
Exhibit 5.1). To use a Line Command, you key over the line numbers. Exhibit 6.10 summarizes the functions of the Line
Commands.

Command Function
A (after) Specifies that lines being copied or moved are to be placed after

this source line.
B (before) Specifies that lines being copied or moved are to be placed before

this source line.
C (copy) Copies source lines within the module. Blanks are not a valid

option; ensure the command line contains no blank spaces.
COLS (columns) Displays a line with column markings.
D (delete) Deletes source lines. Blanks are not a valid option; ensure the

command line contains no blank spaces.
I (insert) Inserts blank source lines.
M (move) Moves source lines within the module. Blanks are not a valid

option; ensure the command line contains no blank spaces.
R (repeat) Repeats source lines directly after themselves in the module.

Blanks are not a valid option; ensure the command line contains
no blank spaces.

Entering Line Commands
When you enter a line command, the editor looks for the right-most value that you changed in the line number field, and
it looks at the position of the cursor. For example, here is how the line number field looks before and after specifying with
the R (repeat) command that line 3 is to be repeated 12 times.

Before entering R command 000003 After entering R command R12003

In this example, the editor sees that the right-most changed value is the 2, and everything to the left of and including the 2
is read as the line command (R12).

If you wanted to repeat the line ten times instead of 12 times, here is how the line number field would appear:

Before entering R command 000003 After entering R command R10003
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For the editor to read the command as R10 (and not, for example, R1 or R100), the cursor must be positioned
immediately after R10 in the line number field (at the position underlined above) when you press the ENTER key.

If you want to press the ENTER key with the cursor positioned elsewhere on the screen, you can key in a blank character
space after the R10 command. The line number field would look like this:

After entering R command R10 03

Or, you could press the ERASE EOF (erase end of field) key after keying in the R10.

Note that the value you substitute for a numeric variable in a line command can be up to five digits in length.

B (before) and A (after) Commands
The B (before) and A (after) commands are used in conjunction with the C (copy) and M (move) line commands. Use
either the B command or the A command in the line number field to indicate the location before or after the source line
where lines are to be copied or moved. The syntax of the two commands is:

/ 

B

 \

< A

 >  [number-of-lines]

\   /

where:

number-of-lines specifies that you want a number of copies of the line(s) or the module copied or moved.

NOTE
Blanks are not a valid option; ensure that the command line contains no blanks.

C (copy) Command (ADS Preprocessor)
The C (copy) line command is used in conjunction with either the B (before) command or the A (after) command to
copy lines from one location to another within a module. The C command indicates the line(s) to be copied. The B or A
command indicates the location to which the lines are to be copied (see preceding description of B and A commands for
more information). Here is the syntax of the command:

  ┌/ number-of-lines \┐

C │< C               >│ 

  └\                 /┘

NOTE

Blanks are not a valid option; ensure that the command line contains no blanks.

How to Use the C (copy) Command

Using the C command, you can specify:
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• A single line to be copied (that line marked).
• A number of lines to be copied (the first line marked).
• A block of lines to be copied (the first and last lines marked).

Here is the syntax for copying a single line:

C

The syntax for copying a specified number of lines is:

Cnumber-of-lines

To copy a block of lines, mark both the first line and the last line of the block with:

CC

Rules for the the C (copy) Command

Rules are as follows:

• When using the Cnumber-of-lines or the CC form of the command, you cannot enter any other commands on the lines
being copied.

• A CC must be paired with another CC.
• You must pair a B (before) or an A (after) command with every C or pair of CC commands.

 

COLS (columns) Command (ADS Preprocessor)
The COLS (columns) command displays a line with column markings for your reference. The line is an aid for editing. It
is not given a line number, and it is not written to the dictionary when you use the END/RETRY command. The line will be
displayed before the source line at which you ENTER the COLS command. Here is the syntax:

COLS

D (delete) Command (ADS Preprocessor)
The D (delete) command is used to delete source lines from the module. Here is the syntax:

  ┌/ number-of-lines \┐

D │< D               >│

  └\                 /┘

NOTE

Blanks are not a valid option; ensure that the command line contains no blanks.

How to Use the D (delete) Command

Using the D command, you can specify:
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• A single line to be deleted (that line marked).
• A number of lines to be deleted (the first line marked).
• A block of lines to be deleted (the first and last lines marked).

Here is the syntax for deleting a single line:

D

The syntax for deleting a specified number of lines is:

Dnumber-of-lines

To delete a block of lines, mark both the first line and the last line of the block with:

DD

Rules for the D (delete) Command

Rules are as follows:

• When using the Dnumber-of-lines or the DD form of the command, you cannot enter any other commands on the lines
being deleted.

• A DD must be paired with another DD.

I (insert) Command (ADS Preprocessor)
Use the I (insert) command to insert blank source lines in the module. You do not use the B and A commands with the I
command. After inserting blank lines, you can key in source code to be added to the module on the blank lines. If you do
not key in anything on an inserted line, that line will be deleted the next time you press the ENTER key or a PF key. Here
is the syntax:

I [number-of-lines]

where:

I used alone specifies that a single blank line is to be inserted after the source line at which you ENTER the command.

number-of-lines specifies that this number of blank lines are to be inserted after the source line at which you ENTER the
command.

M (move) Command (ADS Preprocessor)
The M (move) command is used in conjunction with either the B (before) command or the A (after) command to move
lines from one location to another within a module. The M command indicates the line(s) to be moved. The A or B
command indicates the location to which lines are to be moved (see preceding description of B and A commands for more
information). Here is the syntax of the command:

  ┌/ number-of-lines \┐

M │< M               >│

  └\                 /┘
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NOTE

Blanks are not a valid option; ensure that the command line contains no blanks.

How to Use the M (move) Command

Using the M command, you can specify:

• A single line to be moved (that line marked).
• A number of lines to be moved (the first line marked).
• A block of lines to be moved (the first and last lines marked).

Here is the syntax for moving a single line:

M

The syntax for moving a specified number of lines is:

Mnumber-of-lines

To move a block of lines, mark both the first line and the last line of the block with:

MM

Rules for the M (move) Command

Rules are as follows:

• When using the Mnumber-of-lines or the MM form of the command, you cannot enter any other commands on the lines
being moved.

• An MM must be paired with another MM.
• You must pair a B (before) or an A (after) command with every M or pair of MM commands.

R (repeat) Command (ADS Preprocessor)
Use the R (repeat) command to repeat lines directly after themselves. You do not use the B and A commands with the R
command. Here is the syntax of the R command:

  ┌ / number-of-times   \┐

R │< R [number-of-times >│

  └\                    /┘

NOTE

Blanks are not a valid option; ensure that the command line contains no blanks.

How to Use the R (repeat) Command

You can specify:

• A single line to be repeated (that line marked).
• A single line to be repeated a number of times (that line marked).
• A block of lines to be repeated (the first and last lines marked).
• A block of lines to be repeated a number of times (the first and last lines marked).
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Here is the syntax for repeating a single line:

R

The syntax for repeating a single line a specified number of times is:

Rnumber-of-times

To repeat a block of lines once, mark both the first line and the last line of the block with:

RR

To repeat a block of lines a number of times, mark both the first line and the last line of the block with:

RRnumber-of-times

You can enter the number of times the block is to be repeated on either the first line or the last line of the block. If you
specify a number of times on both lines, the number on the last line will be used.

Rules for the R (repeat) Command

Rules are as follows:

• When using the Rnumber-of-times, the RR, or the RRnumber-of-times form of the command, you cannot enter any
other commands on the lines being repeated.

• An RR must be paired with another.

Key Settings
PF keys are set for most Primary Commands. This allows you to enter a Primary Command from any position on the
screen (not from just the Command Line). PF keys also reduce keystrokes. You do not need to press the ENTER key after
pressing a PF key. Exhibit 6.11 summarizes the functions of the key settings.

ENTER Function
The PF keys set for the ENTER function work in the same way as the ENTER key: they execute Primary or Line
Commands.

RESHOW Function
The RESHOW function on the PA1, PA2 and CLEAR keys cannot be performed with a Primary Command. Use RESHOW
to view the last screen display.

Key Command Function
PF1/13 HELP (currently unavailable).
PF2/14 PF3/15 END/RETRY Saves the module and reinvokes the

preprocessor.
PF4/16 CANCEL Saves the module and exits the Edit

Screen.
PF5/17 RFIND Repeats the last FIND command.
PF6/18 RCHANGE Repeats the last CHANGE command.
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PF7/19 UP Scrolls to display the lines above your
current view.

PF8/20 DOWN Scrolls to display the lines below your
current view.

PF9/21 RESET Removes Line Commands, column markers
and extraneous messages.

PF10/22 LEFT Scrolls to display the lines to the left of your
current view.

PF11/23 RIGHT Scrolls to display the lines to the right of
your current view.

PF12/24 ENTER Functions as the ENTER key.
PA1/PA2 CLEAR RESHOW Redisplays previous screen.

Exhibit 6.10: Summary of Key Settings

Using the IDMS Database Automatic System Facility
The Automatic System Facility (ASF) is an online, menu-driven facility that enables all users in the corporation to take
advantage of database management system capabilities. 

ASF is a facility of the IDMS/DB database management system. ASF is also a component of the Information Center
Management System (ICMS), which uses an IDMS/DB database. Thus, ASF is a tool for both the development center and
the information center. Creating data tables and developing applications through the IDMS Database Automatic System
Facility.

ASF operates in the IDMS/DC and IDMS UCF environment. You can access ASF from a 3270-type terminal or from an
IBM Personal Computer using 3270 emulation.

The information presented is targeted to two groups of ASF users:

• End users with little or no data processing experience
• Experienced data processing professionals, including database administration staff

Define Data Tables

Through ASF, you can accomplish your own data processing tasks, no matter what level of data processing expertise
you have. ASF is the interface between you and the database. Through ASF, you define data tables  by describing the
data you want to manage. ASF automatically generates an application program to store and access data in the table you
define.

You need only define a data table; ASF creates all the supporting structures needed to use that table. ASF performs the
following application development tasks for you:

• Formats screens for displaying/updating data
• Generates programming logic for adding, updating, deleting, and displaying data
• Stores definitions for formatting data

Create Your Own Database

By using ASF, you can create private databases  without requiring assistance from the data processing department.
Private databases give users direct control over data that is of interest to an individual or to a small group. Users can
also have easy access to corporate data that is stored in production databases. ASF enables you to easily develop
applications that answer many of your data processing needs.

Use or Add to Existing Database
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You can define a table that adds new data elements to the database, or define a table that relates elements already
existing in the database. Relational operations can be performed through ASF when defining data tables. ASF includes all
the functions necessary to define data tables and to use those tables through the online applications created by ASF.

ASF in the Corporate Environment
 

ASF is a component of both the information center and the development center. The information center centralizes the
corporate data resource by linking personal computers, departmental minicomputers, and the corporation's mainframe
computers. The development center creates and maintains the corporation's production systems that keep the business
running.

ASF in the Information Center

For All Users

The information center addresses the need for end-user computing. The information center products, illustrated in the
following figure provide end users with the ability to:

• Develop database applications themselves, without going through the data processing department.
• Share information among personal computers, departmental computers, and mainframe computers.
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Managing the Information Center

The Information Center Management System (ICMS) is a mainframe software product for managing the corporate
information center. ASF is an integral component of this information center system and is the primary data definition tool
for the information center.

Easy Access to Information

Data is a corporate resource. Managers and other decision-making personnel need access to production data in order to
make informed decisions. Through ASF, an information center administrator can define views of production data that can
be downloaded to a personal computer, providing managers and other decision-making personnel with immediate access
to current data through supported PC software.

All Users Develop Applications

Information center users can take advantage of the mainframe's computing power by developing database applications
through ASF. Data can be stored centrally in the database and shared by all users. Culprit and OLQ provide users with
mainframe reporting capabilities while supported PC software can provide PC users other types of report capabilities.

ASF in the Development Center

The development center is the corporate data processing department. In the development center, programmers develop
management information systems for a production environment. The development center products illustrated in the
following figure provide database administrators and programmers with a comprehensive set of database and application
development tools.
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ASF is a facility of the IDMS/DB database management system. ASF has the following functions in the development
center:

Prototyping tool
-- Programmers can use ASF to prototype database applications.

Design tool
-- Database administrators can design a database online, using ASF to determine relationships between data
elements.

Generating skeletal program views
-- Database administrators can use ASF to automatically generate application program views of the database.

Relational Operations
The three relational operations (select, project, and join) can be used to define and access data tables.

Select

Select enables you to choose the rows to be included in a table.

┌----------------------------------┐

│           SALESPERSON            │

├-------------------┬--------------┤           ┌------------------------------┐

│ SALESPERSON       │ HOME OFFICE  │           │    SALESPERSON IN MUNCIE     │

├-------------------┼--------------┤           ├---------------┬--------------┤

│ Robyn Akert       │ Muncie       ├----┐      │ SALESPERSON   │ HOME OFFICE  │

│ Timothy Benson    │ St. Louis    │    │      ├---------------┼--------------┤

│ David Emmons      │ Austin       │    ├-----►│ Robyn Akert   │ Muncie       │

│ Bob Hogan         │ Phoenix      │    │      │ Dan Strauch   │ Muncie       │

│ Dan Strauch       │ Muncie       ├----┘      └---------------┴--------------┘

│ Rebecca Zonderman │ Phoenix      │

└-------------------┴--------------┘

Project

Project enables you to choose the columns for a table.

Join

Join enables you to combine two or more tables on the basis of a common column. The tables below are joined using the
HOME OFFICE column.
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Perform Relational Operations with ASF

ASF enables you to perform relational operations easily in various combinations. You can join several tables, project
the required columns, and specify detailed criteria for selecting rows of data. Use of the relational operations in ASF is
discussed in .

Data Tables
Data tables are two-dimensional tables that consist of columns and rows. A column:

• Has entries containing a single type of data
• Is displayed vertically
• Is identified by name

A row:

• Contains one value in each column
• Is displayed horizontally
• Is not named

     Column

    ┌-------┐

    │ NUMBER│  FIRST NAME  LAST NAME     ADDRESS          CITY        STATE

    │       │

    │ 2453  │  CATHERINE   HALBURN       57 MAIN ST       BOSTON      MA

    │ 1134  │  JON         BURKE         23 SOUTH ST      NEWTON      MA

    │ 1469  │  SUSAN       MAYO          60 COMMONS ST    BOSTON      MA

    │ 0921  │  LINDA       IOSSA         82 THOMAS AVE    WESTWOOD    MA
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    │ 0286  │  ANGELA      CAMPANIELLO   27 SHELBY ST     WORCESTER   MA

   ┌┼-------┼------------------------------------------------------------┐

Row││ 1373  │  MARGARET    BARBER        86 JONES AVE     DEDHAM      MA │

   └┼-------┼------------------------------------------------------------┘

    └-------┘

Two Kinds of Data Tables

Data tables can be either stored tables or views:

Stored tables
are physically stored in the database and are independent of any other tables.

Views
are derived from other tables and records; they do not contain data themselves, but contain a definition of data
from the source tables. When a view is accessed, data is retrieved from the source tables in which it is stored.

Stored tables and views are illustrated in the figure below.
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Stored Tables

Defining

You can define stored tables, as an end user, with:

ASF
-- Name the table columns and define the characteristics of these columns. This description of the data is
independent of existing data definitions.
End users and programmers building a prototype can describe the data they want stored in the database.

OLQ
-- Build reports and then save the reports as stored tables. You build reports by selecting columns and rows from
data elements that already exist in the database.
End users and programmers can save reports as data tables. By saving the report as a stored table, you can
manipulate the data without disturbing the original source data.

Culprit
-- Read input from several types of database and file structures and write the data to a data table.

The Information Center Management System (ICMS)
-- save stored tables through supported PC software, or minicomputer software.
Personal computer users can load objects created through supported PC software. When objects defined as data
tables are uploaded from the personal computer, they can be accessed through mainframe products, such as
ASF and OLQ.

Using

All tables created using these methods share the following characteristics:

• The underlying structures are created automatically; you do not need to be aware of them.
• You can display the table definition through ASF.
• You can use ASF to create an application that enables you to display, add, change, and erase rows in the table.
• You can manage the table through ICMS.

Non-SQL Defined Records

Database administrators can code Data Description Language (DDL) statements and submit these statements to the
schema compiler or the DDDL compiler and create non-SQL defined records.

In this manner, the DBA creates all the underlying structures, taking full advantage of the tuning options available when
the schema compiler is used directly.

The definitions of non-SQL defined records cannot be displayed through ASF, nor can these records be categorized
through ICMS. The DBA can make the records available to ASF so that they can be used as sources for views.

Views

Views are data tables that are derived from one or more existing stored tables or non-SQL defined records. By defining
a view, you can combine several tables or records and present them as one table. Alternatively, views also enable you to
select certain columns and rows from stored tables and records. By defining a view, you can create a table that presents a
subset of information in the database.

When a view is accessed, data is retrieved directly from the source tables or records. Thus, a view always presents a
current picture of data stored in the database. Source tables and records can be modified through a view if the user has
the authority to do so.

Using

Views can be used to:
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• Apply security. A view can be defined for a user that contains only certain columns or rows of data, rather than the
entire source table or record.

• Combine several tables or records in order to display them as one relational view.
• Analyze data based on the relationships between tables or records.
• When a user has update authority, modify several source tables or records through one online transaction.

Creating

Views can be created in two ways:

Using ASF
, an end user can define views of data tables created through ASF, OLQ, Culprit, or the Information Center
Management System (ICMS). Additionally, a programmer or DBA can define views of records (defined through
the schema compiler) that have been made available to ASF.

Using the subschema compiler
, a DBA can define logical records; these logical records represent views of records.

Limits on Use

Views created through ASF can be used in ASF as source tables for other views. Logical record views created through
the subschema compiler cannot be used in ASF as source tables for other views. Likewise, you cannot derive views from
views derived from non-SQL defined records.

Selecting Tables
Most often, an ASF session involves creating a new table or selecting an existing table for processing.

Naming a New Table

New tables are created by entering a unique name in the Table Name field of the Activity Selection screen. A table name:

• Can be 1 to 32 characters long
• Can include letters, numbers, spaces, and special characters
• Cannot include a period (.), underscore (_), accent grave (&grave.), or backslash (\), and should not include a cent sign

(&cent.)
• Cannot be the same as your user ID
• Cannot begin with spaces

When you enter the name of a new table, you must select DEFINE TABLE as your first activity.

Listing Tables

Existing tables are listed in the directory at the bottom of the Activity Selection screen. You can browse through the
directory to display the names of all your existing tables. Press [PF8] to page the directory forward and [PF7] to page
backward.

You can browse through the directory of another user if the user has given you a passkey to do so. For information
on passkeys, see the section "Granting Access to Tables", and the section "Passkey Screens". To list another user's
directory, enter the user's ID in the Table Owner field, leaving the Table Name field blank.

Selecting a Table

To select an existing table:

• Type the table name in the Table Name field. If the table is owned by another user, type the user's ID in the Table
Owner field.

• Type any character next to the name of a table listed in the directory, whether you are displaying your directory or
another user's directory.
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When you select an existing table, you can select any activity that you have passkey authorization to perform.

Tables in Folders

When ICMS is installed, the ASF directory can include folders as well as data tables. Data tables can be placed in folders
through ICMS. Folders are indicated by three periods (...) after a listed item. The following considerations apply to the use
of folders in ASF:

• When you select a folder from the directory, the folder's access path is displayed in the Table Name field and the
contents of the folder are listed in the directory.

• As you move down the levels of a folder, ASF adds to the access path displayed in the Table Name field. If the access
path exceeds 64 characters, the Table Name field displays the minimum path needed to uniquely identify the folder or
table selected.

• You can redisplay the prior directory level of a folder by pressing [PA1].
• You can select a table within a folder by finding the table in the directory and selecting it, or by entering an access path

that identifies the table in the Table Name field.
• When creating a new table through ASF, you cannot add it to a folder. You can include tables in folders only through

ICMS.

Leaving a Table

Once a table is selected, the directory is no longer displayed. To redisplay the directory and cancel the table selection,
press [PA1].

A sample directory is illustrated below. Note that the directory includes two folders, which are indicated by three periods
(...) after the folder name.

Table Directory with Folders

                                            CA

  Table Name.:

  Table Owner: SNELL

                                                                 Page:  1  of  1

  _ APPLICANT

  _ BUDGET

  _ EMPLOYEE

  _ MONTHLY REPORTS...

  _ PERSONNEL...

Conducting an ASF Session
Contents

An ASF session begins when you access ASF from DC/UCF; the session ends when you exit from ASF and return control
to DC/UCF. During an ASF session, you can use any number and combination of screens to perform various activities.

A Session Has Three Parts

• Beginning an ASF session
• Moving between the various ASF screens
• Ending an ASF session
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Beginning an ASF session

To begin an ASF session, sign on to DC/UCF. At the ENTER NEXT TASK CODE prompt, type asf, as shown below:

             ENTER NEXT TASK CODE:

             ?asf

NOTE
The task code prompt and/or the task code to invoke ASF may be different at your installation; check with your
ASF administrator if you are unsuccessful in accessing ASF.

Press [Enter]. If your DC/UCF signon is sufficient to access the ASF system, the Activity Selection screen is displayed. If
your DC/UCF signon is not sufficient to access the ASF system, the Signon screen is displayed, enabling you to sign on
successfully to ASF:

Sign on as an authorized ASF user
by entering a valid user name and/or password.

Sign on to the correct ASF system
by entering the appropriate catalog.

Press [Enter]. When signon is successful, the Activity Selection screen is displayed.

Moving Between ASF Screens

When you have accessed an ASF screen, you can move to another screen in any of several ways.

Use the Menu

Select the function associated with the screen from the activity selection menu:

• Press the appropriate PF-key.
• Enter any character in the response field and press [Enter].
• Type the PF-key number in the upper right corner of the screen and press [Enter].

Specify a Screen

Enter the screen name in the upper left corner of the screen.

You can always move directly to a screen by entering the screen name in the upper left corner, even if the screen is not
listed in the activity selection menu.

                                            CA

  tdef1  CA - Automatic System Facility  nn.n     ** Activity Selection **   22

  DC560002 SELECT NEXT ACTIVITY

  User Name: SNELL

  _ PF1 - Help                  _ PF5 - Select Data     _ PF13  - Query

  x3PF2 - Define Table          _ PF7 - Page Backward   _ PF14  - Signon

  _ PF3 - Load Data             _ PF8 - Page Forward    _ PA1   - Prior Level

  _ PF4 - Display/Change Data   _ PF9 - Passkey         _ CLEAR - Leave ASF

Enter screen name in the screen name field.

1. Enter the PF-key number in the simulated PF-key field.
2. Enter a character in the response field or press the PF-key.

Return
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Once you have moved to a screen, you can:

Press [Clear]
to return to the prior screen.

Press [PA1]
to move to the Activity Selection screen.

NOTE
Moving forward to another screen causes changes on the current screen to be processed. Returning to the prior
screen by pressing [Clear] does not process changes on the current screen.

The following table shows ASF screens and the four-character screen name that can always be used to move directly to
the screen.

NOTE
You can review the screen names at any time during an ASF session by accessing the online Help facility (press
[PF1]).

Screen title Screen name

Activity Selection ASEL

Signon SIGN

Data Display *
* The screen formatted by ASF for the online application created
for the table

DDIS
DLOD

Data Selection DSEL

Table Definition TDEF

Column Definition CDEF

Extended Column Definition XCOL (valid from CDEF only)

Extended Table Definition XTAB

Extended Selection Definition XSEL

Extended Key Definition XKEY

Extended Table Derivation XDER

Passkey Function PASS

Give Passkeys GPAS

Delete Passkeys DPAS

Show Passkeys Given PASG

Show Passkeys Held PASH

Administrator Control (available with administrator authority only) CNTL

Catalog Control (available with administrator authority only) CTLG

User Limits and Defaults (available with administrator authority
only)

ULIM

User Maintenance (available with administrator authority only) USER

System Table Maintenance (available with administrator authority
only)

SYST

Help HELP
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Message MSGS

Column Select screen of OnLine Query menu facility * OLQ

Display/Change Row-Level Security RDIS

Load Row-Level Security RLOD

Row-Level Security RSEC

Select Row-Level Security RSEL

* Other OLQ screens can then be accessed from this screen.

Ending an ASF Session

To end an ASF session, return to the Activity Selection screen by pressing [PA1], then press [Clear] from the Activity
Selection screen. This ends the session and returns control to DC/UCF. At this point, you can use another DC/UCF facility,
or sign off from the system by entering bye at the ENTER NEXT TASK CODE prompt.

ASF Screen Management Features
Contents

ASF provides the following features that allow you to access and use the ASF screens efficiently:

• Function key assignments are predefined
• Cursor movement
• Message display and field highlighting
• Default value assignment

Function Key Assignments Are Predefined

The association between function keys and specific functions is predefined under ASF. You cannot change ASF function
key associations. Function key assignments are either global or local.

Seven Global Keys

Global function keys perform the same functions at any point in an ASF session:

• Press [Enter] to submit information to ASF for processing.
• Press [Clear] to display the prior screen; press [Clear] from the Activity Selection screen to leave ASF and return to

DC/UCF.
• Press [PA1] to access the Activity Selection screen from any screen. When on the Activity Selection screen, [PA1]

displays the previously listed table directory.
• Press [PA2] to refresh the screen. Pressing [PA2] cancels the changes you have just typed on the screen, rewriting the

screen as of the last time you pressed [Enter].
• Press [PF1] to invoke the Help function of ASF; the appropriate Help screen is displayed for the activity you are

performing.
• Press [PF7] to scroll backward to the previous page of the currently displayed pageable screen. Pageable screens are

indicated by the field Page__Of__.
• Press [PF8] to scroll forward to the next page of the currently displayed pageable screen.

Local Keys Vary with Screens

Local function keys perform different functions depending on the screen. The menu on each screen tells you the local
function key assignments in effect for that screen.
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When you are using a terminal that does not have PF-keys, you can perform PF-key-related functions by entering the
appropriate PF-key number in the simulated PF-key field in the upper right corner of the screen. For example, to perform
the function associated with [PF2], type 2 in the simulated PF-key field.

On screens with activity selection menus, you can select a PF-key-related function by entering any character in the
response field associated with the listed function.

Cursor Movement

On all ASF screens, you can enter or change information only in response fields; you cannot change information in menu,
display, or prompt fields. To ensure quick access to ASF response fields, use the [Tab], [Backtab], [Home], or [Return] key
to move the cursor.

When the cursor is at a response field, you can key in new information or replace existing information. Additionally, you
can press the space bar or the erase end-of-field key to delete characters across the response field. You can use the
cursor control keys to move across the response field without deleting characters.

Message Display and Field Highlighting

Message Display

Messages are displayed in the system message display field on the second line of a screen. Messages perform the
following functions:

• Request that you supply additional information
• Tell you what action is required next
• Inform you about what has been done with information you entered for processing
• Tell you why information has not been processed
• Report on the status of tables and processing

Field Highlighting

Highlighting is sometimes used in conjunction with a message to indicate the field on the screen referenced by the
message. Highlighting can appear in any information display field on a screen.

Default Value Assignment

ASF supplies default values in the response fields of some screens. These default values allow you quick access to
the information most likely to be used in response fields. Additionally, some default values are supplied as a result of
processing performed on a screen.

Use or Change Defaults

You can decide to use the default values or change them by typing the appropriate value in place of the default value.
More information on specific default values is provided in Part III, "Automatic System Facility Screens."

ASF Screen Format
The First Two Lines

All ASF screens have a similar design. The first two lines of all screens (after the masthead) contain the same fields.
These lines and the fields they contain are shown below; explanations of the fields follow.

                      CA

  ASEL1  CA - Automatic System Facility  nn.n2     ** Activity Selection3**     4

  DC560122 SIGNON COMPLETED, SELECT A TABLE5

Screen name
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Product name and release number

1. Screen title
2. Simulated PF-key field
3. Message display field

The first line contains the product name, release number, and screen title. To the right is a simulated PF-key field; to the
left is the screen name field:

• The simulated PF-key field is an untitled field that you can use to simulate PF-keys when actual keys are unavailable.
The use of this field is explained in detail under "ASF Screen Management Features" later in this section.

• The screen name field is an untitled field that displays the four-character screen name. This field can be used
to move from one screen to another by changing the screen name. Use of this field is explained in detail under
"Conducting an ASF Session" later in this section.

The second line contains the system message display field. This untitled field is used by the system to respond to your
use of the screen. Messages are displayed to request additional information or action, to indicate that the information
supplied has been processed, or to explain why information has not been processed.

The remaining lines on each screen contain menus, information display, prompts, and response fields into which you can
enter information. Part III, "Automatic System Facility Screens," contains detailed presentations of each ASF screen.

The Structure and Functions of ASF
 

ASF consists of a series of menu-driven screens. The screens are grouped into functional categories, as illustrated in the
figure below.

 1262



 Programming

 1263



 Programming

The functions and screens in ASF are listed below:

Session control
screens enable you to begin and end an ASF session:

• Signon (SIGN)
• Activity Selection (ASEL)

Information
screens provide information on using ASF:

• Help (HELP)
• Message (MSGS)

Query
enables you to access OnLine Query (OLQ) directly through ASF if OLQ is installed at your site.

Definition
screens enable you to define data tables (both stored tables and views):

• Table Definition (TDEF)
• Column Definition (CDEF)
• Extended Column Definition (XCOL)
• Extended Table Definition (XTAB)
• Extended Table Derivation (XDER)
• Extended Selection Definition (XSEL)
• Extended Key Definition (XKEY)

Data access
screens enable you to manipulate the data in a table:

• Data Selection (DSEL)
• A data display screen accessed through the Load Data (DLOD) and Display/Change Data (DDIS) functions

Passkey
screens enable you to give other users access to tables you create:

• Passkey Function (PASS)
• Give Passkeys (GPAS)
• Delete Passkeys (DPAS)
• Show Passkeys Given (PASG)
• Show Passkeys Held (PASH)

Administrative
screens enable authorized personnel to administer the ASF system:

• Administrative Control (CNTL)
• Catalog Control (CTLG)
• User Limits and Defaults (ULIM)
• User Maintenance (USER)
• System Table Maintenance (SYST)

Row-level security screens
enable you to restrict other users' access to rows of data within tables:
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• Display/Change Row-Level Security (RDIS)
• Load Row-Level Security (RLOD)
• Row-Level Security (RSEC)
• Select Row-Level Security (RSEL)

The functional categories and the screens each includes are discussed in more detail below.

Session Control

An ASF session involves signing on to an ASF system and selecting tables and activities. The two screens used to control
an ASF session are:

Signon (SIGN)
allows the user to:

• Sign on to ASF as an authorized user
• Sign on to the appropriate ASF system
• Exit ASF if the user does not sign on

Activity Selection (ASEL)
allows the user to:

• Name a new table to be defined
• Select an existing table
• Select an activity
• Exit ASF

Information

Online Assistance

ASF provides information screens that help you through an ASF session:

Help (HELP)
provides tutorials on the use of the ASF screens. Help text is provided for each ASF screen. The Help facility
displays the appropriate text for the screen being used when help is requested.

Message (MSGS)
provides informational messages related to ASF processing.

Query

OLQ

The OnLine Query menu facility can be accessed directly from ASF. If you have OLQ installed, you can select the Query
function ([PF13] on the Activity Selection screen) and immediately display the OLQ Column Select screen for the table
you were using in ASF. You can use OLQ to format a report for a table. If you haven't chosen a table in ASF, the Query
function takes you to the Data Table Processing screen in OLQ.

For more information on using OLQ to process a table, see the OnLine Query documentation.

Definition

Applications are developed through ASF by defining data tables. Data tables can be defined easily by all users through
the basic definition screens. ASF also provides extended definition screens for use by data processing professionals.

Two Basic Definition Screens

The following basic definition screens are always used in defining a data table:
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Table Definition (TDEF)
allows the user to:

• Specify the type of table being defined: STORED or VIEW
• Specify a simple table derivation to define a view
• GENERATE the table and an application for immediate online use of the table
• DELETE the table definition, the generated application structures, and, for stored tables, all data stored in the

table

Column Definition (CDEF)
allows the user to define each column to be contained in the stored table and specify the characteristics of each
column.

Six Extended Definition Screens

The following extended screens are intended primarily for use by data processing professionals in further defining a data
table:

Extended Column Definition (XCOL)
allows the user to define additional characteristics for a column and to edit the attributes automatically defined for
a column.

Extended Table Definition (XTAB)
allows the user to override the default space allocation for the table, to specify access restrictions to be included
in the ASF-created application, to review information, and if necessary, modify information supplied by ASF about
the table.

Extended Table Derivation (XDER)
allows the user to perform the following activities:

• Identify the sources from which a view is being derived
• Name the owner of the source table or the subschema if the source table was defined through a subschema
• Specify the conditions on which the source tables are to be joined

Extended Selection Definition (XSEL)
allows the user to specify one or more selection criteria that become part of the table definition and are used as
edit criteria for loading and/or displaying data.

Extended Key Definition (XKEY)
allows the user to define keys used to index the table.

Row-Level Security (RSEC)
allows the user to specify the security name for the table and any generic column names.

Data Access

When you generate a table through ASF, an application program that allows you to use the table online can be
generated automatically. The application allows you to display, add, modify, and delete rows in the stored table and
display and modify rows in a view. As part of the application, a Data Display screen is formatted for the table, displaying
the columns defined for the table and providing response fields for adding and displaying rows of the table. Though not
actually an ASF screen, the Data Display screen for a particular table can be accessed directly from ASF in the following
ways:

Selecting Data to View: Through the Data Selection (DSEL) screen -- ASF provides a run-time selection screen
similar to the Extended Selection Definition screen described earlier. The Data Selection screen allows you to specify a
value or range of values for one or more columns in the table. Only the rows whose columns match the values specified
will be displayed on the Data Display screen.
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When you have specified the rows to be selected, the Data Selection screen transfers control directly to the Data Display
screen, which displays the first row that matches the selection conditions specified.

The selection criteria do not affect what data is stored in the table, only what data is displayed in this run of the ASF-
created application.

Adding Data : Through the Load Data (DLOD) function -- The Data Display screen displays the column headings so
you can enter new data online, one row at a time, and add the new data to the database.

Row by Row Changes : Through the Display/Change Data (DDIS) function -- The Data Display screen lists the
column headings and one row of data and allows you to:

• Modify the table in the database by changing, adding, or deleting data
• Display the entire table, one row at a time

When you access the Data Display screen, you are using the application developed by ASF for the data table. After
completing all data access transactions (displaying, adding, changing, and deleting rows) through the table's online
application, you return to ASF to continue or to conclude the ASF session.

Passkey

Control Access by Other Users

You can allow other users to access the applications you develop through ASF by issuing passkeys for your tables.
Passkeys provide security for data tables. By granting and removing passkeys, you control what other users can do with
the tables you create. For example, if you give a user an ADD passkey for your table, the user can add rows to the table.

You can give a passkey for an individual table, your user ID, which allows the user receiving the passkey to access all
of your tables, or to a folder (ICMS users only). Passkeys can be given, deleted, and displayed through the following
screens:

Passkey Function (PASS)
provides a menu of passkey activities.

Give Passkeys (GPAS)
allows you to issue passkeys to another user. The passkeys given determine what the user can do with your
table(s).

Delete Passkeys (DPAS)
allows you to remove passkeys previously given to another user.

Show Passkeys Given (PASG)
allows you to display a list of all the users to whom you have issued passkeys for a particular table, or for your
user ID. The list shows which passkeys you have given each user.

Show Passkeys Held (PASH)
allows you to display a list of all the passkeys you have received from other users.

Administrative

Running ASF

The administrative screens enable personnel authorized as ASF administrators to control and maintain the ASF system.
You must have administrative authority in order to access any of these screens. ASF administrators have access to the
following screens:

Control the System

Administrator Control (CNTL) allows an ASF administrator to initialize the ASF system, identify database areas that
ASF can use to store relational tables, set system-wide defaults, and perform maintenance activities.
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Control Users and Tables

Catalog Control (CTLG) allows an ASF administrator to prevent a user from accessing ASF, to give and remove
administrative authority, and to maintain the catalog associated with ASF. The catalog is a directory of ASF users and their
tables.

Set User Defaults

User Limits and Defaults (ULIM) allows an ASF administrator to set the following defaults for an individual user:

• Database space allocation defaults
• Default models used to create the application
• Global passkey limitations for the ASF system
• Default area name for table data
• Specify limits for unstructured objects

User defaults override the defaults set for the ASF system.

Add, Delete Users

User Maintenance (USER) allows an ASF administrator to add and delete users from the catalog.

Low Level Security for Users

System Table Maintenance (SYST) allows an ASF administrator to initiate row-level security for chosen ASF users.

Low Level Security for Tables

Row-Level Security screens allow you to assign row-level security to stored tables.

• RDIS -- Display/Change Row-Level Security
• RLOD -- Load Row-Level Security
• RSEL -- Select Row-Level Security

Creating and Using Stored Tables
Why Use Tables

You create stored tables so you can store, retrieve, and process information. The information may be of concern only to
yourself, or it may be used by many people in the corporation.

Before creating stored tables, you must decide what information you need and how you want to use that information.

An Example

For example, Fran Snell, personnel director of Acme Insurance, wants to keep a record of all the positions in the
company, both filled and unfilled. Fran also wants to store information on applicants for positions at Acme Insurance. Fran
would like to use the job and applicant information stored in the database to help personnel fill open positions at Acme.

Outlining an Application
Contents

To outline her employment application, Fran:

1. Determines the required tables by identifying the major categories of information to be processed.
2. Defines the columns for each table that label items of information within each category.
3. Specifies a unique key for each table: one column or a combination of columns that uniquely identifies each row of

data in the table.
4. Establishes join columns: columns common to two tables that are used to combine the tables.
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Step 1 Determining the Required Tables

Fran wants her employment application to do the following:

• Collect, sort, and store job information
• Collect, sort, and store applicant information
• Match qualified applicants with available positions

Fran determines that she needs three tables in her application, as follows:

A stored table to contain the job information

• A stored table to contain the applicant information
• A view that combines information from the JOB and APPLICANT stored tables

Step 2 Defining the Columns for Each Table

Now that Fran has established the table categories, she has to decide which items within each category she wants to
include. She writes down the column headings for each table and estimates how wide each column should be.

• The JOB table has the following columns:

Column name Contents

JOB NUMBER 4 characters

DEPARTMENT 20 characters

TITLE 30 characters

SALARY 7 digits

CURRENT STATUS (FILLED OR OPEN) 6 characters

• The APPLICANT table has the following columns:

Column name Contents

NAME 30 characters

STREET 30 characters

CITY 25 characters

STATE 2 characters

ZIP CODE 5 characters

PHONE NUMBER 13 characters, with area code

POSITION APPLIED FOR 30 characters

SALARY REQUIREMENT 7 digits

EVALUATION OF APPLICANT (STRONG, WEAK, OR MEDIUM) 6 characters

• The JOBS AND APPLICANTS view contains columns from the JOB and APPLICANT tables. It also contains an
additional column, SALARY DIFFERENTIAL, which is used to calculate the difference between the salary paid for a
particular job and the salary required by an applicant for that job.

32-Character Limit for Names

Upon reviewing the list of columns, Fran realizes that the EVALUATION OF APPLICANT (STRONG, WEAK, OR
MEDIUM) column name in the APPLICANT table is more than the 32 characters allowed by ASF. Fran abbreviates the
column name to EVALUATION: STRONG, WEAK, MEDIUM.
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Step 3 Specifying the Unique Keys

What Is a Unique Key

A column or combination of columns is designated as a unique key to uniquely identify each row in a table. By
establishing a unique key, you prevent duplicate rows from being stored in a table.

At Acme Insurance, each job in the company is given a unique job number, so Fran designates the JOB NUMBER column
as the unique key for the JOB table.

A Concatenated Key

Since an applicant can apply for more than one position, and more than one applicant can have the same name, Fran
decides that the NAME column is not sufficiently unique to serve as the unique key for the APPLICANT table. However,
the NAME column combined with the PHONE NUMBER column and POSITION APPLIED FOR column is unique
and can be the unique key for the APPLICANT table. This unique key is also called a concatenated key since it is a
concatenation of three columns.

Views do not Have Unique Keys

A view cannot have a unique key since data is not actually stored in a view, but in the source tables from which the view is
derived. Therefore, no unique key is specified for the JOBS AND APPLICANTS view.

Step 4 Establishing Join Columns

What Join Columns Do

Since Fran plans to combine the JOB and APPLICANT tables to create the JOBS AND APPLICANTS view, she must
establish a join column in each source table. A join column is a column in one table that is repeated in another table so
that the two tables can be related.

Fran realizes that the TITLE column in the JOB table and the POSITION APPLIED FOR column in the APPLICANT
table refer to the same piece of information. Since these columns will contain common values, they can serve as the join
columns needed to create the JOBS AND APPLICANTS view.

Defining a Stored Table
Contents

To define a stored table through ASF:

• Name the table
• Define the columns
• Generate the table definition and its supporting structures

Sign on to ASF and follow steps 1 through 3 outlined below to create the JOB table for Fran's employment application.

Step 1 Name the Table

When you first sign on to ASF, the Activity Selection (ASEL) screen is displayed. This screen has three sections:

Section Purpose

User information Shows your user ID

Activity selection menu Lists the ASF functions from which you can choose

Table directory Shows the tables you own

Name the Table
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The cursor is positioned at the first entry in the directory, or at the Table Name field if the directory is empty. Position the
cursor in the Table Name field. Type job in the Table Name field, as shown below:

                                            CA

  ASEL   CA - Automatic System Facility           ** Activity Selection **

  DC560004 SELECT A TABLE

  User Name: SNELL

  _ PF1 - Help                  _ PF5 - Select Data     _ PF13  - Query

  _ PF2 - Define Table          _ PF7 - Page Backward   _ PF14  - Signon

  _ PF3 - Load Data             _ PF8 - Page Forward    _ PA1   - Prior Level

  _ PF4 - Display/Change Data   _ PF9 - Passkey         _ CLEAR - Leave ASF

  Table Name.: job

  Table Owner: SNELL

                                                                 Page:  1  of  1

Select Define Table Function

After you name the table, select the Define Table function from the activity selection menu in one of the following ways:

• Press [PF2].
• Type 2 in the simulated PF-key field and press [Enter].
• Enter any character (except a blank or underscore character) in the response field for the Define Table function.
• Type tdef in the screen name field.

NOTE
In subsequent steps, the PF-key associated with a function is shown in parentheses. You can select any
function by pressing the PF-key shown, entering the PF-key number in the simulated PF-key field, typing a
character in the response field for the listed function, or entering the appropriate screen name in the screen
name field. In any sample screens where the next function is indicated, the function is selected from the menu
by typing x in the response field, or the appropriate screen name is entered in the screen name field.

Table Definition Screen

The Table Definition (TDEF) screen is now displayed. Notice that the table name JOB is in the Table Name field. Your user
ID is in the Table Owner field.

The View/Stored field below the Table Owner field contains the default value STORED.

The Defn Number (definition number) field is blank. The Status field below the Defn Number field contains the value NEW,
indicating that this is a new table that has not yet been defined.

Select Define Columns Function

Now you are ready to define the columns of the JOB table. Select the Define Columns function ([PF2]) from the activity
selection menu, as illustrated below.

                                            CA

  TDEF   CA - Automatic System Facility            ** Table Definition **

  DC560005 MODIFY AND/OR SELECT NEXT ACTIVITY

         _ PF1 - Help                     _ PF4 - Extended Table Definition

         x1PF2 - Define Columns           _ PF5 - Delete Table Definition
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         _ PF3 - Generate                 _ PF6 - Message Screen

  Table Name.: JOB

  Table Owner: SNELL                                 Defn Number:

  View/Stored: STORED2                               Status.....: NEW3

  Comments...:

Select the DEFINE COLUMNS function.

1. The JOB table is being defined as a stored table.
2. The table status is NEW since the JOB table is not yet defined.

Step 2 Defining the Columns

The Column Definition Screen

The Column Definition (CDEF) screen is now displayed. Notice that the table name JOB is in the Table Name field.

The cursor is positioned below the Column Name field heading. The first column name to be defined for the JOB table is
JOB NUMBER. Type job number in the Column Name response field.

Move the cursor to the Width field. The column width is the number of characters the column will accept. Assign the JOB
NUMBER column a width of four by typing 4 in the Width field.

Column Data Type

You can optionally specify the type of entry the column can accept. The entry types can be TEXT, NUMERIC, or
CURRENCY. Since TEXT is the default, and the JOB NUMBER column can accept alphanumeric values, you do not need
to complete the Type field. Press [Return].

                                            CA

  CDEF   CA - Automatic System Facility            ** Column Definition **

  DC560306 NO COLUMNS DEFINED FOR TABLE

  Table Name: JOB

      _ PF1 - Help                         _ PF3 - Extended Selection Definition

      _ PF2 - Extended Column Definition   _ PF4 - Extended Key Definition

        Page:  1  of  1

                                                 Unique  Display   Ext

           Column Name             Width   Type    Key     Seq    Screen

  job number1                      42

 _3

Enter JOB NUMBER to name the column.

1. Give JOB NUMBER a width of 4.
2. Position the cursor to define the next column.

Enter the remaining columns, shown below, for the JOB table:

Column name Width Type

DEPARTMENT 20

TITLE 30

SALARY 7 C
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CURRENT STATUS (FILLED OR OPEN) 6

Define the Columns

To define the columns:

1. Type department (the first column name listed above) below the JOB NUMBER column you have already entered.
2. Position the cursor in the Width field.
3. Type the width shown for the column.
4. Move the cursor to the next Column Name field position.
5. Repeat until all the column names and widths have been entered.
6. For the SALARY column, also tab to the Type field and type c to indicate that the entry type is CURRENCY.

The CURRENCY column type causes ASF to provide two decimal positions for a numeric column, enabling you to enter
dollar and cent amounts as column values.

                                            CA

  CDEF   CA - Automatic System Facility            ** Column Definition **

  DC560306 NO COLUMNS DEFINED FOR TABLE

  Table Name: JOB

      _ PF1 - Help                         _ PF3 - Extended Selection Definition

      _ PF2 - Extended Column Definition   _ PF4 - Extended Key Definition

        Page:  1  of  1

                                                 Unique  Display   Ext

           Column Name             Width   Type    Key     Seq    Screen

  job number                       4

  department                       20

  title                            30

  salary                           7     c

  current status (filled or open)  6

ASF Updates the Screen

When you have entered all the columns, press [Enter]. ASF rewrites the screen and fills in appropriate default values, as
follows:

• The Type field has a default value of TEXT for each column, except the SALARY column, for which it has the value
CURRENCY.

• The Unique Key field displays an underscore (_) for each column, since you did not specify a unique key.
• The Display Seq field has a display sequence number for each column, numbered consecutively.
• The Ext Screen field displays an underscore (_) for each column, which can be typed over to access the extended

definition for a particular column.

Your screen should look like the Column Definition screen below.

                                            CA

  CDEF   CA - Automatic System Facility            ** Column Definition **

  DC560307 COLUMNS UPDATED

  Table Name: JOB

      _ PF1 - Help                         _ PF3 - Extended Selection Definition

      _ PF2 - Extended Column Definition   _ PF4 - Extended Key Definition
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        Page:  1  of  1

                                                 Unique  Display   Ext

           Column Name             Width   Type    Key     Seq    Screen

  JOB NUMBER                           4 TEXT       _        1      _

  DEPARTMENT                          20 TEXT       _        2      _

  TITLE                               30 TEXT       _        3      _

  SALARY                               7 CURRENCY   _        4      _

  CURRENT STATUS (FILLED OR OPEN)      6 TEXT       _        5      _

Modify Column Definitions

Once ASF accepts the column definitions, you can add columns and/or modify columns. For this example, make the
following changes to the column definitions you have entered:

• Tab to the Unique Key field for the JOB NUMBER column. Type x to designate the JOB NUMBER column as the
unique key for the JOB table. ASF will create an index on JOB NUMBER, thus preventing any duplicate job numbers
from being stored in the table.

• Change the Display Seq field for each column by numbering the display sequence 2, 4, 6, 8, 10. This causes ASF to
leave a blank line between each column when the table is displayed on the Data Display screen.

NOTE
These characteristics could have been entered when you defined the columns initially, but are being entered
as modifications for the purpose of this example.

                                            CA

  CDEF   CA - Automatic System Facility            ** Column Definition **

  DC560307 COLUMNS UPDATED

  Table Name: JOB

      _ PF1 - Help                         _ PF3 - Extended Selection Definition

      _ PF2 - Extended Column Definition   _ PF4 - Extended Key Definition

        Page:  1  of  1

                                                 Unique  Display   Ext

           Column Name             Width   Type    Key     Seq    Screen

  JOB NUMBER                           4 TEXT       _        1      _

  DEPARTMENT                          20 TEXT       _        2      _

  TITLE                               30 TEXT       _        3      _

  SALARY                               7 CURRENCY   _        4      _

  CURRENT STATUS (FILLED OR OPEN)      6 TEXT       _        5      _

Type X to define JOB NUMBER as the unique key.

1. Renumber the columns' display sequence.

Press [Enter] to record the changes with ASF. When ASF accepts the changes, press [Clear] to return to the Table
Definition screen.

The Table Definition Number

Notice on the Table Definition screen (now displayed) that a definition number has been assigned to the table and is
displayed in the Defn Number field. The table definition number is a unique number assigned to the table by ASF. The
Status field displays the message UNGENERATED. This indicates that you have successfully defined the stored table and
must now generate it.
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Step 3 Generating the Table

When you generate a table through ASF, the table definition is completed and an application that enables you to access
the table through ASF is created.

Select the Generate Function

To generate the JOB table, select the Generate function ([PF3]) from the activity selection menu on the Table Definition
screen.

NOTE
There is no screen name associated with the Generate function. This function must be selected from the Table
Definition screen.

ASF Generates the Table

The Table Definition screen remains displayed while ASF:

• Completes the table definition
• Generates programming logic for accessing the table
• Formats a screen for displaying the table
• Creates an application program for adding, modifying, and deleting data in the table
• Documents the table definition and application components in the data dictionary

When the generation is complete, the Status field changes from UNGENERATED to GENERATED, and the message
TABLE GENERATED SUCCESSFULLY is displayed.

                                            CA

  TDEF   CA - Automatic System Facility            ** Table Definition **

  DC560005 MODIFY AND/OR SELECT NEXT ACTIVITY

         _ PF1 - Help                     _ PF4 - Extended Table Definition

         _ PF2 - Define Columns           _ PF5 - Delete Table Definition

         x PF3 - Generate                 _ PF6 - Message Screen

  Table Name.: JOB

  Table Owner: SNELL                                  Defn Number:    127

  View/Stored: STORED                                Status.....: UNGENERATED

  Comments...:

                      CA

  TDEF   CA - Automatic System Facility            ** Table Definition **

  DC560208 TABLE GENERATED SUCCESSFULLY1

         _ PF1 - Help                     _ PF4 - Extended Table Definition

         _ PF2 - Define Columns           _ PF5 - Delete Table Definition

         _ PF3 - Generate                 _ PF6 - Message Screen

  Table Name.: JOB

  Table Owner: SNELL                                  Defn Number:    127

  View/Stored: STORED                                Status.....: GENERATED2

  Comments...:

The message tells you when the table is generated.

1. The table status changes to GENERATED.

You Can Use the Table
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Now that the table is generated, you can use the application that was created for it to load data into the table.

Press [PA1] to return to the Activity Selection screen.

Using a Data Table
Contents

The purpose of defining a table is to use the table as a vehicle for storing data in the database. The Automatic System
Facility not only provides a convenient means of defining data tables, but it also automatically provides online applications
for adding, retrieving, and updating the rows of those tables. The application you created when you generated the JOB
table enables you to perform the following activities through ASF:

• Loading data into the table
• Displaying data
• Changing data
• Deleting data
• Selecting data for display
• Displaying a table through OnLine Query

Define Columns, Use Rows

When you defined the JOB table, you were concerned with the column headings. When you use the JOB table, you will
be concerned with the column entries, or rows, which contain the actual data you are storing in the database. When you
load data, you assign values to the columns. Each row gives you all the information on a particular job.

Now that you have defined and generated a stored table, you can load data into the table and manipulate that data.
Follow steps 1 through 6 outlined below to load and manipulate the rows of the JOB table.

Step 1 Loading Data

Select Load Data Function

The Activity Selection screen is displayed. The JOB table has been selected; JOB is displayed in the Table Name field.
Select the Load Data ([PF3]) function from the menu on the Activity Selection screen.

The Data Display Screen

The Data Display screen is displayed. This is the screen that was formatted for the table as part of the application you
generated.

The column names you defined for the table are listed down the left-hand side of the screen. The cursor is positioned in
the response field for the first column.

Each row of the table is loaded individually. Type the column entries for the first row as follows:

   Columns                               Column Entries

   JOB NUMBER                             a261

   DEPARTMENT                             underwriting

   TITLE                                  assistant underwriter

   SALARY                                 13500

   CURRENT STATUS (FILLED OR OPEN)        filled

Load the Row

When you have entered all the column entries for the row, load it into the JOB table by pressing [PF1]. When the row is
loaded, the message display field displays the message ROW HAS BEEN ADDED.
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                                            CA

 PF1 = ADD; PF2 = CHANGE; PF3 = DELETE; ENTER = NEXT; CLEAR = EXIT

  JOB

  JOB NUMBER

  DEPARTMENT

  TITLE

  SALARY                                 .00

  CURRENT STATUS (FILLED OR OPEN)

 

                                            CA

 PF1 = ADD; PF2 = CHANGE; PF3 = DELETE; ENTER = NEXT; CLEAR = EXIT

  JOB

  JOB NUMBER                       a261

  DEPARTMENT                       underwriting

  TITLE                            assistant underwriter

  SALARY                           13500

  CURRENT STATUS (FILLED OR OPEN)  filled                      

Press [Enter] to clear the data from the screen. The column names remain fixed so you can enter the next row. Enter and
load all the rows for the JOB table shown below:

JOB NUMBER DEPARTMENT TITLE SALARY CURRENT STATUS
(FILLED OR OPEN)

C417 CLAIMS CLAIMS ADJUSTER 17000.00 OPEN

O198 OFFICE SERVICES MAIL CLERK 7000.00 OPEN

B359 BILLING BILLING CLERK 10000.00 OPEN

Load Rows One at a Time

Remember to load each row individually by selecting the Add function ([PF1]) after typing in the data. Wait for the ROW
HAS BEEN ADDED message before pressing [Enter].

NOTE
You do not have to clear the data from the screen before entering the next row; you can type over the data
already loaded. This can save keystrokes when some entries are the same in several rows. Be sure to erase
any data from the previous row that does not belong in the current row.

Return

When you have loaded all the rows for the JOB table, press [Clear] to return to the Activity Selection screen.
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Step 2 Displaying Data

Select Display/Change Data

The Activity Selection screen is displayed. Select the Display/Change Data function ([PF4]) from the activity selection
menu.

Individual Rows

The Data Display screen is displayed. The columns of the JOB table are listed down the left-hand side of the screen. The
first row in the table is displayed beside the column names.

Press [Enter]. The first row is replaced by the next. Notice that the column names remain fixed on the screen; only the
data is rewritten.

To examine all the rows of the JOB table, continue to press [Enter]. Each row is displayed individually. Notice that the rows
have been sorted by job number. The unique key is used by ASF to sort the rows of the table.

After the Last Row

When you have displayed the last row, the data is cleared from the screen and the message ALL ROWS HAVE BEEN
DISPLAYED appears in the message display field. Press [Enter] one more time to redisplay the first row.

Step 3 Changing Data

Check the Data

Review the first row once again. Check to see that it was entered correctly. If there are any keying errors, move the cursor
to the entry you want to correct and edit the data as necessary.

For this sample application, move the cursor to the Current Status field. Change the job status from FILLED to OPEN.

Registering Changes

When the row is displayed on the screen the way you want it stored in the database, you must modify the data in the
database by selecting the Change function ([PF2]).

The message ROW HAS BEEN CHANGED displays in the message display field.

Continue to End

Press [Enter] to display the next row. Make any necessary modifications to this row. Press [PF2] to implement the change
in the database. Wait for the ROW HAS BEEN CHANGED message to display.

Press [Enter] to display the next row. Edit this and the remaining rows, as needed. Remember to press [PF2] to modify
each edited row in the database.

Step 4 Deleting Data

Display the first row once again. For this sample application, delete this row by selecting the Delete function ([PF3]).

The message ROW HAS BEEN DELETED displays in the message display field. This message indicates that the data
has been erased from the database. Press [Clear] to return to the Activity Selection screen.

Step 5 Selecting Data

The Activity Selection screen is displayed. Select the Select Data function ([PF5]) from the activity selection menu.

The Data Selection Screen

The Data Selection screen appears. This screen enables you to specify selection criteria. ASF will display only the rows
that match the criteria you specify.

Columns Have ID Numbers

 1278



 Programming

The column names of the table are listed below the Column Name field heading. Each column has been assigned an
identification number, which is listed below the ID field heading to the left of the Column Name field. You can use the ID
numbers in place of column names when specifying selection criteria.

In this example, you want to select the rows from the JOB table that have a current status of OPEN.

Select Open Jobs

The cursor is at the first position under the Selection Criteria heading. Press [Return] to move the cursor to the CURRENT
STATUS column name. Type 'open', enclosed in single quotation marks, in this field.

EQ is the Default Selector

You do not need to include the conditional operator EQ in the selection criteria because it is assumed by ASF. You can
also select rows on other conditions, such as less than (LT), greater than (GT), or not equal (NE). When using other
conditions, you must specify the conditional operator. For example, you can enter ne 'open' to select the rows where the
CURRENT STATUS column entry is not equal to OPEN.

ASF Saves the Criteria

You have just specified that you want to display the rows of the JOB table in which the CURRENT STATUS column entry
is OPEN. Press [Enter].

ASF saves the selection criteria you have entered and displays the message SELECTION MODIFIED, HIT ENTER TO
PROCEED TO DATA SELECTION. Press [Enter] again.

ASF Displays Open Jobs

The Data Display screen is displayed automatically. This screen displays the columns of the JOB table and the first row
that matches the selection criteria you specified. Notice that the Current Status field has a value of OPEN.

NOTE
If you make an error when entering the selection criteria, you remain on the Data Selection screen. The field
names to which the erroneous selection criteria apply are highlighted. The message display line instructs you to
access the Message screen, which lists all the error conditions.

                                            CA

  DSEL   CA - Automatic System Facility            ** Data Selection **

  DC560603 ENTER SELECTION CRITERIA

  Table Name: JOB

               _ PF1 - Help      _ PF2 - Message Screen          Page:  1  of  1

   ID           Column Name                      Selection Criteria

  0001 JOB NUMBER

  0002 DEPARTMENT

  0003 TITLE

  0004 SALARY

  0005 CURRENT STATUS (FILLED OR OPEN)  'open'

                          Additional Selection Criteria
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                                            CA

  DSEL   CA - Automatic System Facility            ** Data Selection **

  DC560604 SELECTION MODIFIED, HIT ENTER TO PROCEED TO DATA SELECTION

  Table Name: JOB

               _ PF1 - Help      _ PF2 - Message Screen          Page:  1  of  1

   ID           Column Name                      Selection Criteria

  0001 JOB NUMBER

  0002 DEPARTMENT

  0003 TITLE

  0004 SALARY

  0005 CURRENT STATUS (FILLED OR OPEN)  'OPEN'

                          Additional Selection Criteria

                                               CA

 PF1 = ADD; PF2 = CHANGE; PF3 = DELETE; ENTER = NEXT; CLEAR = EXIT

  JOB

  JOB NUMBER                       B359

  DEPARTMENT                       BILLING

  TITLE                            BILLING CLERK

  SALARY                            10000.00

  CURRENT STATUS (FILLED OR OPEN)  OPEN

Press [Enter] to display the next selected row. Continue to press [Enter] until all the rows you selected have been
displayed.

After using Data

Press [Clear] to return to the Data Selection screen. Press [Clear] again to return to the Activity Selection screen.

Step 6 Displaying a Table Through OLQ

Display or Print Tables

If you have OnLine Query, and you are defined as a user of OLQ, you can use the Query function of ASF. The Query
function enables you to display a data table in table format and to print a table as a report.

Select QUERY

Select QUERY ([PF13]) from the Activity Selection screen. The Column Select screen of OLQ is displayed, listing the
columns of the JOB table.

 1280



 Programming

NOTE
The column names listed by OLQ are in the stored format used internally by ASF. In the stored format, spaces
and special characters are replaced with hyphens (-).

      CA-OLQ                                       *** COLUMN SELECT ***

  ->                                                       PAGE     1 OF     1

 124000 Select columns, specify selection criteria and press ENTER key

    COLUMNS CURRENTLY SELECTED:    5         SELECTION CRITERIA

  _ JOB

  X 03 JOB-NUMBER                      *

  X 03 DEPARTMENT-0002

  X 03 TITLE

  X 03 SALARY

  X 03 CURRENT-STATUS-FILLED-OR-OPEN

Select Columns and Rows

This screen enables you to select the columns of the table you want to display, and to specify criteria for selecting rows of
the table. Depending on the default in effect at your site, either all the columns in the table are selected (marked by X) or
none of the columns are selected (marked by D). For this example, select all the columns in the table.

Press [Enter]. The Retrieval Completed screen is displayed. This screen lists the activities you can perform on the table.
By default, the Display Report function is selected.

     CA-OLQ                                  *** Retrieval Completed ***

  ->

 130000 Select activity and press the ENTER key

  Number of whole rows. . . . . . . .        4

  Total number of records read. . . .        4

  Total number of records selected. .        4

  Number of data errors . . . . . . .        0

      Select                                                 Command/

      Option     ---> Display/Format Activity <---          Screen Name

        X        Display report                             DISplay

        _        Save report                                SAVe

        _        Choose the sort sequence of report         SORt

        _        Change column headers                      HEAder

        _        Change page header and footer              PAGe HEAder

        _        Change display format of data ($,commas)   PICture

        _        Format columns (Alignment, sparse)         EDIt

        _        Specify summary computations (Totals)      GROup BY

        _        Send the report to a printer               PRInt

  1=HELP                 3=QUIT                 4=MESSAGE                 6=MENU

Press [Enter]. The Display Report screen is displayed. This screen shows the columns and rows of the JOB table.

CA-OLQ                                       *** Display Report ***
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  ->                                                       Page     1 Line     1

 104009 DISPLAY RIGHT to see more report columns

 125004 Press ENTER for DISPLAY/FORMAT ACTIVITY selections

                                    JOB REPORT

                                     mm/dd/yy

    JOB NUMBER       DEPARTMENT                   TITLE                SALARY

    ----------  --------------------  ------------------------------  ---------

    B359        BILLING               BILLING CLERK                    10000.00

    C417        CLAIMS                CLAIMS ADJUSTER                  17000.00

    O198        OFFICE SERVICES       MAIL CLERK                        7000.00

      END OF REPORT

      CA-OLQ                                       *** Display Report ***

  ->                                                       Page     1 Line     1

 125004 Press ENTER for DISPLAY/FORMAT ACTIVITY selections

                                    JOB REPORT

                                     mm/dd/yy

                TITLE                SALARY    CURRENT STATUS (FILLED OR OPEN)

    ------------------------------  ---------  -------------------------------

    ASSISTANT UNDERWRITER            13500.00  FILLED

    BILLING CLERK                    10000.00  OPEN

    CLAIMS ADJUSTER                  17000.00  OPEN

    MAIL CLERK                        7000.00  OPEN

      END OF REPORT

                                       - 1 -

  1=HELP       3=QUIT       4=MESSAGE       6=MENU       10=LEFT       11=RIGHT

To display the entire table, press the appropriate PF-keys to page horizontally, or type the commands DISPLAY RIGHT
and DISPLAY LEFT on the command line.

Returning from OLQ

When you have displayed the entire table, press [Clear].

The Menu screen appears, listing all the activities you can perform with OLQ. For more information on OLQ activities, see
the OLQ Online Query for IDMS User Section

Press [Clear] from the OLQ Menu screen to return to the Activity Selection screen of ASF.

Stored Table Summary
The following list summarizes the steps involved in defining and using stored tables through the Automatic System
Facility:

1. Name the table by entering the table name in the Table Name field on the Activity Selection screen and selecting the
Define Table function ([PF2]).

2. Define the columns by selecting the Define Columns function ([PF2]) from the Table Definition screen. On the
Column Definition screen, enter the column names and widths. Optionally, enter an entry type of NUMERIC or
CURRENCY to override the default type of TEXT. Press [Enter] to register the columns with ASF. ASF assigns default
values to the Type and Display Seq fields.

3. Modify the column definitions as needed and press [Enter] to record the changes with ASF.
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4. Generate the table by returning to the Table Definition screen from the Column Definition screen (press [Clear]) and
selecting the Generate function ([PF3]).

5. Load data into the table by returning to the Activity Selection screen (press [PA1]) and selecting the Load Data
function ([PF3]). Enter the rows on the Data Display screen, loading each one individually by pressing [PF1].

6. Display, change, and remove rows by returning to the Activity Selection screen (press [PA1]) and selecting the
Display/Change Data function ([PF4]).

7. Select rows for display by returning to the Activity Selection screen (press [PA1]) and selecting the Select Data
function ([PF5]). Enter your selection criteria and press [Enter]. Press [Enter] again to display the selected data on the
Data Display screen.

8. Return to the Activity Selection screen from the Data Display screen by pressing [PA1] once to return to the Data
Selection screen, and [PA1] a second time to return to the Activity Selection screen.

9. Display the table through OLQ by selecting the Query function ([PF13]) from the Activity Selection screen if you
have OnLine Query.

Create APPLICANT Table

To review stored tables, create the APPLICANT stored table for Fran Snell's employment application. The APPLICANT
stored table contains information on applicants for positions at Acme Insurance, as shown below.
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Define the APPLICANT table by naming it on the Activity Selection screen and defining the following columns on the
Column Definition screen:

COLUMN NAME WIDTH TYPE UNIQUE KEY
NAME 30  X
STREET 30   
CITY 25   
STATE 2   
ZIP CODE 5   
PHONE NUMBER 13  X
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POSITION APPLIED FOR 30  X
SALARY REQUIREMENT 7 C  
EVALUATION: STRONG,
WEAK, MEDIUM

6   

Note that the unique key is made up of three columns. Specify the unique key by typing x in the Unique Key field for the
NAME, PHONE NUMBER, and POSITION APPLIED FOR columns. Generate the APPLICANT table and load the rows
shown above. You will use the JOB and APPLICANT tables that you have just created to define a view as described in the
section "Deriving Views".

Deriving Views
Views are tables that are derived from one or more source tables or non-SQL defined records. When you create a view,
you create a definition of how data already existing in the database is to be presented. When a view is accessed, the
data is retrieved from the stored tables or non-SQL defined records in which it is stored and is presented in the format
specified in the view definition. Updates to data made through a view are actually made to the source data that the view is
presenting.

Combine and Select as Needed

The relational operations (select, project, and join) can be used in any combination to create a view that meets your
needs. You can derive a view by joining two or more source tables, projecting the columns from the source tables that
you want to include in your view, and selecting rows from the source tables.

Use Your Own or Others' Tables

ASF enables you to derive views easily, using existing tables as source tables. You can derive a view from tables that you
own or from tables owned by others that have been made available to you through the COPY passkey (See the section
"Granting Access to Tables").

Defining Views
Contents

The Steps

Defining a view involves some or all of the following steps:

1. Naming the view
2. Identifying the source table(s) and join criteria
3. Choosing columns
4. Defining additional columns
5. Selecting rows
6. Generating the view

Example, Continued

To illustrate the steps involved in defining a view, the example presented in the section "Creating and Using Stored
Tables" will be continued. In that section, you created the JOB and APPLICANT tables for the employment application
that Fran Snell is developing for the personnel office of Acme Insurance. In this sample application, you will use those
stored tables to derive the JOBS AND APPLICANTS view. This view will match applicants with open positions at Acme
Insurance. To derive this view, you will perform the following relational operations:

Join
the JOB and APPLICANT tables based on position name.
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Project
the desired columns.

Select
the positions that are open.

Follow steps 1 through 6 outlined below to derive the JOBS AND APPLICANTS view.

Step 1 Naming the View

Name the View

The Activity Selection screen is displayed. The JOB and APPLICANT tables should be listed in the table directory. Type
the new table name, jobs and applicants, in the Table Name field:

                TABLE NAME.:  jobs and applicants

                TABLE OWNER:  SNELL

Remember that the table name can be any alphanumeric combination, including embedded spaces, of up to 32
characters.

Now that you have named the view, select the Define Table function ([PF2]) from the activity selection menu.

Replace 'Stored' with 'View'

The Table Definition screen is now displayed. Notice that the table name JOBS AND APPLICANTS is in the Table Name
field. Your user ID is in the Table Owner field. The View/Stored field below the Table Owner field contains the default value
of STORED.

The cursor is positioned at the View/Stored field. Type view in place of STORED:

                                            CA

  TDEF   CA - Automatic System Facility            ** Table Definition **

  DC560203 TABLE UNDEFINED

         _ PF1 - Help                     _ PF4 - Extended Table Definition

         _ PF2 - Define Columns           _ PF5 - Delete Table Definition

         _ PF3 - Generate                 _ PF6 - Message Screen

  Table Name.: JOBS AND APPLICANTS

  Table Owner: SNELL                                  Defn Number:

  View/Stored: view                                  Status.....: NEW

  Comments...:

ASF Adds a New Table

Press [Enter]. The message TABLE ADDED displays on the message display line. The Defn Number field to the right
of the Table Owner field displays the definition number for the table. The Status field below the Defn Number field has
changed from NEW to UNGENERATED.

Now you are ready to specify both the source tables from which the view is being derived and the criteria on which the
source tables are being joined.

Step 2 Specifying the Source Tables and Join Criteria

The Table Definition screen is still displayed. This screen enables you to perform a table derivation. Specify the following
derivation information:
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Specify Source Table(s)

• Type job in the Table Name field under the Source Table #1 heading in the Table Derivation section of the screen. This
indicates that the JOB table is your first source table.

• Type applicant in the Table Name field under the Source Table #2 heading. This indicates that the APPLICANT table
is your second source table.

Specify Join Columns

• Move the cursor to the Column #1 field. Enter the name of the column in the first source table that is related to a
column in the second source table. This is the column on which you are joining the two tables. In this example, the
TITLE column in the JOB table is related to the POSITION APPLIED FOR column in the APPLICANT table. Type title
in the Column #1 field.

• Type position applied for in the Column #2 field.

Notice the statement Where Column #1 EQ Column #2 on the line with the Column #2 field. This indicates that you are
joining the JOB table with the APPLICANT table, where the value of the TITLE column in JOB is the same as the value of
the POSITION APPLIED FOR column in APPLICANT.

Join Does not Require Equality

You may not always want to join tables on an equal condition. For example, you may want to join two tables when the
value of one join column is greater than the value of the other join column. You can change the EQ operator to specify
other join conditions, such as GT (greater than) or LT (less than).

                             Table Derivation

  Source Table #1

   Table Name.: job1

   Table Owner:

  Source Table #2

   Table Name.: applicant2

   Table Owner:

  Column #1: title3

  Column #2  position applied for              Where Column #1 EQ4Column #2

Type JOB for the first source table.

1. Type APPLICANT for the second source table.
2. Enter TITLE and POSITION APPLIED FOR as the join columns.
3. Accept the default join operator EQ.

Select Define Columns

You have just defined the source tables and join criteria. You are now ready to define the columns for the JOBS AND
APPLICANTS view. Select the Define Columns function ([PF2]) from the activity selection menu.

Step 3 Choosing the Columns

The Column Definition screen is displayed, listing all the columns from the JOB and APPLICANT source tables. ASF
automatically supplies these columns for the JOBS AND APPLICANTS view:

                                               CA

  CDEF   CA - Automatic System Facility            ** Column Definition **

  DC560302 ADD/MODIFY COLUMNS
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  Table Name: JOBS AND APPLICANTS

      _ PF1 - Help                         _ PF3 - Extended Selection Definition

      _ PF2 - Extended Column Definition   _ PF4 - Extended Key Definition

        Page:  1  of  1

                                                 Unique  Display   Ext

           Column Name             Width   Type    Key     Seq    Screen

  JOB NUMBER                           4 TEXT                1      _

  DEPARTMENT                          20 TEXT                2      _

  TITLE                               30 TEXT                3      _

  SALARY                               7 CURRENCY            4      _

  CURRENT STATUS (FILLED OR OPEN)      6 TEXT                5      _

  NAME                                30 TEXT                6      _

  STREET                              30 TEXT                7      _

  CITY                                25 TEXT                8      _

  STATE                                2 TEXT                9      _

  ZIP CODE                             5 TEXT               10      _

  PHONE NUMBER                        13 TEXT               11      _

  POSITION APPLIED FOR                30 TEXT               12      _

  SALARY REQUIREMENT                   7 CURRENCY           13      _

  EVALUATION: STRONG,WEAK,MEDIUM       6 TEXT               14      _

You can project a table that contains some or all of the source table columns by choosing the columns you want to
include in the view. You can choose from the supplied column definitions in the following two ways:

• Delete columns you do not want to include in the table definition.
• Exclude columns that you want to include in the table definition, but that you do not want displayed on the Data Display

screen.

Delete Unused Columns

To continue this sample application, choose columns for the JOBS AND APPLICANTS view as follows:

Delete
the following columns from the table definition:

• STREET
• CITY
• STATE
• ZIP CODE
• PHONE NUMBER

NOTE
Even though the phone number is a unique key in the APPLICANT source table, you can delete it from
the view definition.

To delete each column:

• Move the cursor to the name of the column being deleted.
• Erase the column name.
• When you have erased the names of all the columns being deleted, press [Enter].

Erasing the column name causes the column definition to be deleted from the view (the column still exists in the
source table). The Column Definition screen is rewritten to reflect the changes.

Exclude Unviewed Columns
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Exclude
the following columns from the screen display:

• POSITION APPLIED FOR
• CURRENT STATUS (FILLED OR OPEN)

To exclude each column from the screen display:

• Move the cursor to the Display Seq field for the column being excluded.
• Erase the display sequence number for the column.
• When you have erased the display sequence numbers of the columns you want to exclude from the table

display, press [Enter].

Erasing the display sequence number of a column causes ASF to exclude the column from the screen display of
the table; however, the columns remain part of the table definition.

Exclude Columns Used, not Seen

You are excluding these columns rather than deleting them because they are needed to define the view:

The POSITION APPLIED FOR column is used to join the two source tables. Since it will always contain the same value as
the TITLE column when the view is displayed, both columns do not need to be displayed.

• The CURRENT STATUS column will be used to select rows for the view as part of the definition. You are excluding the
CURRENT STATUS column because, once the selection condition is defined, it will always contain the value OPEN.

Renumber Columns

When you have deleted and excluded the appropriate columns, renumber the display sequence of the remaining columns.
The process of projecting columns for the JOBS AND APPLICANTS view is illustrated below.

                                        CA

  CDEF   CA - Automatic System Facility            ** Column Definition **

  DC560302 ADD/MODIFY COLUMNS

  Table Name: JOBS AND APPLICANTS

      _ PF1 - Help                         _ PF3 - Extended Selection Definition

      _ PF2 - Extended Column Definition   _ PF4 - Extended Key Definition

        Page:  1  of  1

                                                 Unique  Display   Ext

           Column Name             Width   Type    Key     Seq    Screen

  JOB NUMBER                           4 TEXT                1      _

  DEPARTMENT                          20 TEXT                2      _

  TITLE                               30 TEXT                3      _

  SALARY                               7 CURRENCY            4      _

  CURRENT STATUS (FILLED OR OPEN)      6 TEXT                5      _

  NAME                                30 TEXT                6      _

                                      30 TEXT                7      _

                                      25 TEXT                8      _

                                       2 TEXT                9      _

                                       5 TEXT               10      _

                             13 TEXT               11      _

  POSITION APPLIED FOR                30 TEXT               12      _

  SALARY REQUIREMENT                   7 CURRENCY           13      _

  EVALUATION: STRONG,WEAK,MEDIUM       6 TEXT               14      _

                      CA
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  CDEF   CA - Automatic System Facility            ** Column Definition **

  DC560307 COLUMNS UPDATED

  Table Name: JOBS AND APPLICANTS

      _ PF1 - Help                         _ PF3 - Extended Selection Definition

      _ PF2 - Extended Column Definition   _ PF4 - Extended Key Definition

        Page:  1  of  1

                                                 Unique  Display   Ext

           Column Name             Width   Type    Key     Seq    Screen

  JOB NUMBER                           4 TEXT             2         _

  DEPARTMENT                          20 TEXT             4         _

  TITLE                               30 TEXT             6         _

  SALARY                               7 CURRENCY         8         _

  CURRENT STATUS (FILLED OR OPEN)      6 TEXT                       _

  NAME                                30 TEXT             10        _

  POSITION APPLIED FOR                30 TEXT                       _

  SALARY REQUIREMENT                   7 CURRENCY         12        _

  EVALUATION: STRONG,WEAK,MEDIUM       6 TEXT             14        _

                                                CA

  CDEF   CA - Automatic System Facility            ** Column Definition **

  DC560302 ADD/MODIFY COLUMNS

  Table Name: JOBS AND APPLICANTS

      _ PF1 - Help                         _ PF3 - Extended Selection Definition

      _ PF2 - Extended Column Definition   _ PF4 - Extended Key Definition

        Page:  1  of  1

                                                 Unique  Display   Ext

           Column Name             Width   Type    Key     Seq    Screen

  JOB NUMBER                           4 TEXT                2      _

  DEPARTMENT                          20 TEXT                4      _

  TITLE                               30 TEXT                6      _

  SALARY                               7 CURRENCY            8      _

  CURRENT STATUS (FILLED OR OPEN)      6 TEXT                       _

  NAME                                30 TEXT               10      _

  POSITION APPLIED FOR                30 TEXT                       _

  SALARY REQUIREMENT                   7 CURRENCY           12      _

  EVALUATION: STRONG,WEAK,MEDIUM       6 TEXT               14      _

Step 4 Adding a Column

Added Columns not Stored

You might want to add a column to a view so you can perform calculations on data supplied by the view. The added
column is for display purposes only; it is not stored in the database because it is not part of the source tables from which
the view is derived.

Define the Column

To continue the example, add the SALARY DIFFERENTIAL column to the JOBS AND APPLICANTS view, as follows:
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• Type salary differential in the next available Column Name field (after the EVALUATION: STRONG, WEAK, MEDIUM
column).

• Enter a WIDTH of 7 for the SALARY DIFFERENTIAL column.
• Enter a TYPE of c (for CURRENCY).
• Enter a display sequence number of 16 for the column in the Display Seq field.
• Tab to the Ext Screen field for the SALARY DIFFERENTIAL column and type x.
• Select the Extended Column Definition function ([PF2]).

                                                      CA

  CDEF   CA - Automatic System Facility            ** Column Definition **

  DC560307 COLUMNS UPDATED

  Table Name: JOBS AND APPLICANTS

      _ PF1 - Help                         _ PF3 - Extended Selection Definition

      X PF2 - Extended Column Definition   _ PF4 - Extended Key Definition

        Page:  1  of  1

                                                 Unique  Display   Ext

           Column Name             Width   Type    Key     Seq    Screen

  JOB NUMBER                           4 TEXT                2      _

  DEPARTMENT                          20 TEXT                4      _

  TITLE                               30 TEXT                6      _

  SALARY                               7 CURRENCY            8      _

  CURRENT STATUS (FILLED OR OPEN)      6 TEXT                       _

  NAME                                30 TEXT               10      _

  POSITION APPLIED FOR                30 TEXT                       _

  SALARY REQUIREMENT                   7 CURRENCY           12      _

  EVALUATION: STRONG,WEAK,MEDIUM       6 TEXT               14      _

  salary differential              7     c                16        x

Extended Column Definition

The Extended Column Definition (XCOL) screen is displayed. This screen shows the column characteristics that are
supplied by ASF when you define a column. For most columns, you do not need to review the extended definition; the
characteristics supplied by ASF are sufficient for the column definition. For columns added to views, you have to supply
additional information to fully define the column.

Define the Calculation

You want the SALARY DIFFERENTIAL column to calculate the difference between the salary an applicant requires and
the salary available for the position. Define the SALARY DIFFERENTIAL column by entering the arithmetic expression
column(salary requirement) - salary in the Calculation field.

Embedded Spaces

Since the SALARY REQUIREMENT column name contains an embedded space, you must refer to it using
COLUMN(column-name).

For more information on specifying calculations, see the section "Extended Functions of ASF".

                                                      CA

  XCOL   CA - Automatic System Facility          *Extended Column Definition*
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  DC560407 MODIFY COLUMN DEFINITION

  Table Name: JOBS AND APPLICANTS

          _ PF1 - Help      _ PF2 - Next Column      _ PF3 - Message Screen

           Displayed Column Name                    Stored Column Name

     SALARY DIFFERENTIAL                     SALARY-DIFFERENTIAL

              Display Format                          Stored Format

     -Z(05).9(02)                            S9(05)V9(02)

  Usage: 3 D/0/1/2/3  Display/Comp/Comp-1/Comp-2/Comp-3        IDD Version:

  Comments.....:                                           Column Level: WORK

  Initial Value:

  Calculation..: column(salary requirement) - salary

  Edit Table:           Version:           Code Table:           Version:

   U  U/P   Unprotected/Protected  N  B/R/P/T/G/Y/W/N  Blue/Red/Pink/Turquoise

                                                       Green/Yellow/White/Nocolor

   N  Y/N   Blank When Zero        N  N/R  Normal/Reverse Video

   D  B/D/K Bright/Display/Dark    N  Y/N  Blink/Noblink

What You Will See

Whenever the JOBS AND APPLICANTS view is accessed, ASF will subtract the value in the SALARY column from the
value in the SALARY REQUIREMENT column and display the result in the SALARY DIFFERENTIAL column.

Press [Enter]. The message COLUMN DEFINITION MODIFIED is displayed on the message display line. Press [PF2] to
return to the Column Definition screen.

Step 5 Selecting Rows

As part of the view definition, you can specify criteria to select rows from the source tables. Only the rows that meet the
criteria specified will be included in the view.

Open Jobs Only

In the JOBS AND APPLICANTS view, you want to include only the positions that are open, so you want to select the rows
in which the CURRENT STATUS (FILLED OR OPEN) column has a value of OPEN. To specify criteria for selecting these
rows, select the Extended Selection Definition function ([PF3]) from the Column Definition screen.

Extended Selection Definition

The Extended Selection Definition (XSEL) screen is displayed. This screen looks exactly like the Data Selection screen
you used in . Use of the two screens is exactly the same as well. The selection criteria you enter on this screen, however,
become part of the table definition.

The column names of the view are listed below the Column Name field heading. Each column has been assigned an
identification number, which is listed below the ID field heading to the left of the Column Name field. You can use the ID
numbers when specifying selection criteria.

Define Selection Criteria

Define the selection criteria for the JOBS AND APPLICANTS view, as follows:
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• Move the cursor to the Selection Criteria field next to the CURRENT STATUS (FILLED OR OPEN) column name.
• Type 'open' in single quotation marks.

EQ is the Default Selector

You do not need to include the conditional operator EQ in the selection criteria because it is assumed by ASF. You can
also select rows on other conditions, such as less than (LT), greater than (GT), or not equal (NE). When using other
conditions, you must specify the conditional operator. For example, you can enter ne 'open' to select the rows where the
CURRENT STATUS column entry is not equal to OPEN.

                                                      CA

  XSEL   CA - Automatic System Facility       *Extended Selection Definition*

  DC560603 ENTER SELECTION CRITERIA

  Table Name: JOBS AND APPLICANTS

               _ PF1 - Help      _ PF2 - Message Screen          Page:  1  of  1

   ID           Column Name                      Selection Criteria

  0001 JOB NUMBER

  0002 DEPARTMENT

  0003 TITLE

  0004 SALARY

  0005 CURRENT STATUS (FILLED OR OPEN)  'open'

  0006 NAME

  0007 PHONE NUMBER

  0008 POSITION APPLIED FOR

  0009 SALARY REQUIREMENT

  0010 EVALUATION: STRONG,WEAK,MEDIUM

  0011 SALARY DIFFERENTIAL

                          Additional Selection Criteria

Enter Criteria

Press [Enter]. The message SELECTION UPDATED is displayed, indicating that the selection criteria have been accepted
by ASF.

NOTE
If you make an error in entering the selection criteria, the erroneous items are highlighted and you are instructed
to access the Message screen ([PF2]). The Message screen lists the syntax errors that need to be corrected.

Press [Clear] to return to the Column Definition screen.

Step 6 Generating the View

When you generate a view through ASF, the view definition is completed and an application is created for accessing the
view. When the view is accessed, the data is retrieved from the source tables from which the view is derived.

Use Table Definition Screen

To generate the JOBS AND APPLICANTS view, press [Clear] from the Column Definition screen to access the Table
Definition screen. Select the Generate function ([PF3]) from the activity selection menu on the Table Definition screen.

The Table Definition screen remains displayed while ASF generates the view. When the generation is complete, the
Status field changes from UNGENERATED to GENERATED, and the message display field displays the message TABLE
GENERATED SUCCESSFULLY.
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NOTE
If the generation is unsuccessful, you are instructed to access the Message screen ([PF6]). The Message
screen lists all the errors that caused the table generation to fail.

Now that the view is generated, you can use the view through the online application that ASF generated for it.

Using Views
Contents

The application created when you generate a view enables you to:

• Display rows
• Select rows
• Change rows

You create a view to access data stored in the database and display that data in a new way. The data presented in a view
is accessed directly from the source tables. When you change data presented in a view, you are actually modifying the
data stored in the source tables.

Follow steps 1 through 3 to use the JOBS AND APPLICANTS view.

Step 1 Displaying Rows

Use Display/Change Data screen

To display the JOBS AND APPLICANTS view you have just generated, return to the Activity Selection screen ([PA1]) and
select the Display/Change Data function.

                                                      CA

 PF1 = ADD; PF2 = CHANGE; PF3 = DELETE; ENTER = NEXT; CLEAR = EXIT

  JOBS AND APPLICANTS

  JOB NUMBER                       C417

  DEPARTMENT                       CLAIMS

  TITLE                            CLAIMS ADJUSTER

  SALARY                            17000.00

  NAME                             JOHN BURCHILL

  SALARY REQUIREMENT                20000.00

  EVALUATION: STRONG,WEAK,MEDIUM   WEAK

  SALARY DIFFERENTIAL                3000.00

Notice that the POSITION APPLIED FOR and CURRENT STATUS (FILLED OR OPEN) columns do not appear in
the screen display. Note also that the SALARY DIFFERENTIAL column contains the difference between the SALARY
REQUIREMENT and SALARY column entries.

Press [Enter] to display the next row. Continue to press [Enter] to look at all of the rows in the view. Press [Clear] to return
to the Activity Selection screen.
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Step 2 Selecting Rows

Use Data Selection Screen

The Activity Selection screen is displayed. Select the Select Data function ([PF5]) from the activity selection menu.

The Data Selection (DSEL) screen is displayed. This screen enables you to specify selection criteria for displaying rows of
the view. ASF will display only the rows that match the criteria you specify.

The column names of the view are listed below the Column Name field heading. Each column has been assigned an
identification number, which is listed below the ID field heading to the left of the Column Name field. You can use the ID
numbers in place of column names when specifying selection criteria.

Required Salary &le. Salary

In this example, you want to select the rows from the JOBS AND APPLICANTS view in which the salary required by the
applicant is less than or equal to the salary being offered for the position.

The cursor is positioned at the first field under the Selection Criteria field heading. Press [Return] to move the cursor to
the SALARY REQUIREMENT column name. Type the selection criterion le #4 in this field. Note that the ID number 4,
preceded by a pound sign (#), enables you to reference the SALARY column name in your selection criterion.

                                                      CA

  DSEL   CA - Automatic System Facility            ** Data Selection **

  DC560603 ENTER SELECTION CRITERIA

  Table Name: JOBS AND APPLICANTS

               _ PF1 - Help      _ PF2 - Message Screen          Page:  1  of  1

   ID           Column Name                      Selection Criteria

  0001 JOB NUMBER

  0002 DEPARTMENT

  0003 TITLE

  0004 SALARY

  0005 CURRENT STATUS (FILLED OR OPEN)

  0006 NAME

  0007 PHONE NUMBER

  0008 POSITION APPLIED FOR

  0009 SALARY REQUIREMENT               le #4

  0010 EVALUATION: STRONG,WEAK,MEDIUM

  0011 SALARY DIFFERENTIAL

                          Additional Selection Criteria

You have just specified that you want to display the rows of the JOBS AND APPLICANTS view in which the entry in the
SALARY REQUIREMENT column is less than or equal to the entry in the SALARY column.

ASF Uses your Selection

Press [Enter]. ASF saves the selection criteria you have entered, and the message SELECTION MODIFIED, HIT ENTER
TO PROCEED TO DATA SELECTION is displayed. Press [Enter] again.

The Data Display screen is displayed automatically. It displays the columns of the JOBS AND APPLICANTS table and the
first row that matches the selection criteria you specified. Notice that the value in the SALARY REQUIREMENT column is
less than or equal to the value in the SALARY column and that the SALARY DIFFERENTIAL column contains a value that
is less than or equal to zero.
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NOTE
If you make an error when entering the selection criteria, you remain on the Data Selection screen. The field
names to which the erroneous selection criteria apply are highlighted. The message display line instructs you to
access the Message screen, which lists all the error conditions.

                                                      CA

 PF1 = ADD; PF2 = CHANGE; PF3 = DELETE; ENTER = NEXT; CLEAR = EXIT

  JOBS AND APPLICANTS

  JOB NUMBER                       O198

  DEPARTMENT                       OFFICE SERVICES

  TITLE                            MAIL CLERK

  SALARY                             7000.00

  NAME                             TIMOTHY MURRAY

  SALARY REQUIREMENT                 6000.00

  EVALUATION: STRONG,WEAK,MEDIUM   STRONG

  SALARY DIFFERENTIAL               -1000.00

Press [Enter] to display the next selected row. Continue to press [Enter] until all the rows you selected have been
displayed.

Press [Enter] again to redisplay the first selected row.

Step 3 Changing Rows

Changes Made to Stored Table(s)

With the online application created for a view you can display the rows of the view and make changes to them. The
changes are made directly to the stored tables from which the view is derived.

You Cannot Add or Delete Rows

You cannot add rows to a view or delete rows from a view; additions and deletions can be made only to stored tables.

For this sample application, change the value in the SALARY column. Press [PF2] to modify the source table in the
database. Notice that the value of the SALARY DIFFERENTIAL column is recalculated when the row is modified.

You Cannot Make Join Criteria Untrue

When modifying data through a view, keep in mind that you cannot change an entry in a join column so that the join
condition is no longer true. For example, in this sample application you cannot change the TITLE column because it must
equal the POSITION APPLIED FOR column, which is not displayed.

ASF Processes Changes

Return to the Activity Selection screen ([PA1]) and access the JOB table (type job in the Table Name field and press
[Enter]). Display the job that you just modified through the JOBS AND APPLICANTS view. Notice that the SALARY
column reflects the change that you made through the view.
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View Summary
The following list summarizes the steps involved in deriving a view through the Automatic System Facility:

1. Name the view by typing a unique name in the Table Name field on the Activity Selection screen.
2. Designate the table as a VIEW by selecting the Define Table function ([PF2]) from the Activity Selection screen and

entering view in the View/Stored field on the Table Definition screen.
3. Specify the source tables and the join criteria by typing the name of the first source table in the Table Name field

under the Source Table #1 heading, and the name of the second source table in the Table Name field under the
Source Table #2 heading. Type the names of the columns on which the two tables are to be joined.

4. Choose the columns by deleting columns from the table definition or by excluding columns from the screen display.
Delete columns by erasing the column names; exclude columns by erasing the columns' display sequence numbers.

5. Add columns by entering column names and widths and, optionally, column entry types on the Column Definition
screen. Access the Extended Column Definition screen for the columns added and specify a CALCULATION that
defines each column. Columns added to views are work columns. The data displayed in a work column is not stored in
the database.

6. Select the rows to be included in the view by selecting the Extended Selection Definition function ([PF3]) from the
Column Definition screen. Define selection conditions on the Extended Selection Definition screen.

7. Generate the view by returning to the Table Definition screen and selecting the Generate function ([PF3]).
8. Display, select, and change rows in the view by selecting the Display/Change Data ([PF4]) and Select Data ([PF5])

functions from the Activity Selection screen.

Granting Access to Tables
You can allow other users to access tables that you create by assigning passkeys. A passkey defines the type of access
allowed. Two types of access are granted by passkeys:

Data access
allows access to tables (data and definitions). For example, the ADD data access passkey allows a user to add
rows to a table; the REDEFINE data access passkey allows a user to modify the definition of a table.

Catalog access
allows access to the catalog, which is the directory of users and tables. For example, the BROWSE catalog
access passkey allows a user to list the directory of another user or, in conjunction with data access passkeys, to
access an individual table in another user's directory.

ASF provides individual passkeys that allow you to be very specific in assigning data and catalog access. Additionally,
ASF provides predefined passkey combinations that enable you to specify useful combinations of data and catalog
access with a single passkey.

For more information about each passkey type, see the section "Passkey Screens."

Row-level Security

In addition to passkeys that restrict or allow access to entire tables, you can use row-level security to restrict access to
separate rows. Row-level security is discussed in the section "Restricting Access to Rows."

Assigning Passkeys
Contents

Example Continued

To illustrate how you can assign passkeys through ASF, the example presented in the section "Creating and Storing Used
Tables" and "Deriving Views", will be continued. In this section, you will follow Fran Snell as she performs the following
passkey activities:
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• Giving passkeys
• Displaying passkeys
• Deleting passkeys

Giving Passkeys

Different Access for Different People

Now that she has developed the employment application, which consists of the JOB and APPLICANT stored tables and
the JOBS AND APPLICANTS view, Fran wants to delegate the responsibility of keeping the data updated. She wants to
assign passkeys to other ASF users in the personnel department so they can use and update the employment application.
Fran selects the following individuals to use her employment application:

• Karen Cross, who updates job information at Acme Insurance
• John Forrest, who processes applications for positions at Acme Insurance
• Stan White, who schedules interviews for employment candidates
• Allen Fites, who, as Fran's supervisor, is given access to all of Fran's tables

Fran takes the following steps to assign passkeys to the users listed above:

1. Selects the Passkey and Give Passkeys functions
2. Gives data access and BROWSE passkeys
3. Gives a predefined passkey combination

Step 1 Selecting the Passkey and Give Passkeys Functions

The Activity Selection screen is displayed. Fran selects the Passkey function from the activity selection menu by pressing
[PF9]. The Passkey Function screen, which provides a menu of passkey activities, is displayed.

From the menu listed on the Passkey Function screen, Fran chooses the Give Passkeys function by typing x next to that
listed selection.

                                            CA

  PASS   CA - Automatic System Facility          *** Passkey Function ***

 DC422007 SELECT AN ACTION

                                                        _ PF1 - Help

    Select Action To Be Performed:

         x Give Passkeys

         _ Delete Passkeys

         _ Show Passkeys Given

         _ Show Passkeys Held

Step 2 Giving Data Access and BROWSE Passkeys

The Give Passkeys screen lists all the passkey types in three columns: the data access passkeys are on the left, the
catalog access passkeys are in the middle, and the predefined passkey combinations are listed on the right.

Determine Needs

Passkeys can be assigned either for individual tables, a user's ID (gives access to all of the user's tables), or a folder
(ICMS users only). Fran wants to assign data access passkeys for individual tables. Fran determines each user's needs
as follows:
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• Karen Cross needs to add and change rows in the JOB table.
• John Forrest needs to add and change rows in the APPLICANT table.
• Stan White needs to display the JOBS AND APPLICANTS view and to derive the INTERVIEW SCHEDULE view from

the APPLICANT table.

The data access passkeys that Fran assigns to each user are shown below:

Give the passkeys to this user For access to this table Passkey types
CROSS JOB ADD

MODIFY
FORREST APPLICANT ADD

MODIFY
WHITE JOBS AND APPLICANTS

APPLICANT
LIST
COPY

Need BROWSE for Data Access

In addition to the data access passkeys, Fran must also give the users a BROWSE passkey that enables them to access
the individual tables from her directory. The BROWSE passkey is a catalog access passkey that allows users to select
tables from a directory. You must give a user a BROWSE passkey, which allows access to your directory, before the
user can access any tables in your directory. Like the data access passkeys, the BROWSE passkey can be given for an
individual table or for your user name.

When given for an individual table, the BROWSE passkey must be accompanied by data access passkeys in order
to access the table. When given for a user name, the BROWSE passkey enables you to list the contents of the user's
directory. Again, in order to access any of the tables in the directory, you must have data access passkeys for the tables.

In this example, Fran decides to give data access and BROWSE passkeys for individual tables. She begins by assigning
passkeys to user CROSS for access to the JOB table:

1. Fran types x next to Add, Modify, and Browse to give those passkeys.
2. She moves the cursor to the Give The Passkey(s) To This User Or Group field and types the name of the user to

whom she is assigning passkeys; Fran types cross in this field.
3. In the For Access To The Following Entry field, Fran types the table name job.
4. She leaves the default value snell in the The Owner Of The Entry Is field because user SNELL is the owner of the

JOB table.

                                            CA

  GPAS   CA - Automatic System Facility          *** Give Passkeys ***

 DC422007 SELECT AN ACTION

                                                        _ PF1 - Help

    Select Passkey Type(s):

     _ Copy        x Browse          _ DBA

     _ Create      _ Management      _ Read

     x Add                           _ Alter

     x Modify                        _ Write

     _ Erase                         _ Update

     _ Redefine                      _ All

     _ List

    Give The Passkey(s) To This User Or Group:
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     cross

    For Access To The Following Entry:

     job

    The Owner Of The Entry Is: SNELL

Fran presses [Enter] to give the ADD, MODIFY, and BROWSE passkeys to ASF user Karen Cross. Karen Cross now has
access to Fran's JOB table. She can display the table definition and the table's rows, and she can add and modify rows in
the table.

To give the passkeys to the other ASF users, Fran changes the appropriate entries on the Give Passkeys screen to give
John Forrest access to the APPLICANT table and give Stan White access to the APPLICANT table and to the JOBS AND
APPLICANTS view.

Step 3 Giving a Predefined Passkey Combination

Fran wants to grant Allen Fites access to all the tables she owns. She wants him to have access to her directory through
the BROWSE passkey and to have complete data access to all of her tables. She can grant both data and catalog access
by assigning one predefined passkey combination.

Fran decides to give user FITES a WRITE passkey. Fran types x next to the WRITE passkey.

Fran types the user name fites in the Give The Passkey(s) To This User Or Group field. She enters her user name in the
For Access To The Following Entry field.

                                            CA

  GPAS   CA - Automatic System Facility          *** Give Passkeys ***

 DC422018 ENTITY NOT FOUND: CROSS

                                                        _ PF1 - Help

    Select Passkey Type(s):

     _ Copy        _ Browse          _ DBA

     _ Create      _ Management      _ Read

     _ Add                           _ Alter

     _ Modify                        x Write

     _ Erase                         _ Update

     _ Redefine                      _ All

     _ List

    Give The Passkey(s) To This User Or Group:

     fites

    For Access To The Following Entry:

     snell

    The Owner Of The Entry Is: SNELL

Since Fran gave the passkey for access to her user name, the passkey applies to all of the tables Fran owns. With the
WRITE passkey Fran has given him, Allen Fites can perform the following activities:
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• Browse through Fran's directory
• Copy Fran's tables for derivation
• Create tables for Fran
• Add rows to her tables
• Modify rows in her tables
• Erase her tables
• Redefine her tables

Displaying Passkeys

Fran now wants to review the passkey assignments she has made and display the passkey assignments others have
made for her. To display passkey assignments, Fran takes the following steps:

1. Shows passkeys she gave to various users to access her tables
2. Shows passkeys she holds to access other users' tables

Each of these steps is discussed separately on the following pages.

Step 1 Showing Passkeys Given

Fran presses [Clear] to return to the Passkey Function screen from the Give Passkeys screen. Fran selects the Show
Passkeys Given function from the menu on the Passkey Function screen.

The Show Passkeys Given screen is displayed. This screen enables Fran to specify a user name or table name, and
requests ASF to display the users who have access to the user or table specified.

Fran enters the table name APPLICANT in the Entry Name field. Since she owns the table, she leaves the default value
SNELL in the Owner Name field.

When Fran presses [Enter], the Passkeys Given screen is displayed. This screen lists the users who have passkeys for
the APPLICANT table, and shows which passkeys each user holds.

                                            CA

  PASG   CA - Automatic System Facility          *** Show Passkeys Given ***

 DC422007 SELECT AN ACTION

                                                        _ PF1 - Help

    Entry Name: applicant

    Owner Name: SNELL

    Requested Action:

         Show The Users And Groups Which Have Access To The Entry Which Is

         Specified Above.

                                            CA

  PASG   CA - Automatic System Facility          *** Passkeys Given ***

    List Of Passkeys Given For:

     APPLICANT

                                                                  Passkeys

                                                              B L C C A M E R M
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                                                              R S P R D O R D A

    Entry Name                         Entry Type             S T Y E D D S F N

    WHITE                              USER                   Y   Y     Y

    FORREST                            USER                   Y       Y Y

Fran presses [Clear] to return to the Show Passkeys Given screen. She returns to the Passkey Function screen by
entering PASS in the screen name field and pressing [Enter].

Step 2 Showing Passkeys Held

The Passkey Function screen is displayed. Fran selects the Show Passkeys Held function from the menu.

The Show Passkeys Held screen is displayed. This screen enables Fran to request a list of the passkeys she holds for
tables owned by other users.

To request that ASF show the users and tables to which she has access, Fran leaves the default value SNELL in the Entry
Name field and presses [Enter].

When Fran presses [Enter], the Passkeys Held screen is displayed. This screen shows the tables and users to which Fran
has access, and the type of access she has.

                                            CA

  PASH   CA - Automatic System Facility          *** Show Passkeys Held ***

 DC422007 SELECT AN ACTION

                                              _ PF1 - Help

    Entry Name: SNELL

    Requested Action:

         Show The Entries To Which The User Or Group Specified Above Has Access.

                                            CA

  PASH   CA - Automatic System Facility          *** Passkeys Held ***

    List Of Passkeys Held By:

     SNELL

                                                                  Passkeys

                                                              B L C C A M E R M

                                                              R S P R D O R D A

    Entry Name                         Entry Type             S T Y E D D S F N

    CROSS

     Owner: CORP                       USER                   Y   Y Y Y Y Y Y

    FITES

     Owner: CORP                       USER                   Y              

    FORREST

     Owner: CORP                       USER                   Y   Y Y Y Y Y Y

    MONTHLY REPORT

     Owner: FITES                      DATA TABLE                     Y Y Y Y

    WHITE
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     Owner: CORP                       USER                   Y   Y Y Y Y Y Y

Deleting Passkeys

As needs change, Fran can adjust the passkey assignments she has made. For example, when Karen Cross moves to
another department in Acme, Fran wants to remove the passkeys she has given Karen. To remove passkeys that have
been given, Fran selects the Delete Passkeys function from the menu on the Passkey Function screen.

The Delete Passkeys screen is displayed. This screen enables Fran to delete the passkeys she has given to Karen Cross.
Fran gave Karen passkeys that allowed her to access the JOB table. Since Fran wants to delete all the passkeys she has
given to Karen, she completes the Delete Passkeys screen as follows:

• She types X next to each of the passkeys she had given to Karen:
– Add
– Modify
– Browse

• She types CROSS in the Delete The Passkey(s) From This User Or Group field.
• She types JOB in the For Access To The Following Entry field.
• She leaves the default value SNELL in the The Owner Of The Entry Is field.

NOTE
When deleting passkeys, you must specify only passkeys that have been assigned previously, or no passkeys
are deleted. For example, unless you have assigned all passkeys to a user, you cannot specify ALL when
deleting passkeys.

                                            CA

  DPAS   CA - Automatic System Facility          *** Delete Passkeys ***

 DC422007 SELECT AN ACTION

                                                        _ PF1 - Help

    Select Passkey Type(s):

     _ Copy        x Browse          _ DBA

     _ Create      _ Management      _ Read

     x Add                           _ Alter

     x Modify                        _ Write

     _ Erase                         _ Upate

     _ Redefine                      x All

     _ List

    Delete The Passkey(s) From This User Or Group:

     cross

    For Access To The Following Entry:

     job

    The Owner Of The Entry Is: SNELL
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Passkey Summary
Passkeys offer ASF users control over the data they store in the database. With passkey security, you can decide who
can access your tables and what type of access they are allowed. Additionally, the ASF administrator can place global
passkey restrictions on users, thereby restricting the activities the users can perform through ASF.

You have full passkey authority, barring any global restrictions, over tables you own, and you can assign passkeys to other
users that allow them to access those tables. The passkey functions of ASF enable you to perform the following activities:

• Give passkeys to other users
• Delete passkeys you have given to other users
• Show passkeys you have given to other users
• Show passkeys other users have given to you

When CA ICMS is installed, users achieve the same results when they perform passkey functions through ASF as when
they perform passkey functions through ICMS. For example, passkeys can be assigned to groups as well as to users.

For more information on each passkey type, see the section "Passkey Screens".

Restricting Access to Rows
Just as access to an entire table or view is controlled by the assignment of passkeys, access to rows within a table is
controlled by row-level security. Access to rows within a data table is controlled by the association between security
names, tables, and users.

Security Names Control Row Access

Row-level security involves assigning a security name to one or more tables and associating that security name with
a user. By matching security names of tables with users, the system can tell which users are allowed to access which
tables. You can also associate selection criteria with the security name. The selection criteria tells ASF which rows of the
table the associated user is allowed to see.

DBA allows Row-level Security

To implement row-level security, users must be authorized to use row-level security. Authorization is granted by the
database administrator (DBA). The DBA is authorized to access row-level security upon installation of ASF. Generally, the
DBA will maintain row-level security on corporate objects while users maintain the security on privately owned objects.
For more information on initializing row-level security in the ASF environment and authorizing users to access row-level
security, see the section "Administrative functions of ASF".

Assigning Row-level Security to Data Tables
Contents

Row-level security is provided through system tables that keep track of the relationship between each security name,
table, and user.

Three Tables Maintain Security

• The $SECURITY-RUNTIME-TABLE$ (SRT) is a table through which you associate the security name with users and
WHERE criteria. The figure below shows several rows that have been entered in an SRT.

┌-----------┬-------┬--------┬----------------┬---------┬----------------┐

│ GROUP    │ USER│ OWNER  │ SECURITY-NAME  │ STATUS  │ WHERE-CLAUSE   │

├-----------┼-------┼--------┼----------------┼---------┼----------------┤

│ DBA GROUP │ MON   │ IIZ    │ SECNAME        │ (V)     │ DEPTID EQ 'SLS'│

├-----------┼-------┼--------┼----------------┼---------┼----------------┤
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│ SYS GROUP │ BRM   │ LPN    │ DOC            │ (V)     │ TECH EQ 'PUBS' │

├-----------┼-------┼--------┼----------------┼---------┼----------------┤

│ SYSTECH   │ DPW   │ JJM    │ AUD            │ (V)     │ TAX EQ 'IRS'   │

├-----------┼-------┼--------┼----------------┼---------┼----------------┤

│ TECHREV   │ LLM   │ BDR    │ RULE           │ (V)     │ ACT EQ 'AUD'   │

└-----------┴-------┴--------┴----------------┴---------┴----------------┘

• The $OBJECT-SECURITY-NAME-TABLE$ (OST) is a table through which the table name, owner name, security
name, and table-definition number of the table to which you are applying row-level security are registered. This
information is maintained internally by ASF.

• The $SRT-OST-CROSS-REFERENCE$ (SXRF) combines information from the SRT and the OST and allows you to
review the security names and criteria you have associated with your own tables.

When you assign row-level security to a table, the information is stored in these tables. When a user tries to access a
table protected by row-level security, ASF checks these tables to see if that user is allowed to access the table.

Assigning Security

The steps to assigning row-level security are:

Assign a security name
to a table. Security names tell the system that row-level security is in effect.

Associate users and WHERE criteria with a security name.
This limits access to data in tables associated with a specific security name.

With row-level security, you can also:

Assign security names at the group level
, to associate security names and WHERE criteria with more than one user.

Assign generic names
to columns that contain the same type of data in different tables. This enables you to create a single entry in the
$SECURITY-RUNTIME-TABLE$ with the same restrictions that apply to two or more tables.

Regenerate the Table(s)

Assigning row-level security to a table changes the definition of that table. In order to access the stored data after applying
row-level security, you must regenerate the table. You should, however, wait until you are finished assigning row-level
security to the table; including assigning WHERE criteria and generic column names as described later in this section.

NOTE
This regeneration does not cause data conversion.

Assigning Row-level Security

Follow the steps presented below to restrict access to rows of a stored table. Steps 1 and 2 indicate how to assign row-
level security for a single user. Steps 3 and 4 indicate how to assign row-level security for multiple users.

Step 1 Assigning a Security Name to a Table

Fran Snell's APPLICANT table contains information on job applicants and their salary requirements. Fran has already
assigned passkeys to Forrest that allow him to modify and add to this table. To be sure that the salary information over
$50,000 is not accessible to Forrest, Fran puts row-level security on the table.

To assign a security name to a table, perform the following steps:

1. Enter APPLICANT in the Table Name field of the Activity Selection (ASEL) screen.
2. Type RSEC in the screen name field of the ASEL screen to access the Row-Level Security screen:
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                                            CA

  rsec   CA - Automatic System Facility           ** Activity Selection **

  DC560004 SELECT A TABLE

  User Name: SNELL

  _ PF1 - Help                  _ PF5 - Select Data     _ PF13  - Query

  _ PF2 - Define Table          _ PF7 - Page Backward   _ PF14  - Signon

  _ PF3 - Load Data             _ PF8 - Page Forward    _ PA1   - Prior Level

  _ PF4 - Display/Change Data   _ PF9 - Passkey         _ CLEAR - Leave ASF

                                                        _ PF15  - Administrator

  Table Name.: applicant

  Table Owner: SNELL

                                                                 Page:  1  of  1

  _ APPLICANT

  _ JOB

  _ JOB AND APPLICANT

3. Press [Enter] to access the RSEC screen. Once on the RSEC screen, specify the security name of the table
(SALSEC) next to the Security Name field:

                                                CA

  RSEC   CA - Automatic System Facility           ** Row Level Security **

  DC560314 ADD/MODIFY SECURITY NAME AND GENERIC COLUMN NAMES

  Table Name: APPLICANT

                                                   _ PF1 - Help  Page:  1  of  1

  Security Name: salsec

           Column Name                      Generic Column Name

  NAME

  STREET

  CITY

  STATE

  ZIP CODE

  PHONE NUMBER

  POSITION APPLIED FOR

  SALARY REQUIREMENT

  EVALUATION: STRONG, WEAK, MEDIUM

4. Press [Enter] to allow ASF to record the security name in the SRT table.

Step 2 Associating a User and WHERE Criteria with the Security Name

To restrict access to the table by Forrest and prevent him from viewing salary information exceeding $50,000, Fran Snell
wants to specify WHERE criteria. If no criteria are specified, Forrest will be able to view the entire APPLICANT table
including all the salaries.

To enter WHERE criteria for the table, perform the following steps:

1. Type RLOD in the screen name field of any screen and press [Enter] to access the Load Data option for the SRT:
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                                              CA

 PF1 = ADD;PF2 = CHANGE;PF3 = DELETE;PF4 = VALIDATE;ENTER = NEXT;CLEAR = EXIT

  $SECURITY-RUNTIME-TABLE$

  GROUP

  USER

  OWNER

  SECURITY-NAME

  STATUS

  WHERE-CLAUSE

Specify the following information on the RLOD screen:
USER --

The user ID of Forrest (FORREST) so he can access the table.
OWNER --

Snell's user ID (SNELL).
SECURITY-NAME --

The security name of the table to which you are applying row-level security (SALSEC).
WHERE-CLAUSE --

The restrictions that define the data Forrest is allowed to see (COL(SALARY REQUIREMENT) LT 50000).

                                              CA

 PF1 = ADD;PF2 = CHANGE;PF3 = DELETE;PF4 = VALIDATE;ENTER = NEXT;CLEAR = EXIT

  $SECURITY-RUNTIME-TABLE$

  GROUP

  USER                             forrest

  OWNER                            snell

  SECURITY-NAME                    salsec

  STATUS

  WHERE-CLAUSE                     col(salary requirement) lt 50000

2. Press [PF1] to add the row.
3. Press [PF4] to validate the entry:

                                              CA

 NO ERRORS ON VALIDATION

  $SECURITY-RUNTIME-TABLE$

  GROUP

  USER
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  OWNER

  SECURITY-NAME

  STATUS

  WHERE-CLAUSE

WHERE Criteria Considerations

The WHERE criteria specified must conform to the format of the selection criteria defined on the Data Selection screen.
When specifying WHERE criteria, the following considerations apply:

• Omitting WHERE criteria permits access to the entire table.
• You can specify WHERE criteria for a view. When the view is accessed, the criteria that are specified for its source

tables and its own criteria are combined. For example, suppose one source table has criteria of A LT B, the other
source table has criteria of B GT C, and the view has criteria of F NE 10. At run time, the criteria for the view will be
processed as: A LT B and B GT C and F NE 10.

• Columns that contain special characters (including hyphens, spaces, and periods) must be enclosed in parentheses
following the literal column, which can be abbreviated to col. An example is:

COL(EMP-ID)

At validation time, ASF checks to see if catalog entries actually exist and checks the format of the WHERE-CLAUSE.

Validate Once Only

At validation time, ASF validates all rows of the SRT that the user has access to. Due to this, you should wait until you
have made all entries and changes to the SRT for all tables before validating anything. Then you need only perform the
validation once in order for all these entries to be validated.

Correcting Errors

If any of the catalog entries (user, group, owner) that have been entered do not exist or the format of the WHERE criteria
is incorrect, the system displays the message: ERROR ON VALIDATION, PROCEED TO MESSAGE SCREEN. If this
happens, identify and correct the error by performing the steps that follow.

1. Press [PF5] to view the error messages on the Message screen. For example, if you tried to enter a group ID that was
not entered in the catalog, you would get the message:

                                            CA

  MSGS   CA - Automatic System Facility           ** Message Screen **

                                         _ PF2 - Print Messages  Page:  1  of  1

  DC432065 (E) GROUP C1500, NOT DEFINED IN CATALOG

2. Press [Clear] to return to the RLOD screen. At the RLOD screen, press [Clear] again to return to the ASEL screen. On
the ASEL screen, type RSEL in the screen name field. Press [Enter] to access the RSEL screen.

3. On the RSEL screen, next to the STATUS column, enter NE 'V' to select entries with validation errors:

                                            CA

  RSEL   CA - Automatic System Facility       *Row Level Security Selection*

  DC560603 ENTER SELECTION CRITERIA

  Table Name:

               _ PF1 - Help      _ PF2 - Message Screen          Page:  1  of  1
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   ID           Column Name                      Selection Criteria

  0001 GROUP

  0002 USER

  0003 OWNER

  0004 SECURITY-NAME

  0005 STATUS                           ne 'v'

  0006 WHERE-CLAUSE

  0007 GROUP-SEQUENCE-NUMBER

  0008 TIME-STAMP

  0009 DATE-STAMP

  0010 WORK-GROUP

                          Additional Selection Criteria

4. Press [Enter] twice to display the invalid SRT entries on the RLOD screen:

                                              CA

 PF1 = ADD;PF2 = CHANGE;PF3 = DELETE;PF4 = VALIDATE;ENTER = NEXT;CLEAR = EXIT

  $SECURITY-RUNTIME-TABLE$

  GROUP                            C1500

  USER

  OWNER                            SNELL

  SECURITY-NAME                    SALSEC

  STATUS                           (E) ERROR IN VALIDATION

  WHERE-CLAUSE                     SALARY LT 1

5. Enter the correct information on the RLOD screen. Press [PF2] to change the row and then [PF4] to validate.

Assigning Security to a Group

If ICMS is installed, you can associate security names with entire groups of users at once by associating the group ID
(instead of the user ID) with a security name.

Step 3 Associating Security Names with Groups

Assigning group IDs allows Fran Snell to define a single SRT entry for the group instead of defining individual entries for
each user in the group. This would allow her to limit access to Forrest and White instead of just Forrest.

At validation time, the system automatically creates SRT entries for each member of the primary group but not for
members of subgroups within the group. To associate a group ID with the security name for the APPLICANT table, follow
the same steps that are used to assign a security name and WHERE criteria to an individual user. The only difference is
that you specify a group ID in the GROUP field rather than a user ID in the USER field.

Considerations
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• When you initially validate an SRT entry with a group ID, ASF stores the following fields for each member of the group
at validation:
– OWNER
– SECURITY-NAME
– WHERE-CLAUSE

• If you change the SRT entry and a group ID is specified, ASF changes the following fields, for each member of the
group, after validation:
– OWNER
– SECURITY-NAME
– WHERE-CLAUSE

In either case, when fields are initially stored and when they are changed, if validation fails, then no fields are stored or
changed.

Disassociating Individual from Group

• When you modify an individual SRT entry that was generated as a result of a group entry, the individual entry is
disassociated from the group as defined to the $SECURITY-RUNTIME-TABLE$. If you later modify the group entry, the
individual entry is not modified.

• When you modify a group entry, the group field cannot be changed.
• When you delete a group entry, all the associated member entries that were generated at validation time are also

deleted from the SRT.

Step 4 Assigning Generic Names to Columns

In addition to associating a security name with more than one user, you can also assign a single security name to more
than one table. This allows you to create a single SRT entry for tables with the same restrictions.

In the JOB table, Fran has information on the type of job under the column name TITLE. In the APPLICANT table, Fran
has similar information on the type of job under the column name POSITION APPLIED FOR. Ideally, she would like
to apply row-level security to both tables so that Forrest and White will see only the job positions that apply to their
department (Office Services).

WHERE Criteria Apply to One Column Name

To assign the same row-level security restrictions to both columns (TITLE and POSITION APPLIED FOR) in both tables
(JOB and APPLICANT), you must be able to assign WHERE criteria to both of the columns. In the WHERE criteria you
can name only one column at a time, for instance, WHERE TITLE EQ 'OFFICE SERVICES'.

Assigning a generic name to both columns allows you to use one name to refer to both columns. To assign a generic
column name to the TITLE column in the JOB table and the POSITION APPLIED FOR column in the APPLICANT table,
perform the following steps:

1. On the ASEL screen, select the JOB table.
– Type RSEC in the screen name field and press [Enter] to access the RSEC screen.
– Enter the security name of the table (SALSEC) in the Security Name field.
– Enter the generic column name (POSITION) beside the TITLE column and press [Enter]:

                                            CA

  RSEC   CA - Automatic System Facility           ** Row Level Security **

  DC560314 ADD/MODIFY SECURITY NAME AND GENERIC COLUMN NAMES

  Table Name: JOB

                                                   _ PF1 - Help  Page:  1  of  1

  Security Name: salsec
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           Column Name                      Generic Column Name

  JOB NUMBER

  DEPARTMENT

  TITLE                                      position

  SALARY

  CURRENT STATUS (FILLED OR OPEN)

NOTE
The generic column name cannot contain special characters.

On the ASEL screen, select the APPLICANT table.

• Type RSEC in the screen name field and press [Enter] to access the RSEC screen:

                                            CA

  RSEC   CA - Automatic System Facility           ** Row Level Security **

  DC560314 ADD/MODIFY SECURITY NAME AND GENERIC COLUMN NAMES

  Table Name: APPLICANT

                                                   _ PF1 - Help  Page:  1  of  1

  Security Name: SALSEC

           Column Name                      Generic Column Name

  NAME

  STREET

  CITY

  STATE

  ZIP CODE

  PHONE NUMBER

  POSITION APPLIED FOR

  SALARY REQUIREMENT

  EVALUATION: STRONG, WEAK, MEDIUM

Enter the generic column name (POSITION) beside the POSITION APPLIED FOR column and press [Enter].

• Generate the table.

Make an SRT entry associating the security name with the WHERE criteria:

• Type RLOD in the screen name field.
• Specify the following information:
Group --

The group ID of White's group (C1300)
Owner --

Snell's user ID (SNELL)
Security Name --

The single security name that is assigned to both of the tables (SALSEC)
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WHERE criteria --
The appropriate criteria using the generic column name that is assigned to the columns in each table (POSITION)

• Press [PF1] to add the row.
• Validate the entry by pressing [PF4]. The validation process checks the format of the information.

If the message ERROR ON VALIDATION, PROCEED TO MESSAGE SCREEN occurs, correct it by performing the steps
listed in "Correcting Errors" discussed earlier in this section.

NOTE
Remember, assigning row-level security changes the definition of the table. To access the table, you must
regenerate it.

Considerations

When assigning security names to multiple tables, make sure the criteria apply only to the columns you intend them to.
For example:

Distinguishing Columns

When two columns in different tables have the same name and you want to apply WHERE criteria to only one of the
columns, do one of the following:

Change the name of one of the columns, preventing the WHERE criteria from being applied to both columns.

• Change the security name of one table, so the WHERE criteria will not apply to both tables.
• Assign a generic column name to one of the tables. This changes the name of that column.

Grouping Columns

When two columns in different tables have different names and you want to use one SRT entry to apply the same
WHERE criteria to both columns, assign a generic column name to the columns. When WHERE criteria are written using
generic column names, the system regards the two columns as one and applies criteria to both. Generic column names
must be alphanumeric character strings that do not contain hyphens or special characters.

Row-level Security Summary
Row-level security offers you the ability to secure individual rows of data. With row-level security, if authorized to do so by
the ASF administrator, you can decide which rows of a stored table a user is allowed to see.

The row-level security functions of ASF allow you to perform the following activities:

• Assign row-level security to a table by associating a security name with the table.
• Allow a user access to certain rows of a stored table by associating a user and WHERE criteria with a security name.
• Apply the same row-level security to multiple tables by assigning the same security name to the tables.
• Apply the same row-level security to columns in different tables by assigning a generic name to the columns

Assigning row-level security to a table changes the table definition. In order to access a table with row-level security, the
table must be generated or regenerated after the row-level security has been applied.

Row-level security applies to other products, as follows:

• The Information Center Management System (ICMS) -- Supported
• Automatic System Facility (ASF) -- Supported
• OnLine Query (OLQ) -- Supported
• Culprit -- Supported
• Application Development System (ADS) -- Not supported
• Device Media Language (DML) -- Not supported
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NOTE
None of the tools mentioned above will respect the row-level security defined to records that are used in any
subschema except the RU subschema.

ASF Processing
In its processing, ASF uses a number of other products and facilities, including:

• The data dictionary (IDD)
• The catalog structure within the data dictionary
• The schema and subschema compilers of IDMS/DB
• The Logical Record Facility (LRF)
• The ADS dialog compiler
• The IDMS/DC and IDMS UCF mapping compiler

This section is intended for those (most likely programmers and DBAs) who need or want to know how ASF works in order
to use ASF's extended and administrative functions effectively.

Table Definition
Definition Records Defined

Tables created through ASF are defined in a system-supplied schema named IDMSR. The schema IDMSR is provided at
installation. When installed, it contains the definitions of definition records, which are used to store table definitions. The
following definition records are defined in the system-supplied IDMSR schema:

RDEFREC
-- Defines a table.

FDEFREC
-- Defines the external column characteristics of a stored table.

EDEFREC
-- Specifies the internal column (field) characteristics of a stored table.

RDERREC
-- Specifies derivation information. This record is used to connect columns in views to the tables from which the
views were derived. Additionally, this record specifies if the view is derived from a stored table or a stored non-
SQL defined record.

NDERREC
-- Identifies a table definition that was derived from a stored record.

JOINREC
-- Specifies the information necessary to connect two RDERRECs together with join criteria. This construct
provides the information necessary to build a logical-record path for accessing the source records.

RSELREC
-- Saves selection criteria during table definition.

WHERREC
-- Contains selection criteria used to build logical-record path DML commands.

VALUREC
-- Contains calculations defined for columns in the table.

KEYHREC
-- Defines an index key for a table.
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KEYEREC
-- Defines the elements in an index key.

GCTLREC
-- Contains ASF system defaults and control information.

AREAREC
-- Defines an area managed by ASF.

RIDSREC
-- Contains a list of available record IDs.

RDNSREC
-- Contains a list of available table definition numbers.

ORGNREC
-- Defines the characteristics of a stored table as it relates to a logical record.

Definition Records Have Owners

Each definition record has a corresponding owner record. The first four characters of the owner record name are the
same as the first four characters of the member record name. The last three characters of each owner record name are
OWN. For example, the owner of the RDEFREC record is named RDEFOWN.

The definition records and their owners are stored in the definition area of the database.

User and Table Catalog

The catalog, which is part of the data dictionary, is a directory of users and tables. ASF references and updates the
catalog as it defines data tables. In ICMS installations, ASF and ICMS share the same catalog. The figure below illustrates
the dictionary and database components required by ASF.

 1314



 Programming

Defining Tables

As you go through the table definition process, the following steps take place:

1. When you enter a table name on the Activity Selection screen, ASF checks the catalog to see if the table exists. If
the table does not exist, ASF instructs you to proceed with the table definition.
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2. When you press [Enter] from the Table Definition screen, ASF adds the table. Selecting a function, such as Define
Columns, also causes the table to be added. ASF adds the table as follows:
– ASF assigns the table a table definition number.
– Using the table definition number to identify the table, ASF adds an occurrence of the Record Definition record

(RDEFREC).
– The table name and definition number are entered in the catalog.

3. As you define the characteristics of the table, ASF adds occurrences to the appropriate definition records. For
example:
– One FDEFREC occurrence is added for each column in the table.
– One KEYHREC occurrence is added for each index key defined for the table.

The definition records store the table specifications you enter through ASF.

Table Storage
Each stored table has the following structure in the database:

• An OOAK (one-of-a-kind) owner record
• A DATA member record, which is defined using the specifications entered by the user
• At least one indexed set that connects the OOAK record and the DATA member record

The rows of a table are stored as occurrences of the DATA record. The table is accessed by walking the indexed set that
connects the OOAK and DATA records and obtaining all DATA records in the set.

The following figure  illustrates the internal table structure:
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Table Generation
When you generate a table through ASF, the following steps take place:

1. Record and element definitions are added to the data dictionary. The naming conventions are as follows:
– Records are named RFUR-nnnnnn-DATA, where nnnnnn is the table definition number.
– Element names are the Stored Column Name shown on the Extended Column Definition screen.

2. Record and set descriptions are added to the schema IDMSR (nnnnnn is the table definition number) as shown in the
following table.

Name Object Description
RFUR-nnnnnn-DATA record The record type in which rows of the table

are stored as record occurrences.
RFUR-nnnnnn-OOAK record The IDMS/DB-defined OOAK record.
RFUS-nnnnnn-SET set An unsorted indexed set defined if the

storage sequence of the table is NEXT,
PRIOR, FIRST, or LAST.

RFPS-nnnnnn-SET set An indexed set defined if the storage
sequence of the table is designated by the
key number of an index key.

RFFS-nnnnnn-yyyy set One for each fast access key defined on
the Extended Key Definition screen (refer to
the section "Extended Functions of ASF").
Yyyy refers to the field definition number for
the column, assigned in the FDEFREC.

RFKS-nnnnnn-zzzz set One for each additional key defined on the
Extended Key Definition screen that is not
used as the storage sequence.
Zzzz is the key number of the additional
key.

1. A subschema (named RUnnnnnn) is generated consisting of:
– A logical record containing the elements shown in the following table.

Name Description
ASF-RDEF-REC The table definition record
RFUR-nnnnnn-OOAK The system-defined OOAK record
RFUR-nnnnnn-DATA The record used to store rows of the table
RFUR-nnnnnn-WORK An IDD work record, included if any work fields are defined for the

table

The logical record is named by modifying the table name to conform to COBOL naming conventions, as shown below.

Special characters and spaces are changed to hyphens:

• JOBS AND APPLICANTS becomes JOBS-AND-APPLICANTS
• $$SALARY$$ becomes --SALARY--

Leading and trailing hyphens are deleted:

• --SALARY -- becomes SALARY

Lowercase letters are translated to uppercase letters:
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• phone list becomes PHONE-LIST

Multiple repeating embedded hyphens are reduced to one hyphen:

• EMPLOYEES----NEW be comes EMPLOYEES-NEW

Numbers in the first position are preceded by an R:

• 1985 BUDGET becomes R1985-BUDGET

Names longer than 16 characters are truncated:

JOBS AND APPLICANTS becomes JOBS-AND-APPLICA

Logical-record paths
, which allow an application programto OBTAIN, STORE, MODIFY, and ERASE occurrences of the logical record.

A map is created in which the columns defined for the table are the data fields for the map. The map is named RMnnnnnn
(nnnnnn is the table definition number). This step can be suppressed at the user's discretion. If you suppress this step,
step 5 is also suppressed.

A dialog that uses the subschema and map is generated to allow online access of the table through ASF. The dialog
is named RDnnnnnn (nnnnnn is the table definition number). In addition to the subschema (RUnnnnnn) and map
(RMnnnnnn), the dialog has the following components:

ASF-PARM-REC
-- A parameter record included in every ASF-generated dialog

Process modules

Name Description
RDnnnnnn-PREMAP The premap process
RDnnnnnn-CLEAR The response process for the [Clear] key
RDnnnnnn-ENTER The response process for the [Enter] key
RDnnnnnn-PA1 The response process for the [PA1] key
RDnnnnnn-PF1 The response process for the [PF1] key
RDnnnnnn-PF2 The response process for the [PF2] key
RDnnnnnn-PF3 The response process for the [PF3] key

The first two steps above apply only to stored tables. For views, ASF performs steps 3 through 5 only.

Extended Functions of ASF
The basic functions of ASF enable end users to develop applications that answer some of their data processing needs.
ASF also provides programmers and data processing professionals with extended functions to perform a variety of
functions.

Specifying Underlying Table Characteristics
Contents

Each table defined through ASF includes underlying characteristics automatically supplied by ASF. You can use the
Extended Table Definition screen to control aspects of the table definition process usually handled by ASF.

A sample Extended Table Definition screen is shown below.

 1318



 Programming

                                                    CA

  XTAB   CA - Automatic System Facility          *Extended Table Definition*

  DC560501 MODIFY TABLE DEFINITION

  Table Name: JOB

     _ PF1 - Help                            _ PF4 - Extended Key Definition

     _ PF2 - Extended Table Derivation       _ PF5 - Row Level Security

     _ PF3 - Extended Selection Definition

  Area: IDMSR-AREA2

  Primary Number Of Rows..:       20   Subschema: RU000239

  Secondary Number Of Rows:       20   Map......: RM000239   Version:     1

  Maximum Number Of Rows..:       40   Dialog...: RD000239   Version:     1

  Display Access..........: YES        Table Definition Length:   120

  Load Access.............: YES

  Change Access...........: YES        Date/Time Created......:mm/dd/yy 10:20:4

  Erase Access............: YES        Date/Time Last Updated.:mm/dd/yy 10:50:3

  Generate Map/Dialog.....: YES        Process Standard Area Data: YES

  C/ICMS Modify Option....: YES        C/ICMS Selective Update: YES

  Logical Record Name.....: JOB

Extended Table Definition Functions

The Extended Table Definition screen can be used to:

• Assign a table to an area other than the default area automatically assigned by ASF, or move the table to a new area.
• Specify how space in the database is to be allocated for storing rows of the table.
• Limit the use of the table, both through ASF and outside ASF.

Assigning a Table to an Area

A table is assigned to an area in one of several ways.

Assigned by Administrator

An ASF administrator can assign a table to a particular area by entering the area name in the Area field. The area must
be a valid area that has been identified to ASF through the Add Area function of the Administrator Control screen (see the
section "Administrative Functions of ASF"). The Area field is protected if the user does not have administrative authority.

Default Assignment

The table is assigned to the default area designated for the user defining the table. On the User Limits and Defaults
screen, an ASF administrator can assign a default area for all of a user's tables (see the section "Administrative Functions
of ASF").

System Default

If no default area has been assigned for the user, ASF assigns the table to the default area for the system, as specified on
the Administrator Control screen (see the section "Administrative Screens").

Changing the Area

The area name is displayed in the Area field when the table is defined.
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Once the table is generated, an ASF administrator can assign the table to a new area by changing the name in the Area
field. When the table is regenerated, the table's data is moved to the new area.

Storing a Table in an Area

A Table Goes in one Area

Space in an area is preallocated. The area should, therefore, be large enough to accommodate the maximum number of
rows that will be stored for the table. If you know in advance that a data table will be very large, you can create an area for
the table before you load any of the table rows.

When storing a table in an area, you have the following options available on the Extended Table Definition screen:

• Choosing whether or not to restructure the table at regeneration
• Choosing whether or not to delete the table when deleting the table definition

MAINTAIN ASF Utility

Tables can be loaded through MAINTAIN ASF, the table load utility. This utility:

• Provides a fast load capability for large tables with multiple indexes
• Supports definition-only table redefinition, which allows you to redefine the table without converting the data
• Supports definition-only table deletion, which allows you to delete the table definition without erasing the data

To achieve optimal use of MAINTAIN ASF, you should store only one table per area. This way, you can simply reinitialize
the area when you want to delete table data. For more information on MAINTAIN ASF, see the section "MAINTAIN ASF".

Limiting the Use of a Table

By default, when you generate a table through ASF, an online application is created that enables you to display, add,
change, and delete data in the table. You can choose not to generate an application for the table, or you can limit the
functions that can be performed by both the ASF-generated application and any other applications that use the table.

Prevent Table Generation

To instruct ASF not to generate an application for the table, change the Generate Map/Dialog field from YES (default) to
NO. The table will not be available for use through the Load Data, Display/Change Data, and Select Data functions of
ASF. The table can be loaded and updated through batch or online programs developed outside ASF, as well as through
OnLine Query (OLQ) and Culprit.

NOTE
The Generate Map/Dialog field can also be used to generate an application for a table created outside ASF (for
example, through OnLine Query or Culprit). Change the NO (the default for tables created outside ASF) to YES
and regenerate the table.

Restrict Table Use

To restrict the functions that can be performed with the table, both through the ASF-generated application and applications
developed outside ASF, use the following fields:

Display Access
-- Enter NO to prevent users from displaying the table. The OBTAIN logical-record path is omitted from the
generated subschema.

Load Access
-- Enter NO to prevent users from loading data into the table. The STORE logical-record path is omitted from the
generated subschema.

Change Access
-- Enter NO to prevent users from modifying the table. The MODIFY logical-record path is omitted from the
generated subschema.

 1320



 Programming

Erase Access
-- Enter NO to prevent users from deleting data from the table. The ERASE logical-record path is omitted from the
generated subschema.

Since the above restrictions apply to the generated subschema, any applications that use that subschema, such as a DML
program, are also restricted.

The remaining fields on the Extended Table Definition screen give information on a generated table and application.

For more information on fields on the Extended Table Definition screen ,see the section "Extended Screens"

Defining Column Attributes
Contents

The Extended Column Definition screen, shown below, enables you to specify additional characteristics for a column
defined on the Column Definition screen and to change the default values assigned for the column by ASF, as follows:

• Specify the storage and display format of a column.
• Define an initial value or calculation for a column.
• Change the mapping attributes automatically defined for a column.

Each of these topics is discussed separately below.

                                                    CA

  XCOL   CA - Automatic System Facility          *Extended Column Definition*

  DC560407 MODIFY COLUMN DEFINITION

  Table Name: EMPLOYEE

          _ PF1 - Help      _ PF2 - Next Column      _ PF3 - Message Screen

           Displayed Column Name                    Stored Column Name

     DEPT-ID-0410                            DEPT-ID-0410

              Display Format                          Stored Format

     Z(0004)                                 9(0004)

  Usage: D D/0/1/2/3  Display/Comp/Comp-1/Comp-2/Comp-3

  Comments.....:                                           Column Level: ELEMENT

  Initial Value:

  Calculation..:

  Edit Table:           Version:           Code Table:           Version:

   U  U/P   Unprotected/Protected  N  B/R/P/T/G/Y/W/N  Blue/Red/Pink/Turquoise

                                                       Green/Yellow/White/Nocolor

   N  Y/N   Blank When Zero        N  N/R  Normal/Reverse Video

   D  B/D/K Bright/Display/Dark    N  Y/N  Blink/Noblink

Specifying Column Formats

ASF generates an internal and external picture for each column you define, based on the type and width specified on the
Column Definition screen. The external picture is displayed in the Display Format field of the Extended Column Definition

 1321



 Programming

screen; the internal picture is displayed in the Stored Format field. The following table shows the default formats for each
column type.

Default Display and Storage Formats

Column type Display format (external picture) Storage format (internal picture)
TEXT X(n) X(n)
NUMERIC -Z(n) S9(n)
CURRENCY -Z(n-2).99 S9(n-2)V99

Note: The length of text fields is limited
only by the size of the database page. The
lengths of numeric fields and currency
fields are 18 characters.

Change Defaults

You can change the default format provided:

• The Display Format can be modified for all table types (stored or view).
• The Stored Format can be modified for stored tables only.

NOTE
The Width on the Column Definition screen corresponds to the Stored Format (internal picture). The Display
Format (external picture) determines the size of the response field on the generated map.

Specify New Formats

Specify the display and storage formats, as follows:

Alphanumeric data
is described by using the following characters:
X

-- The character X represents one alphanumeric character.
(n)

-- An integer in parentheses after an X represents n repetitions of the alphanumeric character; for
example, X(4) is equivalent to XXXX.

Alphabetic data
is described by using the following characters:
A

-- The character A represents one alphabetic character (A-Z, a-z).
(n)

-- An integer in parentheses after an A represents n repetitions of the alphabetic character.
Numeric data

is described by using the following characters:
9

-- The character 9 represents one numeric character.
(n)

-- An integer in parentheses after a 9 represents n repetitions of the numeric character.
V

-- The character V represents an assumed decimal point. No more than one V can appear in a column
format. If the V is omitted and the P option (described below) is not used, the assumed decimal point is
after the rightmost 9.
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P
-- The character P represents an assumed zero. Any number of Ps can appear in the leftmost or the
rightmost positions of a column format. An assumed decimal point is automatically placed before the first
P or after the last P.

S
-- The character S identifies the number as signed, positive or negative. When used, the S must be the
first character in the column format. When the S is omitted, values for the column are assumed to be
positive.

Numeric edited data
is described by using the characters described above for numeric data, along with the following editing characters:
Z

-- A zero-suppression indicator is replaced from right to left with the corresponding digit unless the digit is
a leading zero. A Z replaces any zeros to the left of the first nonzero digit with blanks.

$
-- A dollar sign indicator outputs a dollar sign in the position it occupies in the edit mask.

+
-- A sign indicator is always included in the picture.

-
-- A minus sign indicator is included in the picture when the number is negative. No sign is included if the
number is positive.

.
-- A decimal point indicator is included in the picture in the position it occupies in the edit mask.

,
-- A comma outputs a comma in the position it occupies in the edit mask.

These characters represent edit symbols and can be used only for the display format of a column.
If Double Byte Character Set support (DBCS) is installed

Graphic display format may be specified to describe graphic data using the following characters:
G --

The character G represents one graphic (DBCS) character.
(n) --

An integer in parentheses after a G represents n repetitions of the graphic (DBCS) character.

Specify Usage

The value specified in the Usage field can affect the storage and display formats of a column. By default, the column
usage is DISPLAY for text columns and COMP-3 (packed decimal) for numeric columns. The default display and storage
formats shown in :tref refid=formats. above apply to the default usage. If the usage COMP (binary) is specified for a
numeric column, the default display and storage formats also apply.

Floating Point Numbers

ASF also supports floating point numbers, both short (single-precision) and long (double-precision). If a usage of COMP-1
(short floating point) or COMP-2 (long floating point) is specified, the display and storage formats are altered as follows:

• The Stored Format field is erased because no internal picture applies to floating point numbers. Either a full word
(COMP-1) or a double word (COMP-2) of storage is allocated for the column.

• The display format determines the size of the map field associated with the column in the ASF-generated application.
The original default in the Display Format field remains unchanged when the usage is modified. It is recommended that
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you erase the display format currently displayed and allow it to default to the appropriate display format for the usage
specified. This provides a map field large enough for the maximum number that can be stored.

• The Width field on the Column Definition screen is automatically modified to reflect the usage specified. The width is 4
for COMP-1 and 8 for COMP-2.

Defining Column Levels and Values

Three Levels of Columns

A column can be one of three column levels, as follows:

Element
is the default for columns in stored tables and for most derived columns in views. Element-level column entries
are stored in the database.

Work
is the default for columns added to views. Work columns are for display purposes only, and are usually defined by
a calculation or participate in a calculation elsewhere in the table. A column in a stored table can be defined as a
work column.

NOTE
You cannot apply selection criteria to work columns. You can, however, apply the criteria to the columns
involved in the calculation that results in the work column.

Group
can apply only to columns that are derived from non-SQL defined records. Group-level columns do not contain
data themselves, but serve as headings for subordinate elements. You cannot delete a group-level column; you
can exclude the column from the screen display.

Predefined Column Values

For element-level and work-level columns, you can include a value for the column as part of the column definition. Column
values can be predefined in various ways.

Initial Value

You can specify an initial value that provides a default value for any column except one with a display format of G. You
can define an initial value for a column that is appropriate for most rows in the table. The initial value must be consistent
with the column width and type, and can be a number or a literal (literals must be enclosed in quotation marks). If no initial
value is specified, ASF provides the following initial values:

• Blank for alphanumeric columns
• Zero for numeric columns

Calculated Value

You can specify a calculation for a column that is computed when the column is displayed or stored.

You can define both an initial value and a calculation for a single column, but most often you will use one or the other.

The initial value for a column appears as the column entry when you display the table to add a row. If no other value is
supplied for the column when the table is stored, the initial value is stored as the column entry.

A calculation is an expression that is evaluated by ASF, as follows:

• If the calculation is for an element-level column, the expression is evaluated when the row is stored or modified.
• If the calculation is for a work-level column, the expression is evaluated when the row is displayed and is reevaluated

when the row is modified. When adding rows, the expression is evaluated when a row is added. The evaluation is for
display purposes or for calculating intermediate results only, since the entry in a work column is not actually stored.

Fixed Value

 1324



 Programming

A calculation can be a single value, like an initial value, that ensures a fixed value for a column. The value specified as the
calculation overrides any value entered in the column and is always the value displayed or stored. The value specified can
be a number, literal (enclosed in quotation marks), or another column in the table. The most common use of a single-value
calculation is to reference another column in the table, as shown in Example 2 below.

Though single-value calculations are allowed, a calculation is typically an arithmetic expression that is calculated for a
numeric column or for a text column containing numeric data.

As noted above, a calculation overrides any value entered in a column, though an entered value can be used to evaluate
the expression in the calculation.

Arithmetic expressions can include:

• Numeric values
• References to one or more columns in the table, including the column for which the calculation is being defined.

References can be designated:
– By entering the column name
– If the column name includes special characters, by entering COL(column-name)
– By entering the ID assigned to the column on the Extended Selection Definition screen, preceded by a pound sign:

#column-id
• Arithmetic operators:

– + -- Addition
– - -- Subtraction
– * -- Multiplication
– / -- Division

• Parentheses to separate operations

ASF follows the standard order of precedence when evaluating arithmetic expressions. The order is: multiplication or
division from left to right, then addition and subtraction from left to right, with operations in parentheses resolved first. If
more than one calculation has been defined in a table, the calculations are evaluated in the order in which the columns
were defined.

Examples

The following examples illustrate how initial values and calculations can be used in applications developed by ASF.

Defining an Initial Value for a Column

The initial value for the HOURS column is:

INITIAL VALUE:  40

The EMPLOYEE (OT) table is displayed through the Load function:

EMPLOYEE (OT)

NAME

NUMBER

GRADE

HOURS                           40

WAGE

REGULAR PAY

OVERTIME PAY

TOTAL PAY

Defining a Single-Value Calculation
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The EMPLOYEE table and the POSITION table are joined on the NUMBER and EMPLOYEE NUMBER columns. The
EMPLOYEE NUMBER column is not displayed in the EMPLOYEES AND THEIR POSITIONS view. To ensure that the join
columns are always equal, a calculation is defined for the EMPLOYEE NUMBER column, as follows:

CALCULATION: NUMBER

When the NUMBER column of the EMPLOYEE table is modified through the view, the EMPLOYEE NUMBER column is
automatically modified in the POSITION table. The modification is allowed through the view because both join columns
are modified and the join condition remains true.

Defining an Arithmetic Calculation for a Column

The calculation defined for the OVERTIME PAY column is:

CALCULATION: (HOURS - 40) * (WAGE + (WAGE * .5))

The result displayed in the EMPLOYEE (OT) table is:

EMPLOYEE (OT)

NAME                            SAM MORRIS

NUMBER                          4236715B

GRADE                           C

HOURS                           50

WAGE                            12.75

REGULAR PAY

OVERTIME PAY                    191.25

TOTAL PAY

Defining Calculations for More than One Column

The calculation for the OVERTIME PAY column is:

CALCULATION: (HOURS - 40) * (WAGE + (WAGE * .5))

The calculation for the REGULAR PAY column is:

CALCULATION: 40 * WAGE

The calculation for the TOTAL PAY column is:

CALCULATION: REGULAR PAY + OVERTIME PAY

The results displayed in the EMPLOYEE (OT) table are:

EMPLOYEE (OT)

NAME                            SAM MORRIS

NUMBER                          4236715B

GRADE                           C

HOURS                           50

WAGE                            12.75

REGULAR PAY                     510.00

OVERTIME PAY                    191.25

TOTAL PAY                       701.25

 1326



 Programming

Mapping Considerations

The bottom third of the Extended Column Definition screen defines the following map characteristics for the online
application generated by ASF:

• Automatic editing criteria for a column
• Map attributes for a column

Each of these topics is discussed separately.

Defining Automatic Editing Criteria

Automatic editing can be used to edit and validate data being entered into a table. The following criteria can be defined for
automatic editing:

1.Edit Table

An edit table defines a set of valid or invalid values or ranges of values for a column. The edit table is used to validate
data added to the column. An edit table can contain either valid or invalid values:

If the edit table contains valid values
, data input in the column is valid only if it is listed in the table.

If the edit table contains invalid values
, data input in the column is valid only if it is not listed in the table.

2.Code Table

A code table defines values for encoding and decoding data. The code table is used to convert data typed in a column to
its encoded form for storage and to decode the stored data for display.

Define Edit, Code Tables with IDD

Both edit and code tables must be defined through IDD. You can identify an edit or code table to ASF for a particular
column by entering the table names in the Edit Table and/or Code Table field of the Extended Column Definition screen.

Defining Map Attributes

Screen Display

An attribute is a characteristic provided by a terminal. Different characteristics can be assigned to fields on a map. For
example, the BRIGHT attribute can be assigned to fields that should be displayed at a brighter-than-normal intensity. The
BLINK attribute can be assigned to fields that should blink at run time.

You can specify the map attributes for a column on the Extended Column Definition screen. If you do not specify attributes
for a column, default attributes are used for the column.

The attributes for a column take effect when the table is displayed on the screen at run time. The following table describes
the attributes typically provided by 3270- and 3279-type terminals.

Attributes Provided by 3270- and 3279-type Terminals

Terminal Attribute Description
3270 PROTECTED/

UNPROTECTED
A PROTECTED column will not accept
data from a terminal operator. An
UNPROTECTED column will accept data
from a terminal operator.
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3270 DISPLAY/BRIGHT/
DARK

DISPLAY specifies that the column entry
will appear on the screen at normal
intensity. BRIGHT specifies that the column
entry will appear at high intensity. DARK
specifies that the contents of a field are not
visible on the screen at run time.

3279 BLINK/NOBLINK BLINK specifies that the column will blink
at run time. NOBLINK specifies that the
column will not blink.

3279 NORMAL VIDEO/
REVERSE VIDEO

NORMAL VIDEO specifies that the color of
the column and of the background are not
reversed. REVERSE VIDEO specifies that
the colors are reversed.

3279 BLUE/RED/PINK/
GREEN/TURQUOISE/
YELLOW/WHITE/
NOCOLOR

Any one of these color attributes can be
assigned to a column. NOCOLOR specifies
that the default display color for the terminal
will be used at run time.

ASF defines the following default attributes for columns:

• UNPROTECTED
• DISPLAY
• NOBLINK
• NORMAL VIDEO
• NOCOLOR

REVERSE VIDEO and BLINK are mutually exclusive; they can be specified in conjunction with other attributes, but they
cannot be specified with each other.

The Blank When Zero field, which is listed with the map attributes, indicates how a numeric column is to be displayed
when the value of the column is zero. The default is N (zeros are displayed), but you can specify Y so that the column is
blank when zero.

Selecting Data at Definition Time
The Extended Selection Definition screen is used to define selection criteria for a table. The criteria specified are used
to select the data to be included in the table. Selection definition is applied most often to views, but can be specified for
stored tables. Defining selection criteria can serve the following purposes:

When defined for a view
, the criteria are used to select the source data to be included in the view.

When defined for a stored table or view
, the criteria are used to edit data added to the table.

Use Edit Table for Editing

The use of selection definition for editing data is limited, particularly through the application generated by ASF. When a
row being added does not meet the selection criteria defined, the message INVALID DATA is displayed, with no indication
as to which column entry is in error. Edit tables are more effective and should be used when appropriate. The primary
purpose of selection definition is to select rows for inclusion in a view.

Defining Selection Criteria

Criteria for selection definition are specified in the same way as criteria for data selection at display time. Selection criteria
are defined in the following two ways:
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Fixed-format
expressions allow you to define selection criteria on a column-by-column basis, using simple logical expressions
(including arithmetic expressions) that contain a single operand (such as EQ, GT, or MATCHES). With fixed-
format expressions, you can define criteria for more than one column. The system then selects rows where all
expressions are true (that is, using an implied AND as a conjunction between each fixed-format expression).

Freeform
expressions allow you to define selection criteria using compound logical expressions that contain several
operands connected with AND, OR, and NOT. Freeform expressions can be used in addition to, or instead of,
fixed-format expressions.

Freeform and fixed-format
expressions used together simply are treated as one expression with AND as the operator.

The Extended Selection Definition screen shown below illustrates the use of both fixed-format and freeform expressions
to define selection criteria. For more information on rules on entering selection criteria, see the discussion on the Data
Selection screen in the section "Basic Screens".

                                                    CA

  XSEL   CA - Automatic System Facility       *Extended Selection Definition*

  DC560603 ENTER SELECTION CRITERIA

  Table Name: EMPLOYEE1

               _ PF1 - Help      _ PF2 - Message Screen          Page:  1  of  1

   ID           Column Name                      Selection Criteria

  0001 EMP-ID-0415

  0002 EMP-FIRST-NAME-0415

  0003 EMP-LAST-NAME-0415

  0004 EMP-STREET-0415

  0005 EMP-CITY-0415

  0006 EMP-STATE-0415

  0007 EMP-ZIP-0415                     MATCHES '02###'     1

  0008 EMP-PHONE-0415                   MATCHES '617#######'

  0009 EMP-STATUS-0415                  '01'                

  0010 EMP-START-YEAR-0415              GE '1980'           

                          Additional Selection Criteria

 $7 OR $82

Fixed-format expression

1. Freeform expression

Deriving Views from Various Sources
Using the Table Definition screen, you can derive a view from one or two existing data tables. With the Extended Table
Derivation screen, you can:

• Derive a view from up to six sources
• Derive a view from non-SQL defined records

A sample Extended Table Derivation screen is shown below.
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                                      CA

  XDER   CA - Automatic System Facility           *Extended Table Derivation*

  DC560802 ADD/MODIFY DERIVATIONS

  Table Name: EMPLOYEES AND DEPARTMENTS

                                                  _ PF1 - Help   Page:  1  of  1

                           Derivation Source 01            1

  Source Name.: EMPLOYEE                                   

  Source Owner:                                            

                                                           

  Subschema...: EMPSS01     Schema: IDMSR       Version: 1 

                                                           

                           Derivation Source 02            

  Source Name.: DEPARTMENT                                 

  Source Owner:                                            

                                                           

  Subschema...: EMPSS01     Schema: IDMSR       Version: 1 

           Column #1/Set       Of Der   Oper               Column #2       Of Der1

  DEPT-EMPLOYEE2                   023    ST4                                  05

1
Identifying the source tables

Joining the tables on an owner-member set relationship

2
Set name

3
Number of set owner

4
Join operator

5
Number of set member

The Extended Table Derivation screen is divided into two sections, as follows:

• The top half of the screen is used to identify source tables. This portion of the screen can be paged. A total of six
sources can be identified for derivation.

• The lower half of the screen is used to specify join information.

To Identify Sources

To identify sources for table derivation enter the appropriate information for each source, depending on its type:

• If the source is a stored record created by coding schema DDL, enter the Source Name and Subschema.
• If the source is a data table created through ASF, ICMS, OLQ, or Culprit, enter the Source Name and Source Owner.

The source table itself may be a derived view, so long as the source table is not derived from non-SQL defined
records.

NOTE
Data tables and non-SQL defined records cannot be joined to each other. All derivation sources must be of the
same type.
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Page the top half of the screen forward ([PF8]) to identify additional sources for derivation. ASF numbers each source
consecutively. The source table numbers are used to specify join criteria.

Specify Join Criteria

When all the source tables have been identified, you can specify join criteria for a view in the lower half of the screen:

• Join data tables based on common column values
• Join non-SQL defined records on set relationships

When entering join information, you can page the top half of the screen to reference the numbers assigned to the source
tables. Since the join criteria apply to the entire view, it does not matter which sources are displayed in the top half of the
screen at any given time.

NOTE
When deriving a view from more than one source, every derivation source identified must participate in at least
one join operation.

Use the Extended Table Derivation to:

• Derive views from data tables
• Derive views from non-SQL defined records

Each of these topics is discussed separately on the following pages.

Deriving Views from Data Tables

When deriving views from data tables, the Extended Table Derivation screen is an extension of the derivation portion of
the Table Definition screen. It enables you to identify additional source tables and join criteria.

The first two source tables identified and the first join condition specified will be displayed on both screens.

Use the Extended Table Derivation screen to derive from additional tables.

Identify Sources

To identify tables for derivation, use the upper portion of the screen. Identify up to six source tables by completing the
Source Name and Source Owner fields under each Derivation Source heading. Page forward as needed to identify
additional source tables; a maximum of six source tables can be identified.

Specify Join Criteria

To specify join criteria, move the cursor to the lower portion of the screen. Use the following steps to enter each join
condition:

Type the name of the first join column
under Column #1/Set.

Specify the source table to which the column belongs
by typing the derivation source number under Of Der.

Enter the operator
on which the data in the two join columns is to be joined. The operators are EQ (equal), NE (not equal), GT
(greater than), LT (less than), GE (greater than or equal to), and LE (less than or equal to). .li Type the name of
the second join column under Column #2.

Specify the source table to which the column belongs
by typing the derivation source number under Of Der.

NOTE
When specifying the derivation source number for a join column, be sure to verify the number assigned to the
source table in the upper portion of the screen.
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Join Considerations

When joining source tables, the following conditions apply:

Joining on a not equal (NE) condition
does not imply a no match condition. For example, if you join the CUSTOMER table to the ORDER table where
the customer numbers are not equal, the view will not contain rows of customers without orders. It will contain
rows of customers with every order but their own.

Reflexive joins
are allowed, enabling a table to be joined to itself. The table must be identified twice and referenced by two
different derivation source numbers in the Of Der fields. It is recommended that the resulting view be used for
display purposes only; updates are applied only to one of the rows in the source table rather than to the two rows
displayed through the view.

Additional conditions
for joining two tables can be specified using the Extended Selection Definition screen.

A source table used to derive a view can be a view itself so long as the source was not non-SQL defined records.

Deriving Views from Non-SQL Defined Records

Non-SQL defined records are defined by the DBA using schema DDL and the schema compiler.

Extended Derivation Required

You must use the Extended Table Derivation screen to derive views from non-SQL defined records. The derivation portion
of the Table Definition screen cannot be used for this type of derivation. The tables from which you can derive must be
made available to ASF in the following ways:

Define Records in IDMSR Schema

Their record descriptions must be included in the system-supplied schema, IDMSR, along with the appropriate related
structures, such as area and set descriptions (see IDMS Database Administration Section for details).

NOTE
It is recommended that any non-SQL defined records that are to be used in ASF be added to the schema
IDMSR immediately after ASF system initialization (see the section "Administrative Functions of ASF") to
prevent problems with duplicate record element names.

Include Records in Subschema of IDMSR

They must be included in a subschema generated from the schema IDMSR that is accessible to you through dictionary
security.

How To Do It

To derive views from non-SQL defined records:

1. Enter the record name, as defined in the schema, in the Source Name field in the upper portion of the screen. Specify
the subschema name in which the record is defined in the Subschema field. Page forward as necessary to identify
additional source records; a maximum of six source records can be identified. Each source record is numbered
consecutively. The derivation source number is used to specify join information.

NOTE
All records used to define a single view must be defined in the same subschema. The subschema name
must be specified for each source record identified.

2. Join the records on owner-member set relationships by entering the following join information:
Type the set name

under Column #1/Set.
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Type the derivation source number of the set owner
under Of Der.

Enter the operator ST
to indicate a set join.

Leave the Column #2 field blank
.

Type the derivation source number of the set member
under Of Der.

The sample Extended Table Derivation screen shown below illustrates the information entered to join the EMPLOYEE and
DEPARTMENT tables on the DEPT-EMPLOYEE set.

                                                    CA

  XDER   CA - Automatic System Facility           *Extended Table Derivation*

  DC560802 ADD/MODIFY DERIVATIONS

  Table Name: EMPLOYEES AND DEPARTMENTS

                                                  _ PF1 - Help   Page:  1  of  1

                           Derivation Source 01            1

  Source Name.: EMPLOYEE                                   

  Source Owner:                                            

                                                           

  Subschema...: EMPSS01     Schema: IDMSR       Version: 1 

                                                           

                           Derivation Source 02            

  Source Name.: DEPARTMENT                                 

  Source Owner:                                            

                                                           

  Subschema...: EMPSS01     Schema: IDMSR       Version: 1 

           Column #1/Set       Of Der   Oper               Column #2       Of Der1

  DEPT-EMPLOYEE2                   023    ST4                                  05

1
Identifying the source tables

Joining the tables on an owner-member set relationship

2
Set name

3
Number of set owner

4
Join operator

5
Number of set member

Considerations

1. For ASF to find the non-SQL defined records, you must:
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– Include the ASF dictionary segment in the DBNAME that holds the records.
– Issue a DCUF SET DBNAME command before entering ASF to set the session default database to the one that

holds the records.
2. Deriving from non-SQL defined records requires a knowledge of database navigation. The order in which you specify

source record and join information affects the data that is returned. The following considerations apply when deriving
from non-SQL defined records:
– The first record identified is obtained through an area sweep. All other records must be obtainable through set

relationships so that one logical retrieval path can be built. If ASF finds that it will perform two area sweeps to obtain
source records, then an error is issued for the join information because all the records are not connected in one
logical path.

– Since the first record is obtained through an area sweep, the order in which the records are identified determines
how the data will be obtained.

– The order in which the set joins are specified must coincide with the order in which the source records are
identified.

– A set join is disallowed if the owner and member derivation sources are already directly or indirectly connected.
Before accepting a set join as valid, ASF analyzes previously defined set joins to determine if the owner or member
derivation records are already directly or indirectly connected. If the records are already connected, the join is not
allowed.

The following examples illustrate the above.

Examples
Identifying Source Records in Different Orders to Change Results
The following diagram illustrates the records being used to derive a view:
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The records are identified in the following order:

             Source Record             Derivation Source #

             DEPARTMENT                     01

             EMPLOYEE                       02

             OFFICE                         03

The records are joined on the following set relationships:

     Column #1/Set     Of Der   Oper         Column #2      Of Der

     DEPT-EMPLOYEE       01      ST                           02

     OFFICE-EMPLOYEE     03      ST                           02
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The records are obtained as follows:

OBTAIN EACH DEPARTMENT WITHIN area-name

OBTAIN EACH EMPLOYEE WITHIN DEPT-EMPLOYEE

OBTAIN OWNER WITHIN OFFICE-EMPLOYEE

In this example, any employee not connected to a department will not be returned. The records are identified
in the following order:

             Source Record             Derivation Source #

             EMPLOYEE                       01

             OFFICE                         02

             DEPARTMENT                     03

The records are joined on the following set relationships:

     Column #1/Set     Of Der   Oper         Column #2      Of Der

     OFFICE-EMPLOYEE     02      ST                           01

     DEPT-EMPLOYEE       03      ST                           01

The records are obtained as follows:

OBTAIN EACH EMPLOYEE WITHIN area-name

OBTAIN OWNER WITHIN OFFICE-EMPLOYEE

OBTAIN OWNER WITHIN DEPT-EMPLOYEE

In this example, all employees are returned, though not every employee may be connected to a department
or an office. Defining an Ambiguous Path The previous diagram illustrates the records being used for
derivation. The records are identified in the following order:

             Source Record             Derivation Source #

             DEPARTMENT                     01

             OFFICE                         02

             EMPLOYEE                       03

The records are joined on the following set relationships:

     Column #1/Set     Of Der   Oper         Column #2      Of Der

     DEPT-EMPLOYEE       01      ST                           03

     OFFICE-EMPLOYEE     02      ST                           03

ASF would attempt to build a retrieval path as follows:

OBTAIN EACH DEPARTMENT WITHIN area-name

OBTAIN EACH OFFICE WITHIN area-name

OBTAIN EACH EMPLOYEE WITHIN DEPT-EMPLOYEE

The OFFICE-EMPLOYEE set join would cause an error because ASF is unable to connect
the OFFICE record, which was already obtained, to the EMPLOYEE record obtained through
the DEPT-EMPLOYEE set. Since the DEPARTMENT and OFFICE records are not connected
through any set relationship, a logical path cannot be built. Joining Records that Are Already
Directly Connected The following diagram illustrates the records being used for derivation:
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The records are identified as follows:

             Source Record             Derivation Source #

             EMPLOYEE                           01

             STRUCTURE                          02

The join information is entered as follows:

    Column #1/Set     Of Der   Oper         Column #2      Of Der
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    REPORTS-TO           01      ST                           02

    MANAGES              01      ST                           02

The MANAGES set join would not be allowed because the EMPLOYEE and STRUCTURE records are
already directly connected through the first join defined.

NOTE
To include the MANAGES set in the table, identify the EMPLOYEE record again as a
separate derivation source (derivation source #3) and specify the following join information:

Column #1/Set    Of Der   Oper       Column #2     Of Der

REPORTS-TO          01      ST                        02

MANAGES             03      ST                        02

Note that the resulting view returns two records of the same record type. Only the last record obtained
will be updated in the database when updates are made through the view. Joining Records that Are
Already Indirectly Connected The following diagram illustrates the records being used for derivation:
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The records are identified as follows:

              Source Record             Derivation Source #

              CUSTOMER                       01

              SALES                          02

              PRODUCT                        03

              ITEM                           04

              ORDER                          05

The join information is entered as follows:

    Column #1/Set     Of Der   Oper         Column #2      Of Der

    CUSTOMER-SALES       01      ST                           02

    PRODUCT-SALES        03      ST                           02

    PRODUCT-ITEM         03      ST                           04
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    ORDER-ITEM           05      ST                           04

    CUSTOMER-ORDER       01      ST                           05

The CUSTOMER-ORDER set join would not be allowed because the CUSTOMER and ORDER records are
already indirectly joined through the previously defined set relationships. When you derive a view from non-
SQL defined records, the elements of the schema records become the columns for the view. The following
considerations apply:

• Occurring fields, including nested occurring fields, are defined as separate columns. For example, a record
element is defined as follows:

02  REGION

    OCCURS 3.

    04 REGIONAL-MANAGER   PIC X(20).

    04 SALES-MANAGER      PIC X(20)

       OCCURS 2.

The above element would result in the following columns:

REGION.1

REGIONAL-MANAGER.1

SALES-MANAGER.1.1

SALES-MANAGER.1.2

REGION.2

REGIONAL-MANAGER.2

SALES-MANAGER.2.1

SALES-MANAGER.2.2

REGION.3

REGIONAL-MANAGER.3

SALES-MANAGER.3.1

SALES-MANAGER.3.2

NOTE
Varying OCCURS clauses (for example, OCCURS DEPENDING ON) are not supported
by ASF.

Multiple levels of OCCURS clauses, such as the SALES-MANAGER columns above, are supported by
ASF. Online mapping, which creates the screen format for the ASF-generated application, supports first-
level OCCURS clauses only. The SALES-MANAGER columns are part of the table definition, but cannot be
displayed online through the ASF-generated application.

• You cannot delete group fields. You can remove a group field from the screen display in the application
generated by ASF by erasing its display sequence number.

• ASF supplies the external picture for a column, which is displayed in the Display Format field on the
Extended Column Definition screen. ASF does not use the external picture defined in the record for the
element from which the column is derived.

• The external characteristics of an element, such as the element name, can be changed when defining
a column, but the internal Stored Column Name and Stored Format, defined on the Extended Column
Definition screen, cannot be changed.

• Fields defined as bit are ignored by ASF and are not included in the view definition.
• Columns can be deleted from the view definition, but the fields remain part of the subschema built for the

view.

NOTE
Views derived from non-SQL defined records cannot be used as source tables for other
views.
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Creating Indexes
Contents

Advantages

The Extended Key Definition screen is used to index a table. Place indexes on a table:

• To have control over the data being stored in a table. By placing a unique key on a table, you prevent duplicate rows
from being included in the table.

• To sort the data stored in a table. The rows can be sorted according to the value of a key column, in either ascending
or descending order.

• To help ASF process join and selection criteria efficiently.

Types of Indexes

On the Extended Key Definition screen, you can define the following index keys:

Multiple keys
for a table

Unique
or nonunique keys for a table

Concatenated keys
that consist of multiple columns

You can also specify the order in which you want the rows of a table to be stored and displayed.

Keys can be defined for stored tables only. Since data is not actually stored in a view, keys are unnecessary and are not
allowed for views. Columns that are defined as work fields cannot be included in an index key.

A sample Extended Key Definition screen is shown below.

                                                    CA

  XKEY   CA - Automatic System Facility          *Extended Key Definition*

  DC560906 ADD/MODIFY KEYS

  Table Name: JOB

                                                   _ PF1 - Help  Page:  1  of  1

  Storage Sequence: 00001  Next/Prior/First/Last/Key Number

  Display Sequence: 00001  Same/Key Number                 Additional Keys

                                         Key Number: 01   02   03   04   05   06

                                  Fast   Duplicates: NO   LAS  LAS  LAS  LAS  LAS

                                 Access  Ascending.: YES  YES  YES  YES  YES  YES

           Column Name            Keys                       Column Order

  JOB NUMBER                       _                  11

  DEPARTMENT                       _                      22

  TITLE                            x3                      

  SALARY                           _                      1

  CURRENT STATUS (FILLED OR OPEN)  x

A unique key

1. A concatenated key consisting of two columns
2. Individual non-unique keys

The Extended Key Definition screen is used to specify the following:
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• Fast access keys
• Additional index keys
• Storage and display sequence for data

Each of these topics is discussed separately below.

Fast Access Keys

Use for Join, Select Columns

Columns that are used for joining and selecting data should be defined as fast access keys. A fast access key consists
of one column, and is indexed as duplicates last, sorted in ascending order.

You can define more than one fast access key for a single table. Type x in the Fast Access Keys field for each column you
want to define as a fast access key.

Additional Index Keys

The Additional Keys portion of the Extended Key Definition screen gives you more flexibility in your key definitions. You
can define additional keys with the following options:

• Duplicates last, first, or not allowed
• Index sort order either ascending or descending

Concatenated Keys

Additional keys can consist of one column or more than one column. Keys that consist of more than one column are
concatenated keys. When defining a concatenated key, you specify the order in which the columns are to be combined,
as shown below:

NAME                      2

ADDRESS

CITY/ST/ZIP

TELEPHONE                 1

Each additional key is identified by the key number under which it is defined. The key number can be used to specify the
storage sequence and display sequence of the table.

Defining Additional Keys

To define an additional key:

In the Duplicates field
, accept the default value LAS (duplicates last), or enter FIR (first) to store duplicates first or NO to specify that
duplicates are not allowed.

In the Ascending field
, accept the default value YES to have the order ascending, or enter NO to make the order descending.

Under the Column Order heading
, number the columns that make up the key in the order that you want them concatenated. If the key consists of
only one column, enter a field order of 1 for that column.

Unique Keys are Additional Keys

When a unique key is specified on the Column Definition screen, it displays as an additional key on the Extended Key
Definition screen. If the unique key consists of more than one column, the Column Order is the order in which the columns
are defined. You can modify the definition of the unique key on the Extended Key Definition screen if desired.
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Defining the Storage and Display Sequence

The storage sequence indicates the order in which data will be stored in the database. The storage sequence of a table
can be any of the following:

Next
stores a new row after the most recently displayed row.

Prior
stores a new row before the most recently displayed row.

First
stores a new row before the rows already stored.

Last
stores a new row after the rows already stored.

Sorted
stores rows according to a specified key.

You can specify the storage sequence by entering next, prior, first, last or the key number of a specified key in the
Storage Sequence field. The storage sequence defaults as follows:

• If no key is defined for the table, the storage sequence is NEXT.
• If a unique key is defined on the Column Definition screen, the storage sequence is according to that key, which

displays as the first additional key.
• If additional keys are defined for the table, the storage sequence is according to the key you specify, or it defaults to

NEXT.

Display Sequence

The display sequence is the order in which data will be displayed through the online application created by ASF for the
table. The display sequence can be either of the following:

• The same as the storage sequence to display rows in the order in which they are stored
• The key number of a defined key to display rows in a particular sorted order

The display sequence defaults to SAME, but you can specify a different display sequence by entering a key number other
than that specified for the storage sequence.

NOTE
A table has only one storage sequence and one display sequence. You cannot specify the display sequence for
a table at run time, although it is influenced by run-time selection criteria.

Redefining, Regenerating, and Deleting Tables
ASF enables users to create and manage data tables. Managing involves redefining, regenerating, and deleting tables.
Through ASF, users can tailor existing tables to meet changing business needs.

Redefining Tables
During the definition process, you can adjust and readjust the table definition until it fits your needs exactly. Once the table
is generated, you can redefine the table as your needs change.

You can change the definition of a generated table in several ways.

Table Definition
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On the Table Definition screen (TDEF), you can change only the derivation information (sources, join fields, and join
criteria); column definitions are automatically modified to reflect changes in the derivation information. You cannot change
the table type; for example, you cannot redefine a view as a stored table.

Extended Table Definition

On the Extended Table Definition screen (XTAB), you can modify:

• Table access restrictions (display, load, change, and erase access)
• Generate map/dialog instruction

An ASF administrator can change the area in which the table is stored.

Column Definition

On the Column Definition screen (CDEF), you can modify:

• Column name
• Column width (stored tables only)
• Display sequence number
• Unique key specification

When you modify columns, ASF updates the table definition upon regeneration. ASF performs data conversion for
updates as shown below:

Update Command Column Criteria Keys Fields * Selection
ADD X X X
DELETE X X X
MODIFY X X X
* Length and data type

You can add and delete unique keys. If the unique key is a concatenated key, you should delete the entire key, not part
of it. If you add a unique key, and a duplicate row is encountered, the regeneration of the table is interrupted and the
duplicate row is written to the log.

Extended Column Definition

On the Extended Column Definition screen (XCOL), you can change the following information for stored tables:

• Display name and format
• Stored name and format
• Initial value and/or calculation
• Edit and code table associations
• Mapping attributes

For views, you can change the following information:

• Display name and format
• Calculation
• Edit and code table associations
• Mapping attributes

Extended Table Derivation

On the Extended Table Derivation screen (XDER), you can modify:

• Source tables/records
• Join criteria
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Note that changes to the derivation information are reflected automatically in the column definitions.

Extended Selection Definition

On the Extended Selection Definition screen (XSEL), you can define new selection criteria for the table, or change or
delete selection conditions that have been previously defined.

Extended Key Definition

On the Extended Key Definition screen (XKEY), you can change the storage and display sequence of the table, define
new index keys with duplicates allowed, or modify or delete existing keys.

Row-level Security

On the Row-Level Security screen (RSEC), you can change the security name and generic column names assigned to the
table.

Redefinition Status

Modifying the definition of a generated table places the table in REDEFINITION status. You can continue to use the table
through the Load Data and Display/Change Data functions of ASF, but the table will not reflect the changes you have
made. The Select Data and Query functions are not available for tables in REDEFINITION status.

You can continue to access the table outside ASF through the generated subschema, but this is the previously generated
subschema and it does not reflect the changes you have made to the table definition.

Regenerating Tables
Effecting Changes

After you modify the table definition, you must regenerate the table before the changes will take effect. To regenerate the
table, select the Generate function on the Table Definition screen. Regenerating a table involves some or all of:

• Updating the record and element definitions in the data dictionary
• Modifying the schema
• Regenerating the subschema
• Regenerating the map and dialog
• Restructuring the data in the database

Regeneration Can be Expensive

Because regeneration potentially involves extensive processing on ASF's part, use some constraint in the frequency with
which you redefine and regenerate data tables.

Any action causing a data conversion during table regeneration causes the data to be restructured. This can take a
considerable amount of time, particularly for tables with a large number of rows. Since restructuring the data involves
copying the entire table, the amount of space required should also be considered when regenerating tables with large
amounts of data.

Regenerate with No Restructure

You can choose to regenerate the table definition without restructuring the table data. To obtain this definition-only
regeneration, follow these steps:

1. Make sure the Process Standard Area Data field on the Extended Table Definition screen is set to NO. This causes
ASF to modify only the table definition, when the Generate function is invoked. Note that you must have administrative
authority to access this field.

2. Select the Generate function from the Table Definition screen. ASF will now regenerate the table definition and return a
status of GENERATED.

3. Prepare the area for new data as follows:
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– If there is only one table in the area, use the formatting utility (FORMAT) to reinitialize the area. FORMAT is
documented in IDMS Utilities Section.

– If there is more than one table in the area, run MAINTAIN ASF to erase the table data.

Reloading Data

Now, you can optionally reload the table data. The steps you follow to reload the table depend on the facilities you choose
to use:

To reload data by using MAINTAIN ASF
:

1. Run MAINTAIN ASF to reload the data, as documented in the section "MAINTAIN ASF".
2. Invoke the ASFOOAKD dialog to update the table definition with the new location of the table data. You must

supply the appropriate table definition number when you invoke this dialog.

To reload data by using ASF screens, Culprit, OLQ or supported PC software
:

1. Invoke the ASFOOAKD dialog to update the table definition with the new location of the data table.
2. Reload the table with the appropriate facility.

Unsuccessful Regenerate

Possible Reasons

If you receive the message ERROR ON GENERATE, your table did not generate properly. This could be due to several
reasons:

• Creating a duplicate key by removing a field from a unique concatenated key
• Adding a unique key
• Lessening the width of a numeric field causing a truncation error when moving the numeric value to its new field

Use Log

At this point, ASF has interrupted the data conversion to write the rows in question to the log. You can look at this log to
determine where the problem lies. When the ERROR ON REGENERATE warning displays:

1. Look at the Message screen ([PF6]). The Message screen displays a WARNING ON REGENERATE statement. This
means that some of the rows you tried to add were not added to the table.

2. Press [Clear] to return to the Table Definition screen.
3. Finish generating the table ([PF3]) to continue processing where it was interrupted.
4. After the table is generated, look at the log to determine the rows that need to be reentered. (Duplicate rows are

written to the log, and cannot be added to the table until they have been corrected.)
5. Reenter the rows, taking care to correct the problems.

Deleting Tables
Delete Definition and Data

To delete a table, select the Delete Table Definition function from the Table Definition screen. The Delete Table Definition
function does all of the following:

• Removes the generated map, dialog, and subschema
• Deletes the table definition from the schema, if the table is a stored table
• If the table is stored, erases all the data stored in the table from the database
• Removes the catalog entry for the table
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Delete Definition Only

You can choose to delete the table definition without erasing the table data. To perform a definition-only delete, follow
these steps:

1. Make sure the Process Standard Area field in the Extended Table Definition screen is set to NO.
2. Select the Delete Table Definition function from the Table Definition screen.

Once you have deleted the table definition, you can delete the table data as follows:

• If there is only one table in the area, run FORMAT to reinitialize the standard area.
• If there is more than one table in the area, use MAINTAIN ASF to erase the table data.

Modifying and Deleting Source Tables
May Affect Views

A source table is a table from which another table is derived. Any table, whether a stored table or a view (except views
derived from non-SQL defined records), can be used as a source from which to derive another table. Since views can use
other views as source tables, the original source table may be logically removed from a view, as illustrated below.
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Regenerate Affected Views

Modifying or deleting a table, therefore, can have far-reaching effects. Every view that uses the modified or deleted table
as a source, either directly or through another view, is given a MUST REGENERATE status. When you try to access a
view with a MUST REGENERATE status through the Display/Change Data, Select Data, or Query functions, you are
notified that the view must be regenerated before it can be used.

Views Change Automatically

The definition of the view reflects the changes made to the source table, as follows:

• If the source table is modified, the portion of the view definition derived from that source table is modified automatically
except when one or more columns are added to the source table. In this case, select the view flagged for regeneration,
erase the source table name from the table definition screen (TDEF) or extended table derivation screen (XDER), and
then re-enter the same name to update the derivation. When the size of a column in a stored table is modified, the
view's column definition record reflects the original display format. Go to the extended column definition screen (XCOL)
and modify the display format.
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When derivation information is deleted and re-added, it may be necessary to go to the column definition screen
(CDEF) and renumber the display sequence numbers before regenerating the view. When the derivation is updated,
ASF uses a value from the view's definition record to determine the beginning sequence number for columns. It will
now be one greater than the number of columns in the original view. As a result, some or all of the data may not be
displayed.
Definition selection criteria and work columns must be redefined after the derivation is re-added.

• If the source table was deleted, all references to the source table in the view definition are deleted automatically.

Since the source table modifications are reflected automatically in the definition of the view, you do not have to make the
same changes to both tables. You can select the Generate function on the Table Definition screen and regenerate the
view and its supporting structures.

Regenerate in Proper Order

Views derived from views must be regenerated in the order that they were defined. For example, in the figure above, if
Table A is modified, both View A-B and View A-B-C would be placed in MUST REGENERATE status. View A-B must be
regenerated before View A-B-C.

View Meaning May Change

Changes to a source table can affect the meaning of a view. If the source table is modified, the portion of the view
definition derived from that source table is modified automatically except when one or more columns are added to the
source table. In this case, select the view flagged for regeneration, erase the source table name from the Table Definition
screen or Extended Table Derivation screen, and then reenter the same name to update the derivation.

May Have to Renumber Columns

Before regenerating the view, it may be necessary to renumber the display sequence numbers on the Column Definition
screen. When the derivation is updated, ASF uses a value from the view's definition record to determine the beginning
sequence number for columns. It will now be one greater than the number of columns in the original view. As a result,
some or all of the data may not be displayed.

May Delete View

In some cases, you may choose to delete a view as a result of changes to a source table. For example, in the figure
above, if Table A is deleted, View A-B-C could be modified so that it is derived directly from Table B, becoming View B-C;
View A-B could be deleted since it would probably be the same as Table B.

Be Careful

Since one table can be used as a source table in many views, the effects of modifying or deleting a table should be
considered before any action is taken.

Administrative Functions of ASF
Screens to Use

Administrative functions are performed on the following ASF screens:

• Administrator Control -- CNTL
• Catalog Control -- CTLG
• User Limits and Defaults -- ULIM
• User Maintenance -- USER
• System Table Maintenance -- SYST

Refer to the section "Administrative Screens"for a complete description of each administrative screen.

These screens are restricted to users with administrative authority only. Using these screens, the database administrator
and other authorized personnel can perform the following tasks:
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• Initialize the Definition area
• Specify the Default Area for the system
• Acquire and distribute administrative authority
• Specify system and user defaults
• Perform general ASF administration
• Restrict ASF users
• Delete all object entities in the catalog

Initializing the Definition Area
Contents

The IDMSR Schema

A system-supplied schema, IDMSR, is provided with the installation of IDMS/DB. This schema describes the areas, sets,
and records that ASF uses to define data tables:

• Descriptions of the definition records used to store information on data tables defined through ASF
• The definition area, IDMSR-AREA, where the definition records are stored
• One secondary area, IDMSR-AREA2, where the data tables are stored

Before ASF can be used to define data tables, the definition records must be loaded into the definition area by performing
the Initialize Definition Area function on the Administrator Control screen.

In addition to loading the definition records, the initialization function also establishes defaults for the ASF system, which
can be changed at any time.

The Steps of Initialization

Step 1. Sign on

Sign on to ASF as the user CULL DBA (password=DBAPASS).

When ASF is installed, the user ID 'CULL DBA' is provided so that the DBA can access the administrative functions of
ASF.

After 'CULL DBA' signs on, the Administrator Control screen comes up automatically. Notice that the Definition Area
Name field displays IDMSR-AREA, which is the definition area defined in the schema.

Step 2. Access Administrator Control

Complete the fields on the Administrator Control screen.

Default Models

You can specify default models used to generate subschemas, dialogs, and maps for tables (see "Defaults for Models
Used by ASF" later in this section). If no models are specified by the user, the following defaults are supplied by ASF:

• MODEL MAP..............: ASF@@MAP VERSION: 1
• MODEL DIALOG.......: ASFDGMOD VERSION: 1
• MODEL SUBSCHEMA: ASFSSMOD VERSION: 1

Step 3. Initialize the Area

Press [PF3] to invoke the Initialize Definition Area function. This function stores the following records in the definition area:
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• The OOAK owner records for the relational definition records
• One RDEFREC (record definition record) for each definition record type
• The AREAREC (area record)
• The GCTLREC (generation control record)

The definition records need to be loaded into the definition area only. The Initialize Definition Area function of the
Administrator Control screen is used only when the ASF system is initialized.

Add Non-SQL Defined Records

Non-SQL defined records that are to be made available to ASF should be added to the schema IDMSR as soon as the
system is initialized, before any tables are created through ASF. This ensures that you will not be adding record, area, and
set descriptions whose names duplicate names of schema components created by ASF.

Specifying the Default Area for the System
Once the definition area has been initialized, you should identify the secondary area, IDMSR-AREA2, to the ASF system:

1. Enter IDMSR-AREA2 in the Secondary Area Name field
2. Press [PF2]

This first area you add will automatically be the default area for the ASF system. To change the default area later,
overwrite the name of the area in the default area name field.

Acquiring and Distributing Administrative Authority
Acquire

Once the ASF system has been initialized and the default area has been specified, as the DBA, you should acquire
administrative authority:

• Access the User Maintenance screen (either press [PF7] or type user in the upper left corner).
• Enter your user ID in the User Name field (your user ID must be established in the dictionary with authority for ASF).
• Select the Add User function.
• Access the Catalog Control screen by typing ctlg in the upper left corner.
• Select Give Administrator Authority and type your user ID In the User Name field.

Once you have acquired administrator authority, you should sign on to ASF as yourself and remove administrator authority
from CULL DBA, since the user ID CULL DBA is common knowledge.

Alternatively, you can let CULL DBA keep administrative authority, but change the default password (DBAPASS).

Distribute

Any user with administrator authority can give and remove that authority from others. The DBA can distribute the
administrative responsibilities for ASF by giving authority to other users on the DBA staff. Before users can be given
administrator authority, they must:

• Be established in the dictionary with authority for ASF
or

• Be entered in the catalog either through the Add User function on the User Maintenance screen or by signing on to
ASF

Specifying System and User Defaults
Contents
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ASF has two levels of defaults, as follows:

System defaults
, which are specified on the Administrator Control screen. System defaults are set at initialization but can be
changed at any time.

User defaults
, which are specified on the User Limits and Defaults screen. User defaults are assigned on an individual user
basis and override the defaults set for the system.

The following two types of defaults are involved:

• Defaults for space allocation
• Defaults for models used by ASF

The defaults for models are discussed below.

Defaults for Models Used by ASF

Default models are provided with the ASF system. The models are used by ASF to generate the subschema, dialog, and
map for each table. The models are stored in the data dictionary as the following modules and map:

ASFSSMOD
is the dictionary module source that contains the model subschema.

ASFDGMOD
is the dictionary module source that contains the model dialog.

ASF@@MAP
is the model map.

Options

ASF needs a model to generate an application. The following options are available for specifying the default models used
by ASF:

Use the models provided
with the ASF system. These models become the default models used by the system and no other models
need to be specified. When the ASF system is initialized, the model names listed above are displayed on the
Administrator Control screen.

Modify the models provided
to meet the needs of an individual user site, as follows:

• Change the names of the subschema and dialog to adhere to standard naming conventions.

WARNING
The names of the model subschema and dialog can be changed to conform to the naming
conventions of an individual site; the model subschema and dialog should not be modified in any
way.

• Modify the model map. When you modify the model map, it is recommended that you store the modified model
map as a separate version, or under a different name, and keep the original model map intact.

You can designate the modified model as the default model for the system by entering the appropriate name and
version number on the Administrator Control screen.

Store several models
by storing the model subschema and dialog under several different names or by defining several different model
maps. You can specify, on the Administrator Control screen, the models to be used as the system defaults. You
can assign different models as the defaults for individual users by using the User Limits and Defaults screen.
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NOTE
Source for the model map, dialog, and subschema must be in the data dictionary. The dialog and subschema
must be stored as modules, qualified by LANGUAGE IS ASF

The Model Map(s)

Typically, you will want to modify the model map to make it site-specific. The default model map provided with ASF,
ASF@@MAP, is shown below.

                                                    CA

  @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

Since the source definition of the model map is stored in the data dictionary, the model map can be modified through the
IDMS/DC and IDMS UCF online mapping facility to meet the standards of the user site. For example, Acme Insurance
modified the model map as shown below.

                                 ACME INSURANCE

  @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

Model Map Considerations

The following should be considered when modifying the model map:

• The at signs (&atsign.) are converted to the table name when the individual screen is formatted. If they are deleted, the
table name is not displayed on the Data Display screen.

• ASF begins formatting the screen for the individual table on the first available blank line at the end of the model map.
The heading information, message text, and table name should be defined in as few lines as possible to allow the
maximum number of lines for displaying the column names and response fields for the table.

Performing General ASF Administration
The following functions are available to help the DBA maintain the ASF system:

• Adding secondary areas
• Unlocking table definitions

Adding Secondary Areas

The definition area contains occurrences of the definition tables needed to define data tables. Data tables are stored
in secondary areas. One secondary area, IDMSR-AREA2, is provided when ASF is installed. It is recommended that
IDMSR-AREA2 be used as the default area for the system. You can also add additional secondary areas for use by ASF.

To add a secondary area, follow the steps outlined in the IDMS Database Administration Section. When the area has been
initialized and added to the IDMSR schema, identify the area to ASF by completing the Secondary Area Name field on the
Administrator Control screen and selecting the Add Secondary Area function ([PF2]).

Unlocking Table Definitions

When a user modifies a table definition through ASF, a lock is placed on the table for that user ID. The lock is removed
automatically when the user selects another table or ends the ASF session. If the ASF session is interrupted while a lock
is in place, the table definition remains locked for update until the user completes the modification and unlocks the table,
or until the DBA unlocks the table through the Administrator Control screen.
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To unlock a table definition, the DBA takes the following steps:

1. Enters the definition number assigned to the locked table in the Unlock Table Definition Number field on the
Administrator Control screen

2. Selects the Unlock Table Definition function by pressing [PF4]

The lock on the table definition is released and can be updated by another user.

Restricting ASF Users
Contents

The following functions are available to enable the DBA to restrict individual users in their use of ASF:

• Limiting passkey authorization
• Limiting row-level security authorization
• Locking and unlocking users
• Deleting users from the catalog

Limiting Passkey Authorization

When a user is defined in IDD as having authority for ASF, the user automatically has full passkey authorization. An
ASF administrator can limit what a user can do through ASF by disallowing some of the user's global passkeys. The
restrictions apply throughout the ASF system, not only to the user's own tables, but also to tables owned by others. The
passkey authorization a user has for ASF determines the passkeys the user can be granted by other users.

For example, if the DBA wanted to prevent you from defining tables through ASF, the administrator would disallow the
global CREATE passkey for your user ID. Without a CREATE passkey:

• You cannot define tables for yourself.
• You cannot be given a CREATE passkey to define tables for another user.

However, you can own tables that have been defined for you, and you can also be given access to tables owned by
others.

How To Do It

To limit a user's passkey authorization, do the following:

1. Access the User Limits and Defaults screen
2. Enter the user's ID in the User Name field
3. Type n next to the passkey(s) being disallowed

Limiting Row-level Security Authorization

A database administrator must establish row-level security on the system before users can begin assigning row-level
security to their tables. Establishing row-level security involves two steps:

• Generating system administration tables
• Authorizing users to employ row-level security

Row-level security is managed through the three system tables:

• SRT -- $SECURITY-RUNTIME-TABLE$
• OST -- $OBJECT-SECURITY-NAME-TABLE$
• SXRF -- $SRT-OST-CROSS-REFERENCE$
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Generating System Administration Tables

Finding the Tables

You can access the system administrator tables through the System Table Maintenance (SYST) screen. To access the
SYST screen:

1. Sign on with the user ID cull dba and the password assigned to CULL DBA. Your system is installed with the
password DBAPASS, but this is often changed for security reasons.

2. Enter syst in the screen name field and press [Enter]. The SYST screen is shown below:

                                                    CA

  SYST   CA - Automatic System Facility           *System Table Maintenance*

  DC560727 SELECT A SYSTEM TABLE

  Table Name:

         _ PF1 - Help                       _ PF4 - Display/Change Data

         _ PF2 - Define Table               _ PF5 - Select Data

         _ PF3 - Load Data                  _ PF6 - Query

                     _ $UNSTRUCTURED-IDB-OBJECT$

                     _ $SECURITY-RUNTIME-TABLE$

                     _ $OBJECT-SECURITY-NAME-TABLE$

                     _ $SRT-OST-CROSS-REFERENCE$

From the SYST screen you can access table definition screens for the system tables.

Security Runtime Table

To generate the $SECURITY-RUNTIME-TABLE$ (SRT):

• Choose the SRT from the SYST screen and press [PF2] to access the Table Definition (TDEF) screen:

                                                    CA

  TDEF   CA - Automatic System Facility            ** Table Definition **

  DC560029 INQUIRY ONLY, SYSTEM TABLES CAN ONLY BE GENERATED THROUGH THIS SCREEN

         _ PF1 - Help                     _ PF4 - Extended Table Definition

         _ PF2 - Define Columns           _ PF5 - Delete Table Definition

         _ PF3 - Generate                 _ PF6 - Message Screen

  Table Name.: $SECURITY-RUNTIME-TABLE$

  Table Owner: IDBSYSTEM                             Defn Number:     20

  View/Stored: STORED                                Status.....: UNGENERATED

  Comments...:

                             Table Derivation

  Source Table #1

   Table Name.:

   Table Owner:
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  Source Table #2

   Table Name.:

   Table Owner:

  Column #1:

  Column #2                                    Where Column #1 EQ Column #2

• Press [PF3] to generate the table.
• Press [Clear] to return to the SYST screen.

Object Security Table

To generate the $OBJECT-SECURITY-NAME-TABLE$ (OST):

• Choose the OST from the SYST screen and press [PF2] to access the Table Definition (TDEF) screen:

                                                    CA

  TDEF   CA - Automatic System Facility            ** Table Definition **

  DC560029 INQUIRY ONLY, SYSTEM TABLES CAN ONLY BE GENERATED THROUGH THIS SCREEN

         _ PF1 - Help                     _ PF4 - Extended Table Definition

         _ PF2 - Define Columns           _ PF5 - Delete Table Definition

         _ PF3 - Generate                 _ PF6 - Message Screen

  Table Name.: $OBJECT-SECURITY-NAME-TABLE$

  Table Owner: IDBSYSTEM                             Defn Number:     21

  View/Stored: STORED                                Status.....: UNGENERATED

  Comments...:

                             Table Derivation

  Source Table #1

   Table Name.:

   Table Owner:

  Source Table #2

   Table Name.:

   Table Owner:

  Column #1:

  Column #2                                    Where Column #1 EQ Column #2

• Press [PF3] to generate the table.
• Press [Clear] to return to the SYST screen.

Cross References

To generate the $SRT-OST-CROSS-REFERENCE$ (SXRF):

• Choose the SXRF from the SYST screen and press [PF2] to access the Table Definition (TDEF) screen:

                                                    CA

  TDEF   CA - Automatic System Facility            ** Table Definition **

  DC560029 INQUIRY ONLY, SYSTEM TABLES CAN ONLY BE GENERATED THROUGH THIS SCREEN

         _ PF1 - Help                     _ PF4 - Extended Table Definition

         _ PF2 - Define Columns           _ PF5 - Delete Table Definition
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         _ PF3 - Generate                 _ PF6 - Message Screen

  Table Name.: $SRT-OST-CROSS-REFERENCE$

  Table Owner: IDBSYSTEM                             Defn Number:     22

  View/Stored: VIEW                                  Status.....: UNGENERATED

  Comments...:

                             Table Derivation

  Source Table #1

   Table Name.: $OBJECT-SECURITY-NAME-TABLE$

   Table Owner: IDBSYSTEM

  Source Table #2

   Table Name.: $SECURITY-RUNTIME-TABLE$

   Table Owner: IDBSYSTEM

  Column #1: OWNER-FROM-OST

  Column #2  OWNER                             Where Column #1 EQ Column #2

• Press [PF3] to generate the table.
• Press [Clear] to return to the SYST screen.

Authorizing Users for Row-level Security

Give Access to SRT

At installation time, the only user authorized to use row-level security is CULL DBA. If users are to apply row-level security
to their tables, they must have the authority to access the SRT. However, the SRT itself is protected by row-level security.
As a result, users must be associated with the SRT's security name, SRTSECNM.

To give users authority to access the SRT, the DBA must first access the RLOD screen:

1. Type rlod in the screen name field of any screen or choose the SRT on the SYST screen and press [PF3].
2. At the RLOD screen, enter the information listed below. If you are granting access to an individual user, enter the user

ID and leave the group ID blank. If you are granting access to a group (you must have ICMS installed), leave the user
ID blank and enter the group ID.

GROUP
-- The group to have access to row-level security.

USER
-- The user to have access to row-level security.

OWNER
-- The owner of the SRT table; type idbsystem.

SECURITY-NAME
-- The security name associated with the SRT; type srtsecnm.

WHERE-CLAUSE
-- The user or group ID of the person or group being authorized to establish security. You should normally allow
each user to see only the information associated with his own tables. To do this, specify owner equser-id.
If you leave this field blank, you automatically grant DBA authority to that user or group.

3. Press [PF1] to add the row to the SRT table.
4. Press [PF4] to validate the entry.

                                                    CA
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 NO ERRORS ON VALIDATION

  $SECURITY-RUNTIME-TABLE$

  GROUP

  USER

  OWNER

  SECURITY-NAME

  STATUS

  WHERE-CLAUSE

Note: When a table is deleted, the SRT entries are not automatically deleted.

If you delete the CULL DBA entry in the SRT without having previously added another user to the SRT (with administrator
authority), you will have to initialize ASF in order to access the SRT again.

Handling Errors

If any of the catalog entries (group, user, owner) that you entered do not exist or the format of the WHERE clause is
incorrect, the system displays the message: ERROR ON VALIDATION, PROCEED TO MESSAGE SCREEN. If this
happens, identify and correct the error by performing these steps:

• Press [PF5] to view the error messages on the Message screen. For example, if you tried to enter a user who was not
entered in the catalog, the message DC432065 (E) USER xxx, NOT DEFINED IN CATALOG is displayed.

• Press [Clear] to return to the RLOD screen. At the RLOD screen, press [Clear] again to return to the ASEL screen.
• At the ASEL screen, type rsel in the screen name field.
• On the RSEL screen, next to the STATUS column, enter ne 'v' and press [Enter] twice to display those SRT entries

with validation errors.
• Enter the correct information on the RLOD screen. Press [PF2] to change the row and [PF4] to validate.
• Validate the corrected entries by performing the validation process once.

Locking and Unlocking Users

The DBA may need to temporarily restrict a user's ability to sign on to ASF. To lock a user out of ASF, take the following
steps from the Catalog Control screen:

1. Select the Lock User activity from the menu
2. Complete the User Name field

The user is prevented from signing on to ASF until the DBA removes the restriction through the Unlock User function.

Deleting Users from the Catalog

The DBA may need to permanently restrict a user's access to ASF. To revoke a user's access to ASF, the DBA must take
the following steps:

1. Delete all tables owned by the user. The user cannot be deleted from the catalog as long as the user owns tables.
Alternatively, if ICMS is installed, you can move the tables to a new owner.

2. Access the User Maintenance screen, enter the user's ID In the User Name field, and select the Delete User
function.

 1358



 Programming

The user no longer has access to ASF and has been removed from the catalog. Note that if the user is deleted from IDD,
the user's catalog entry is deleted automatically and it is not necessary to perform the Delete User function on the User
Maintenance screen.

Deleting All Object Entities in the Catalog
The Delete All Object Entities In The Catalog function on the Catalog Control screen is performed only when the definition
area has been reinitialized. For more information on this function and when it can be used, see the IDMS Database
Administration Section.

Accessing Tables Outside ASF
The tables created through ASF can be accessed through the following facilities and products:

• The Information Center Management System (ICMS)
• OnLine Query (OLQ)
• Culprit
• IDMS/DB Data Manipulation Language (DML)
• Application Development System (ADS)
• Supported PC software

When using a table through these facilities, identify the table as follows:

• In ICMS, OLQ, and Culprit, provide the table name as displayed in the directory.
• In DML and ADS, provide the logical record name, as displayed on the Extended Table Definition screen.

To access the map, dialog, or subschema generated by ASF for a table, use the following format:

Map          RMnnnnnn

Dialog       RDnnnnnn

Subschema    RUnnnnnn

Nnnnnn is the table definition number assigned by ASF on the Table Definition screen.

Information Center Management System
ICMS links personal computers and minicomputers to the mainframe. ASF is a component of ICMS. When ICMS is
installed with IDMS/DB, ASF is a component of both the information center and development center systems. Since both
systems share the catalog, which defines the relationships between tables and users, ASF users can take advantage of
full catalog functionality. Full catalog services are provided by the ICMS Manager, a component of ICMS. ASF users can
place tables into folders and users into groups.

Because the information center and development center share the same catalog, tables defined through ASF are
available to PC users through supported PC software.

OLQ
Display Tables

OnLine Query (OLQ) is designed to retrieve information from the database. With OLQ, tables defined through ASF can be
displayed in row and column format. OLQ also enables you to specify criteria for selecting the rows you want displayed in
the table.

OLQ Menu Mode
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OLQ menu mode is directly accessible from ASF. Access OLQ by selecting the Query function from the Activity Selection
screen or by entering the screen name OLQ.

Create, Update Tables

OLQ can also be used to create data tables. The definitions of tables created through OLQ can be displayed and modified
through ASF. Optionally, ASF can generate an application for an OLQ-created table.

Culprit
Print Tables

Culprit is the IDMS report generator. ASF-defined tables can be retrieved by Culprit and printed on user-defined reports.
Culprit enables you to produce a printed copy of the contents of a table.

Create, Update Tables

Culprit can also be used to create and update data tables. The definitions of tables created through Culprit can be
displayed and modified through ASF. Optionally, you can generate an application through ASF for a table created through
Culprit.

IDMS/DB Data Manipulation Language (DML)
ASF-defined tables are implemented as logical records. Application programs using DML statements can access tables
through the Logical Record Facility (LRF). The LRF DML commands OBTAIN, STORE, MODIFY, and ERASE are used
to manipulate data in tables defined through ASF.

Build Access Paths

For a program to access a particular table, a predefined access path must exist in the subschema for the DML verb being
used. The paths are defined according to the responses contained in the following fields on the Extended Table Definition
screen:

Display Access
-- If YES (default), an OBTAIN path is built, allowing a program to retrieve the table.

Load Access
-- If YES, a STORE path is built, allowing a program to load data into the table. YES is the default for stored
tables. For views, this field is always NO and cannot be changed, though the DBA can define a STORE path for
the view by using the subschema compiler.

Change Access
-- If YES (default), a MODIFY path is built, allowing a program to change data in the table.

Erase Access
-- If YES, an ERASE path is built, allowing a program to delete data from the table. YES is the default for stored
tables. For views, this field is always NO and cannot be changed, though the DBA can define an ERASE path for
the view by using the subschema compiler.

Access Tables from Programs

Data tables can be accessed through LRF DML programs written in COBOL, PL/I, or Assembler.

To access a stored table or view through a DML program, specify the logical record name. The logical record name
and the subschema name can be obtained from the Extended Table Definition screen. The schema name assigned at
installation is IDMSR.

NOTE
When accessing a data table through a DML program, any selection criteria and/or calculations defined for the
table will apply.
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This product ignores row-level security.

Application Development System (ADS)
Table Access

ASF-defined tables can be accessed by ADS dialogs. Data table access in the ADS dialog is accomplished through the
Logical Record Facility. The considerations outlined above for using data tables in DML programs also apply when using
data tables through ADS. Note that only one ASF-defined table can be accessed in each dialog.

Application Development

Since the application created through ASF is the ADS dialog, you can modify the ASF-generated dialog through ADS
to customize the application. You can also use the ADS application compiler to combine ASF-created application
components into an application system accessed as the ADS task.

NOTE
This product ignores row-level security.

Basic Screens
This section describes the basic screens in the Automatic System Facility where you define and use data tables.

Signon Screen -- SIGN
Description

The Signon screen enables you to:

• Sign on to the valid catalog for the desired ASF system.
• Sign on as an authorized ASF user.
• Sign on with the appropriate password.
• Sign on to ASF as a different user than the one you are currently signed on as.

Access

You can access the Signon screen in one of the following ways:

Enter the task code ASF from DC/UCF
; the Signon screen is displayed if your DC/UCF signon is not sufficient to access the ASF system.

Select the Signon function
from the Activity Selection screen; you can select the function by pressing [PF14].

Enter the screen name SIGN
from any other ASF screen.

You can exit the Signon screen in one of the following ways:

If signon is successful
, the Activity Selection screen is displayed. You can begin the ASF session as the signed-on user.

If signon is unsuccessful
, press [Clear] to leave ASF and return to DC/UCF.

If you are already signed on
and make no changes on the Signon screen, press [Clear] to return to the prior screen or enter a screen name in
the upper left corner of the screen to move to another screen. You can resume the current ASF session.

Sample screen
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                                                      CA

  SIGN   CA - Automatic System Facility            *** Signon Screen ***

  DC560002 SELECT NEXT ACTIVITY

                                                        _ PF1 - Help

                                                                fffffffffff

                                                              fffffffffffffff

       aaaaaaaaaaaaaaa            ssssssssssssss             fffff        ffff

     aaaaaaaaaaaaaaaaaa         ssssssssssssssssss          fffff          ffff

    aaaaa          aaaaa       sssss           ssss         fffff          ffff

    aaaa            aaaa      sssss                         fffff

                   aaaaa       sssss                    fffffffffffff

       aaaaaaaaaaaaaaaaa         sssssssssssssss            fffff

      aaaaaaaaaaaaaaaaaa            ssssssssssssss          fffff

     aaaaa         aaaaa                      sssss         fffff

    aaaaa           aaaa                       sssss        fffff

    aaaaaa         aaaaaa      ssss           sssss         fffff

     aaaaaaaaaaaaaaaaaaaaa      ssssssssssssssssss          fffff

      aaaaaaaaaaaaaa   aaaa       ssssssssssssss            fffff

                  User Name: SNELL

                  Password.:

                  Catalog..: ASFDICT

Fields

[PF1] - Help
Invokes the Help screen.

User Name
By default, contains the user ID used to sign on to DC/UCF. You can sign on to ASF as a different user by
replacing the default DC/UCF user ID with a different user ID.

Password
A dark field used to enter the user's password. The password defaults to the DC/UCF password of the current
user. If the DC signon password is not sufficient, or if a different user ID is supplied, a valid password must be
supplied.

Catalog
Contains the name of the dictionary in which the catalog resides. Optionally, enter the correct catalog name for
the ASF system. The catalog can also be set with a DCUF SET DICTNAME command in DC/UCF.

Activity Selection Screen -- ASEL
Description

The Activity Selection screen presents the activities and tables available to you during an ASF session. The Activity
Selection screen enables you to perform the following functions:

• Select an activity
• Name a new table to be defined
• Select an existing table to which you have access
• Browse the table directory
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Access

You can access the Activity Selection screen in one of the following ways:

Sign on successfully to ASF.
If your DC/UCF signon is sufficient to access the ASF system, the Activity Selection screen is displayed
immediately. Otherwise, you must sign on to ASF using the Signon screen discussed previously. The Activity
Selection screen is displayed automatically when your signon is accepted.

Press [PA1]
from any other ASF screen.

Enter ASEL
in the screen name field of another ASF screen.

You can leave the Activity Selection screen and end the ASF session by pressing [Clear]; this returns you to DC/UCF.

Sample Screen

                                                      CA

  ASEL   CA - Automatic System Facility           ** Activity Selection **

  DC560122 SIGNON COMPLETED, SELECT A TABLE

  User Name: SNELL

  _ PF1 - Help                  _ PF5 - Select Data     _ PF13  - Query

  _ PF2 - Define Table          _ PF7 - Page Backward   _ PF14  - Signon

  _ PF3 - Load Data             _ PF8 - Page Forward    _ PA1   - Prior Level

  _ PF4 - Display/Change Data   _ PF9 - Passkey         _ CLEAR - Leave ASF

                                                        _ PF15  - Administrator

  Table Name.:

  Table Owner: SNELL

                                                                 Page:  1  of  1

  _ APPLICANT

  _ EMPLOYEES

  _ JOB

  _ JOBS AND APPLICANTS

Fields

User Name
Displays the name of the user currently signed on.

[PF1] - Help
Invokes the Help screen.

[PF2] - Define Table
Invokes the Table Definition screen, which enables you to define a new table or to modify or delete an existing
table.

[PF3] - Load Data
Invokes the Data Display screen for an existing table, which enables you to load data to be stored in the table.

[PF4] - Display/Change Data
Invokes the Data Display screen for an existing table, which enables you to display, change, delete, and load
data.

 1363



 Programming

[PF5] - Select Data
Invokes the Data Selection screen for a generated table, which enables you to select data for display by
specifying selection criteria.

[PF7] - Page Backward
Causes the previous page of directory listings to be redisplayed. The table directory is in the lower portion of the
screen.

[PF8] - Page Forward
Causes the next page of directory listings to be displayed. The table directory is in the lower portion of the screen.

NOTE
[PF7] and [PF8] are global PF-keys and can be used on any ASF screen that has paging.

[PF9] - Passkey
Invokes the Passkey Function screen, which enables you to select passkey activities.

[PF13] - Query
Invokes OnLine Query, which enables you to display a generated table in row and column format. This function
applies only if OnLine Query is installed at your site.

[PF14] - Signon
Invokes the Signon screen, which enables you to sign on to ASF as a different user or to sign on to a different
catalog.

[PA1] - Prior Level
Displays the previous level of directory listings.

[Clear] - Leave ASF
Returns you to DC/UCF and ends the ASF session. You must return to the Activity Selection screen and press
[Clear] to end an ASF session.

[PF15] - Administrator
Appears only when the user has administrative authority; invokes the Administrator Control screen.

Table Name
Displays the name of the table currently in use in the ASF session. At first signon, this field is blank until a table is
accessed. To access a table, enter the name of a new or existing table, as described below.

Table Owner
Displays the user ID of the table owner. By default, this is the user ID of the signed-on user. You can replace the
contents of this field with another user ID, as described below, to list or use tables owned by others.

Page: ___ of ___
Displays the current page number and the total number of pages in the table directory. You can move to a
particular page by specifying its page number, page forward by using [PF8], and page backward by using [PF7].

Table Directory

The Table directory lists the tables available for your use. At first signon, the tables listed are those owned by the user
currently signed on to ASF. If a different table owner is specified in the Table Owner field and you have a BROWSE
passkey for the owner name, the tables owned by that user are listed. To access a table, type any character in the
response field next to the table name.

NOTE
In ICMS installations, the table directory can also include folders, which are indicated in the table directory by
three trailing periods (...). To list the contents of a folder, select the folder from the table directory and press
[Enter]. The folder name displays in the Table Name field and the tables contained in the folder are listed in the
table directory.

Special Considerations
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Use the table directory, the Table Name field, and the Table Owner field to list and select tables, as follows:

To develop a new table
in this ASF session, enter the name of the new table in the Table Name field. Table names can contain 1 to 32
characters. Any character is valid, except a period (.), underscore (_), accent grave (&grave.), and backslash (\).
A cent sign (&cent.) is allowed, but not recommended. Table names can include embedded spaces, but cannot
begin with a space. A table name cannot be the same as the owner name.

To process an existing table that you own
, enter the name of the table in the Table Name field or select the table from the table directory.

To list the directory of another user
, enter the owner's name in the Table Owner field. The Table Name field must be blank. Note that you must have a
BROWSE passkey for the owner name in order to list the directory.

To process an existing table owned by another user
, select the table from the user's directory or enter the table name in the Table Name field and the owner's name
in the Table Owner field. Note that you must have the appropriate passkeys in order to access the table.

To list the contents of a folder
, select the folder from the directory or enter the folder name in the Table Name field. Folders are indicated in the
table directory by three trailing periods (...). (Do not enter the periods after the folder name.) Press [Enter] to list
the tables contained in the folder. (This applies only when ICMS is installed.)

To redisplay the prior level of folders
, press [PA1].

To redisplay the directory
after a table has been selected, press [PA1]. This cancels the table selection. If no table has been selected, but
you are listing the directory of another user, [PA1] enables you to redisplay your own directory.

Table Definition Screen -- TDEF
Description

The Table Definition screen allows you to:

• Define a new table
• Review or update the definition of an existing table
• Delete a table

To define a new table, you specify the table type, either view or stored. If the table is a view, you can specify table
derivation information. You can identify one or two source tables used to derive the view and specify the conditions used
to join two source tables.

NOTE
If the view is derived from more than two source tables or from one or more records, specify the derivation
information on the Extended Derivation screen, discussed in the section "Extended Screens".

Access

You can access the Table Definition screen in the following ways:

Select the Define Table function
on the Activity Selection screen; you can select the function by pressing [PF2].

Enter TDEF in the screen name field
of any screen.

Sample Screen
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                                                      CA

  TDEF   CA - Automatic System Facility            ** Table Definition **

  DC560005 MODIFY AND/OR SELECT NEXT ACTIVITY

         _ PF1 - Help                     _ PF4 - Extended Table Definition

         _ PF2 - Define Columns           _ PF5 - Delete Table Definition

         _ PF3 - Generate                 _ PF6 - Message Screen

  Table Name.: APPLICANT

  Table Owner: SNELL                                  Defn Number:    416

  View/Stored: STORED                                Status.....: REDEFINITION

  Comments...:

                             Table Derivation

  Source Table #1

   Table Name.:

   Table Owner:

  Source Table #2

   Table Name.:

   Table Owner:

  Column #1:

  Column #2                                    Where Column #1 EQ Column #2

Fields

Table Name
Displays the name of the table specified on the Activity Selection screen.

Table Owner
Displays the name of the table owner specified on the Activity Selection screen.

View/Stored
Enter the table type VIEW or STORED. The default value for this field is STORED. To define a view, specify
VIEW. Enter a minimum of one character (V or S) to indicate the table type. The table type can only be changed
when the table's status is NEW (see the Status field below).

Comments
Enter an optional short (up to 40 characters) description of the table. If DBCS is installed, this field allows both
EBCDIC and DBCS characters.

Defn Number
Displays the table definition number generated by the system when the table is defined.
This field can be set by a DBA (or someone with administrative authority), before ASF assigns a number. If ASF
has already set a number, it cannot be changed. If the definition number is set to a number other than the default
number that ASF would use, ASF will use the skipped numbers for subsequent tables in reverse order. ASF will
start with the number preceding the one specified in this field, and work backwards until the skipped numbers are
used up. For instance, if the last table's definition number was 120, and you changed the definition of this table to
140, the next table generated will have a table definition number of 139.

Status
Shows the current status of the table, as follows:
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NEW
indicates that the table has been named, but not defined. If defining a view, you must change the View/
Stored field to VIEW while the table has a status of NEW. Pressing [Enter] or any valid PF-key causes the
table to be added to the catalog, changing the status from NEW to UNGENERATED.

UNGENERATED
indicates that the table has been defined, but is not yet available for use in an application.

GEN-PHASE-1/GEN-PHASE-2/GEN-PHASE-3
indicates that the generation of the table was interrupted and the table should be generated again. The
table can only be generated or deleted. You cannot modify the table definition if a GEN-PHASE status
applies, with one exception: if the generation failed due to improper space allocations, you can modify the
Primary Number Of Rows, Secondary Number Of Rows, and Maximum Number Of Rows fields on the
Extended Table Definition screen.

GENERATED
indicates that the table can be used.

REDEFINITION
indicates that the definition of a generated table has been modified, but the table must be regenerated
for the modifications to take effect. You can use a table with this status, but you cannot perform run-time
selection (DSEL) or access the table through OLQ until you have generated the table again.

MUST REGENERATE
indicates that the table must be regenerated before it can be used in an application. This status usually
applies to views when changes have been made to the derivation source tables (the tables that make up
the view).

[PF1] - Help
Invokes the Help screen.

[PF2] - Define Columns
Invokes the Column Definition screen, which allows you to define, modify, or delete columns for the table.

[PF3] - Generate
Creates the application components that allow you to use the table.

[PF4] - Extended Table Definition
Invokes the Extended Table Definition screen, which allows you to specify additional characteristics for the table
and displays more information on the table.

[PF5] - Delete Table Definition
Deletes the table definition and its application components. For a stored table, this action erases from the
database all data stored in the table. When this function is selected, you are prompted to press [Enter] to delete
the table.

[PF6] - Message Screen
Indicates that additional error messages can be displayed on a separate screen. The message display line will
instruct you to press [PF6] when there are error messages to be displayed.

Table Derivation
Enter the source table names and criteria to create a new table from one or two existing tables. Note that you
must hold a COPY passkey for the source tables to perform table derivation. Through table derivation, you can
perform the relational operations project, select, and join. You can specify a single source table and derive a
new table by choosing columns (projecting) or by choosing specific rows in the table (selecting). Alternatively, you
can specify two source tables and join them on a common column value. From the joined tables you can then
choose columns and select rows.
Define a table through a simple table derivation by completing the response fields under the Table Derivation
heading, as follows:
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Source Table #1
first (or only) source table, as follows:
Table Name

of the table to be used as the first source table.
Table Owner

-- Enter the name of the table's owner. If you own the table, you need not specify the table owner.
If you are deriving a table from only one source table, you do not have to enter any other information for
the simple table derivation.

Source Table #2
-- Enter information on the second source table (if any) in the simple table derivation, as follows:
Table Name

-- Enter the table name (or access path) of the table to be used as the second source table.
Table Owner

-- Enter the name of the table's owner. If you own the table, you need not specify the table owner.
Complete the following fields to specify the criteria that join the two source tables. Typically, a simple table
derivation is based on a column common to both source tables. This column is called the join column.
Column #1

-- Enter the name of the join column contained in derivation table #1. The join column must be related to a
column contained in derivation table #2.

Column #2
-- Enter the name of the join column contained in derivation table #2. This column must be related to
Column #1.

Where Column #1 EQ Column #2
-- Specifies the condition on which the two columns are joined. The two source tables are joined each
time the values in the join columns are equal. The default value EQ is the most common condition used to
join two tables. Unequal conditions, represented by NE, GT, LT, LE, or GE, can be specified instead of EQ
but are not typically used in simple derivations.

NOTE
You can use the Table Definition screen to begin defining a table derivation, then access the Extended
Table Derivation screen to identify additional sources and/or join criteria. To access the Extended Table
Derivation screen, type xder in the screen name field.

Column Definition Screen -- CDEF
Description

The Column Definition screen allows you to add, modify, and delete columns in data tables. The column definitions are
used to store data in the table and to format a screen for displaying the table online.

NOTE
While there is virtually no limit to the number of columns you can define for a table, the screen format generated
to display the table is limited by the size of the terminal screen.

Use the Column Definition screen to define columns, as follows:

If you are creating a new stored table
, supply the column names, length, type, and other characteristics to be included in the definition.

If you are deriving the table from existing tables
, modify the definitions of the source table columns on the Column Definition screen. You can also delete columns
you do not need and add new columns if you wish. When you delete columns, they are deleted from the table
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definition and cannot be added back. When you add columns, they are work columns and are not used to store
data.

If you are modifying the definition of an existing table
, you can change column names and/or characteristics and delete entire column definitions. The modifications
you make will automatically be reflected in the storage and display formats for the columns when the table is
regenerated.

NOTE
If you delete a column from a table, be sure to remove any references to that column in calculations or
selection criteria defined for the table.

Access

You can access the Column Definition screen in the following ways:

Select the Define Columns function
on the Table Definition screen; you can select the function by pressing [PF2].

Enter CDEF in the screen name field
of any screen.

Sample Screen

                                                      CA

  CDEF   CA - Automatic System Facility            ** Column Definition **

  DC560302 ADD/MODIFY COLUMNS

  Table Name: APPLICANT

      _ PF1 - Help                         _ PF3 - Extended Selection Definition

      _ PF2 - Extended Column Definition   _ PF4 - Extended Key Definition

        Page:  1  of  1

                                                 Unique  Display   Ext

           Column Name             Width   Type    Key     Seq    Screen

  NAME                                30 TEXT       X        1      _

  STREET                              30 TEXT       _        2      _

  CITY                                25 TEXT       _        3      _

  STATE                                2 TEXT       _        4      _

  ZIP CODE                             5 TEXT       _        5      _

  PHONE NUMBER                        13 TEXT       X        6      _

  POSITION APPLIED FOR                30 TEXT       X        7      _

  SALARY REQUIREMENT                   7 CURRENCY   _        8      _

  EVALUATION: STRONG,WEAK,MEDIUM       6 TEXT       _        9      _

Fields

Table Name
Displays the name of the table, as specified on the Activity Selection screen.

[PF1] - Help
Invokes the Help screen.

[PF2] - Extended Column Definition
Invokes the Extended Column Definition screen, which allows you to specify additional characteristics for the
column and displays more information on the column
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[PF3] - Extended Selection Definition
Invokes the Extended Selection Definition screen, which allows you to select, at definition time, the data to be
included in the table.

[PF4] - Extended Key Definition
Invokes the Extended Key Definition screen, which allows you to establish indexes for a table.

Page: ___ of ___
Displays the current screen page number and the total number of pages in the page set. You can move to a
particular page by specifying its page number, page forward by using [PF8], and page backward by using [PF7].

Column Name
Enter, modify, or delete the column name, as follows:
To create names for new columns,

enter a 1- to 32-character alphanumeric value. Special characters, including embedded blanks and
hyphens, are allowed. This field also allows DBCS characters, with the restriction that the stored column
name, generated by ASF from the displayed column name, must be unique within the table definition.

To modify existing column names,
replace existing column names with new column names.

To delete existing columns,
erase the column names by spacing over the existing names or by using the ERASE EOF key. Erasing
the column name causes the column definition to be deleted. Note that if you delete a column in a view,
you cannot restore the column by reentering the column name. Once deleted, the column is no longer
part of the view definition.

NOTE
You cannot delete a column from a view if the column is defined as an index key in the source
table.

Width
Enter the width of each column. The width is the number of characters or digits the column is to contain. If the
column type is CURRENCY (see the Type field below), the minimum column width specified must be 2, for the
two decimal places. You cannot change the width of derived columns in views.

NOTE
When defining the width of numeric columns, you are specifying the number of digits the column can
contain, not the length of the response field needed to display the column on the formatted screen. The
external picture of the column, which is displayed in the Display Format field of the Extended Column
Definition screen, determines how long the response field for the column will be.

When considering the format of the screen that the system will generate for the table, keep in mind that the width
determines how many lines on the screen a column requires to display data. Assuming an 80-character screen,
the first 46 characters of data can be displayed on the same line as the column name. Columns wider than 46
characters will be displayed on more than one line on the formatted Data Display screen.

Type
Enter the column type as TEXT, NUMERIC, or CURRENCY. You can enter a 1-character response (T, N, or C) for
each column, as follows:
TEXT

alphanumeric, or graphic (DBCS) values. TEXT is the default column type; if you do not specify anything
in the Type column, the system will supply TEXT.

NUMERIC
numeric values. To allow for decimal point entry in a numeric value (other than currency), use the
Extended Column Definition screen.
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CURRENCY
monetary values. When you specify CURRENCY, the system automatically inserts a decimal point
followed by two decimal places.

You cannot change the column type once the column has been added.
Unique Key

Designates one or more columns as an index key for the table. The system creates an index using the unique
key to store the rows of the table. By default, the unique key is used to display the rows of a table in ascending
order. The display sequence can be changed by using the Extended Key Definition screen. To specify a column or
columns as a unique key, enter any character in the Unique Key field for the chosen column(s). You can define a
unique key for stored tables only.

NOTE
The data contained in the key column(s) must be unique to the table; duplicate data is not allowed. The
key column(s) is used to sort the rows, in ascending order, for storage and display.

Display Seq
Specifies the order in which columns are to appear when the table is displayed online through the generated
application. The following considerations apply to the use of this field:

• Number the columns in the order you want them to appear on the screen. Each sequence number must be
unique; duplicate numbers are ignored.

• Erase the display sequence number for any column you do not want displayed (or specify a display sequence
of 0 (zero)).

• To leave a blank line between columns when they are displayed, number the display sequence by increments
of two (for example, 1, 3, 5, and so on).

• You can enter the display sequence numbers for all columns when you add the column definitions, or you can
make changes to the display sequence of individual columns during a subsequent modification.

The default display sequence is the order in which the columns are defined.

NOTE
Although all columns are given a display sequence number, whether specified by you or automatically
assigned by the system, the number of columns actually displayed on the formatted screen depends
on the number of available lines on the terminal screen. Columns that do not appear on the formatted
screen do exist in the table, but they cannot be displayed.

Derived columns that result from a second-level (or greater) OCCURS clause cannot be displayed through ASF.
They are automatically assigned a display sequence of 0 (zero), which cannot be changed. For example, the
following column definitions were derived from a table:
REGION.1

REGIONAL-MANAGER.1

SALES-MANAGER.1.1

SALES-MANAGER.1.2

REGION.2

REGIONAL-MANAGER.2

SALES-MANAGER.2.1

SALES-MANAGER.2.2

REGION.3

REGIONAL-MANAGER.3

SALES-MANAGER.3.1

SALES-MANAGER.3.2

The SALES-MANAGER columns cannot be displayed because they are derived from a field that has a second-
level OCCURS clause. Online mapping, which creates the screen format for the ASF-generated application,
supports first-level OCCURS clauses only. The SALES-MANAGER columns are part of the table definition, but
cannot be displayed online through the ASF-generated application.
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Ext Screen
Selects a column for display through the Extended Column Definition screen. Enter any character in the Ext
Screen response field for the columns you want to display and press [PF2]. The Extended Column Definition
screen is displayed for the first column selected. Continue to press [PF2] to display the extended definitions for
the remaining selected columns.
To display the extended definitions for all columns, leave the Ext Screen field blank for all columns and press
[PF2]. The Extended Column Definition screen is displayed for the first column defined on the Column Definition
screen. Continue to press [PF2] to display the extended definition for each remaining column on the page. To
display extended definitions for columns on a subsequent page, you must go to that page of the Column Definition
screen and press [PF2].

Data Selection Screen -- DSEL
Contents

Description

The Data Selection screen is used to select rows from a table for display through the ASF-generated application.

Access

The Data Selection screen can be accessed for any table with a status of GENERATED. You can access the Data
Selection screen in the following ways:

Select the Select Data function
from the Activity Selection screen; you can select the function by pressing [PF5].

Enter DSEL in the screen name field
of any screen.

To display selected rows, enter selection criteria and press [Enter]. When ASF saves the criteria you have specified, press
[Enter] again to access the Data Display screen, which displays the selected rows.

Sample Screen

                                                      CA

  DSEL   CA - Automatic System Facility            ** Data Selection **

  DC560603 ENTER SELECTION CRITERIA

  Table Name: APPLICANT

               _ PF1 - Help      _ PF2 - Message Screen          Page:  1  of  1

   ID           Column Name                      Selection Criteria

  0001 NAME

  0002 STREET

  0003 CITY

  0004 STATE

  0005 ZIP CODE

  0006 PHONE NUMBER

  0007 POSITION APPLIED FOR

  0008 SALARY REQUIREMENT

  0009 EVALUATION: STRONG,WEAK,MEDIUM
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                          Additional Selection Criteria

$5 OR $6 OR #6 MATCHES '617'

Fields

Table Name
Displays the name of the table as specified on the Activity Selection screen.

[PF1] - Help
Invokes the Help screen.

[PF2] - Message Screen
Invokes the display of additional error messages on a separate screen. The message display line will tell you
when there are error messages to be displayed.

Page: ___ of ___
Displays the current screen page number and the total number of pages in the page set. You can move to a
particular page by specifying its page number, page forward using [PF8], or page backward using [PF7].

ID
Displays the column ID number that can be used to reference the column in selection criteria or in calculations
defined on the Extended Column Definition screen.

Column Name
Displays the name of each column defined for the table.

Selection Criteria
Enter fixed-format expressions to select rows based on column values. Fixed-format expressions are explained
below. Enter the expression next to the name of the appropriate column(s). If you enter selection criteria for more
than one column, you are indicating that only those rows that meet all criteria for all columns are to be displayed.

Additional Selection Criteria
Enter freeform expressions to select rows based on compound conditions. Freeform expressions can include
compound conditions using the logical operators AND, OR, NOT, &, |, and ¬. You can use parentheses to affect
the order in which logical operators are evaluated. Freeform expressions can be used in addition to, or instead
of, fixed-format expressions to specify selection criteria. When used in conjunction with fixed-format expressions,
freeform expressions can be used to override the implied AND connecting fixed-format expressions. Freeform
expressions are discussed below.

Special Considerations

To select rows for display, specify selection conditions in the Selection Criteria and/or the Additional Selection Criteria
fields. The Selection Criteria field accepts fixed-format expressions; the Additional Selection Criteria field accepts freeform
expressions:

Fixed-format expressions
allow you to define selection criteria on a column-by-column basis, using simple logical expressions (including
arithmetic expressions) that contain a single operator (such as EQ, GT, or MATCHES). With fixed-format
expressions, you can define criteria for more than one column. The system then selects rows where all
expressions are true (that is, using an implied AND as a conjunction between each fixed-format expression). :tref
refid=ffsel. illustrates the format of fixed-format expressions used to specify selection criteria.

Freeform expressions
allow you to define selection criteria using compound logical expressions (including arithmetic expressions) that
contain several operators connected with AND and OR. Freeform expressions also enable you to specify criteria
using NOT. Freeform expressions can be used in addition to, or instead of, fixed-format expressions.

The following rules govern all selection criteria, both fixed-format and freeform:
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To specify an alphanumeric string
, enclose the string in quotation marks. If the string contains a quotation mark, double the embedded quotation
mark; for example, 'O' 'BRIEN'.

To specify a column name containing special characters
(including hyphens, spaces, and periods), enclose the column name in parentheses following the literal COLUMN,
which can be abbreviated to COL; for example, COL(LATE PAYMENT COUNT).

To evaluate a column entry character by character
, use a mask to specify the exact or generic character to appear in each position. Use the following mask
characters to specify generic characters:

• * to represent any character
• @ to represent any alphabetic character
• # to represent any numeric character

A string containing mask characters can be used with the operators CONTAINS and MATCHES and must be
enclosed in quotation marks. Column positions not included in the mask are assumed to contain any character.

To refer to a column by column ID number
, precede the column ID number by # (pound sign); for example, #4.

To select column entries based on a computed value
, enter an arithmetic expression after the conditional operator. Arithmetic expressions can include:

• Numeric values
• References to one or more columns in the table, including the column for which the calculation is being

defined. References can be designated as follows:
– By entering the column name
– If the column name includes special characters, by entering COL(column-name)
– By entering the ID assigned to the column on the Extended Selection Definition screen, preceded by a

pound sign: #column-id
• Arithmetic operators:

Operator Meaning
+ Addition
- Subtraction
* Multiplication
/ Division

Parentheses to separate operations or alter the order of evaluation

ASF follows the standard order of precedence when evaluating arithmetic expressions. The order is multiplication and
division from left to right, then addition and subtraction from left to right, with operations in parentheses resolved first. If
more than one arithmetic expression has been defined in the selection criteria, they are evaluated in the order in which the
columns were defined.

To specify a range of values in a fixed-format expression, use the keyword THRU to separate the first and last values in
the range.

To specify a list of values in a fixed-format expression, separate each value in the list by a comma, which acts as an
implied OR.

To refer to a fixed-format expression in a freeform expression, precede the column ID number by $ (dollar sign); for
example, $4.
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Fixed format selection criteria:

First Operand Conditional Operator Second Operand
Column name
(Provided by the system)

EQ (assumed)
=
NE
GT
>
LT
<
GE
LE
CONTAINS
MATCHES

Expression*

EQ
=
NE

Expression THRU expression
Expression, expression...

*Expression can be any of the following:

• Quoted string
• Quoted string including mask characters (valid for CONTAINS and MATCHES only)
• Decimal number with optional sign
• Name of another column in the table
• Column ID number in the form #column-id
• Arithmetic expression

NOTE
Only the EQ(=) and NE operators can be used with a range (represented by THRU) or with a list of values joined
by implied ORs (represented by commas).

Freeform selection criteria:

First Operand Logical Operator Second Operand

* NOT (¬)
$column-id
comparison

AND (&) OR (|) * NOT (¬)
$column-id
comparison

*NOT is optional

Using $column-id as the comparison allows you to override the implied AND invoked when multiple fixed-format
expressions are specified. For example, if you have specified fixed-format criteria for columns #1, #3, and #6, using fixed-
format criteria alone implies that all three conditions must be true for a row to be selected. By using freeform selection
criteria, you can specify $1 OR $3 as additional criteria. Then, the condition for column #1 or column #3 and the condition
for column #6 must be true for the row to be selected.
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Valid comparisons for freeform selection criteria:

First Operand Conditional Operator Second Operand
#Column id
Column name

EQ
=
NE
GT
>
LT
<
GE
LE
CONTAINS
MATCHES

Expression*

*Expression can be any of the following:

• Quoted string
• Quoted string including mask characters (valid for CONTAINS and MATCHES only)
• Decimal number with optional sign
• Name of another column in the table
• Column ID number in the form #column-id
• Arithmetic expression

The following examples illustrate the use of fixed-format and freeform expressions to specify selection criteria.

Examples
Selecting from a Range of Values To select customers with sales in the $25,000.00 to $30,000.00 range,
specify selection criteria as follows:

 ID           Column Name                      Selection Criteria

0001 CUSTOMER NAME

0002 STATE

0003 CUSTOMER CLASS

0004 AMOUNT OF SALES                  25000 THRU 30000

0005 EARLY PAYMENT COUNT

0006 ONTIME PAYMENT COUNT

0007 LATE PAYMENT COUNT

This expression selects all rows with a sales amount between $25,000.00 and $30,000.00 Selecting from a
List of Values To select all customers in New England, specify selection criteria as follows:

 ID           Column Name                      Selection Criteria

0001 CUSTOMER NAME

0002 STATE                            'MA','ME','VT','CT','RI','NH'

0003 CUSTOMER CLASS

0004 AMOUNT OF SALES

0005 EARLY PAYMENT COUNT

0006 ONTIME PAYMENT COUNT

0007 LATE PAYMENT COUNT

This expression selects all rows with a state column containing the abbreviation of a New England state.
Selecting Based on Equal Values To select customers named O'Brien that have an AAA class rating, specify
selection criteria as follows:
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 ID           Column Name                      Selection Criteria

0001 CUSTOMER NAME                    'O''BRIEN'

0002 STATE

0003 CUSTOMER CLASS                   'AAA'

0004 AMOUNT OF SALES

0005 EARLY PAYMENT COUNT

0006 ONTIME PAYMENT COUNT

0007 LATE PAYMENT COUNT

These expressions select all rows with the name O'Brien and a customer class of AAA. Selecting Based
on Relative Values To select customers who consistently make late payments, specify selection criteria as
follows:

 ID           Column Name                      Selection Criteria

0001 CUSTOMER NAME

0002 STATE

0003 CUSTOMER CLASS

0004 AMOUNT OF SALES

0005 EARLY PAYMENT COUNT

0006 ONTIME PAYMENT COUNT

0007 LATE PAYMENT COUNT               GE #5 + #6

This expression selects all rows in which the LATE PAYMENT COUNT is greater than or equal to the EARLY
PAYMENT COUNT (referenced by its column ID number 5) plus the ONTIME PAYMENT COUNT (referenced
by its column ID number 6). Selecting Based on a Contained Value To select all customers who have one of
the class A ratings, specify selection criteria as follows:

 ID           Column Name                      Selection Criteria

0001 CUSTOMER NAME

0002 STATE

0003 CUSTOMER CLASS                   CONTAINS 'A'

0004 AMOUNT OF SALES

0005 EARLY PAYMENT COUNT

0006 ONTIME PAYMENT COUNT

0007 LATE PAYMENT COUNT

This expression selects the following customer classes: A, AA, AB, AAA, and BAA. Selecting Based on
Matching Values To select all customers whose names begin with O' (such as O'Brien), specify selection
criteria as follows:

 ID           Column Name                      Selection Criteria

0001 CUSTOMER NAME                    MATCHES 'O''@'

0002 STATE

0003 CUSTOMER CLASS

0004 AMOUNT OF SALES

0005 EARLY PAYMENT COUNT

0006 ONTIME PAYMENT COUNT

0007 LATE PAYMENT COUNT

This expression selects only rows that contain a customer name beginning with O'. The mask character @
(representing any alphabetic character) is used to delimit the doubled quotation marks. Using Freeform
Selection Criteria Alone To select rows based on an OR condition, specify additional selection criteria as
follows:

   ID           Column Name                      Selection Criteria

 1377



 Programming

  0001 CUSTOMER NUMBER

  0002 NUMBER OF SALES

  0003 AMOUNT OF SALES

                         Additional Selection Criteria

  COL(NUMBER OF SALES) GT 500 OR COL(AMOUNT OF SALES) GT 5000

This expression selects all rows with either more than 500 sales or more than $5,000 in sales. The criteria can
also be specified using the column ID numbers rather than the column names, as follows:

                         Additional Selection Criteria

  #2 GT 500 OR #3 GT 5000

Using Freeform Selection Criteria with Fixed-Format Expressions The selection condition in the above
example can also be specified as follows:

   ID           Column Name                      Selection Criteria

  0001 CUSTOMER NUMBER

  0002 NUMBER OF SALES                  GT 500

  0003 AMOUNT OF SALES                  GT 5000

                         Additional Selection Criteria

  $2 OR $3

Note that the OR in the freeform expression overrides the implied AND in the fixed-format expressions.

Data Display Screen -- DLOD (or) DDIS
Description

A Data Display screen is formatted by ASF for each data table for which an application is generated. The Data Display
screen lists the columns in the table that were included in the screen display, along with response fields that allow you to
display, load, change, and remove data.

ASF formats the Data Display screen for a table by using a model map. Though the model used at your site may have
variations, the model generally used allows 32 characters for each column name and begins each column name on a new
line; response fields for the columns are allocated based on the width (or external picture) of the column. When formatted,
the Data Display screen lists as many columns and their appropriate response fields as can be displayed on the terminal
screen. If the Data Display screen formatted by ASF is inadequate for displaying a particular table, you can modify the
Data Display screen sectionly by using the online mapping facility.

Access

You can access the Data Display screen for a particular table in the following ways:

Select the Load Data function
from the Activity Selection screen; you can select the function by pressing [PF3]. When accessed through the
Load Data function, the Data Display screen displays the column names so that you can enter new data online,
one row at a time.
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Select the Display/Change Data function
from the Activity Selection screen; you can select the function by pressing [PF4]. When accessed through the
Display/Change Data function, the Data Display screen displays the column names and one row of data at a time.
You can display, add, change, and remove data from the table.

Specify selection criteria on the Data Selection screen
and press [Enter]. The Data Display screen is displayed automatically. When accessed through the Data
Selection screen, the Data Display screen has the Display/Change Data function, but displays only those rows
that meet the selection criteria.

Enter DLOD or DDIS in the screen name field
of any screen. When you enter DLOD, the Data Display screen has the Load Data function; when you enter DDIS,
the Data Display screen has the Display/Change Data function.

To leave the Data Display screen, press [Clear]. This returns you to the Data Selection screen if the Data Display screen
was accessed from the Data Selection screen, or to the Activity Selection screen if the Data Display screen was accessed
from any other ASF screen. Note that the Data Display screen is part of the application created for the table and is not
actually an ASF screen. Therefore, the Data Display screen does not have a screen name field that can be used to move
to any ASF screen. When you leave the Data Display screen, you must return to the prior ASF screen.

Sample screen

                                                      CA

 PF1 = ADD; PF2 = CHANGE; PF3 = DELETE; ENTER = NEXT; CLEAR = EXIT

  JOB

  JOB NUMBER                       B359

  DEPARTMENT                       BILLING

  TITLE                            BILLING CLERK

  SALARY                            10000.00

  CURRENT STATUS (FILLED OR OPEN)  OPEN

Fields

The fields on the Data Display screen vary according to the model used to format the screen and the columns included in
the individual table. Generally, the Data Display screen contains the following information:

• Heading information is displayed according to the screen model in use at your site.
• Message tex is displayed, providing instructions and information on the use of the Data Display screen.
• The table name of the specified table is displayed.

The remainder of the screen contains a sequential list of columns in the table. If the Display/Change function applies, the
screen will also display one row of data. No data is displayed for the Load Data function.

Message Screen -- MSGS
Description

The Message screen lists informative messages about ASF processing. At times, you may be instructed to access the
Message screen to review error conditions.

Access
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You can access the Message screen in one of the following ways:

Select the Message Screen function
from the Table Definition screen ([PF6]), Data Selection screen ([PF2]), or Extended Selection Definition screen
([PF2]).

Enter MSGS in the screen name field
of any screen.

To leave the Message screen and return to the prior screen, press [Clear].

Sample Screen

                                                      CA

  MSGS   CA - Automatic System Facility           ** Message Screen **

                                         _ PF2 - Print Messages  Page:  1  of  1

DC562100  SYNTAX ERROR IN $00002

DC562009 COLUMN NAME NOT FOUND

DC562101 (E) - SYNTAX ERRORS WERE DISCOVERED BY IDMSREXP

Fields

[PF2] - Print Messages
Initiates printing of the displayed messages if a printer is associated with the IDMS/DC or IDMS UCF system.
Press [PF2] to print the page of the screen currently displayed; you must press [PF2] for each page.

Page: __ of __
Displays the current screen page number and the total number of pages in the page set. You can move to a
particular page by specifying its page number, page forward by pressing [PF8], and page backward by pressing
[PF7].

The Messages Area

The remainder of the screen lists system messages. Since ASF uses other products and facilities in its processing, the
messages listed may be from another product. For example, the Message screen lists messages from the subschema
compiler and ADS, as well as messages from ASF itself.

Help Screens -- HELP
Description

The Help screens contain information that explain the structure and use of the Automatic System Facility and its screens.
The help text displayed applies to the screen that was current when the Help facility was accessed. Having accessed the
Help facility, you can display the help text for any ASF screen by entering the screen name in the HELP FOR field.

Access

You can access the Help facility in one of the following ways:

Select the Help function
from any screen; you can select the function by pressing [PF1].

Enter Help in the screen name field
of any screen.

To leave the Help facility, press [Clear] to return to the prior screen.

Sample Screen
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                                                      CA

  HELP   CA - Automatic System Facility             ** Help Screen **

  Help For: ASEL                                                 Page:  1  of 16

     -----------------------------------------------------------------------

     ACTIVITY SELECTION HELP

                  Overview.............................................  2

                  The activities.......................................  3

                  Selecting and listing tables.........................  4

                  Screen names and titles..............................  6

                  ASF overview.........................................  8

        Return to ASF       Paging      Activity Selection       Refresh

            CLEAR            PF7/8             PA1                 PA2

     ----------------------------------------------------------(continued)--

Fields

Help For
Displays the screen name for which help text is currently being displayed. You can change the screen name to
display the help text for another ASF screen.

Page: __ of __
indicates the number of pages in the help text. You can page through Help by pressing [PF7] and [PF8] or by
changing the page number.

Table of contents
Lists the topics discussed in the help text for the current screen. Page numbers are provided so you can go
directly to a particular topic.

A brief explanation on how to use Help
Provided near the bottom of the first page.

The global PF-keys for ASF
Listed at the bottom of the first page.

Screen-specific help text
Provided on pageable screens.

Screen names and titles
Listed at the end of the screen-specific help text. The titles of all ASF screens and their 4-character screen names
are listed. You can go directly to any ASF screen by entering the screen name in the upper left corner of any
screen.

An overview of ASF
Included at the end of each help text.
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Passkey Screens
The Automatic System Facility includes several passkey screens, which are used by all users to grant access to data
tables. This section includes a discussion of passkey security in ASF and describes the passkey screens used to assign,
delete, and review passkeys.

Passkey Security
 

Passkey authorization applies only to data access passkeys, and they determine access to data tables.. When
authorization for a passkey is revoked, assignments of that passkey are not honored. For example, if you are not
authorized for the ADD passkey, you cannot add data to tables. If another user assigns you an ADD passkey for one of
his tables, the passkey is not honored; you cannot add data to your own tables or to another user's tables.

Implementation

Passkey security is implemented at two levels, as follows:

Passkey authorization
determines what you can do with data tables through ASF. By default, ASF users have full passkey authorization,
enabling them to create data tables for themselves and be given access to tables owned by others. The ASF
administrator can limit the passkey authorization of an individual user through the User Limits and Defaults screen
(see the section "Administrative Functions of ASF" and the section "Administrative Screens"). For example, if the
ASF administrator revokes your CREATE passkey authorization, you are not able to define and generate tables
through ASF, either for yourself or for other users.

Passkey assignments
determine what other users can do with your tables and what you can do with tables owned by others. Table
ownership gives you the right to grant or deny another user access to your table. The only way another user, even
an ASF administrator, can access a table you own is if you explicitly assign the user a passkey to the table.

 

Three types of passkeys can be assigned, as follows:

Data access passkeys
allow access to data tables and table definitions.

Catalog access passkeys
allow access to the catalog, which is the directory of users and tables.

Predefined passkey combinations
combine data and catalog access passkeys, enabling you to specify useful combinations of data and catalog
access with a single passkey.

Each of the three types of passkeys that can be assigned through ASF is discussed separately below.

Data Access Passkeys

Data access passkeys govern access to tables and table definitions. The following are the seven data access passkeys:

Copy
allows you to use a table as a source for derivation.

NOTE
You should be cautious when issuing the Copy passkey. Once a user creates a view using your table(s)
as a source for derivation, that user can access your table(s) through the view even if the Copy passkey
to the table(s) is removed.
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Create
allows you to define and store tables through ASF.

Add
allows you to add new rows of data to a table and modify and delete existing rows.

Modify
allows you to modify and delete rows of data in a table.

Erase
allows you to delete a table from ASF through the Delete Table Definition function. If the table is stored, the data is
erased from the database.

Redefine
allows you to change the definition of a table.

List
allows you to display a table, both the data and definition.

For practical considerations, some passkeys are assigned implicitly, as follows:

• Holding any data access passkey grants the List passkey. Therefore, you can display the tables associated with the
passkey.

• Holding an Add passkey also implies that you hold a Modify passkey for the tables associated with the passkey. If you
can add new rows to a table, you can also modify existing rows.

• Holding a Redefine passkey also implies that you hold a Modify passkey for the tables associated with the passkey. If
you can change the definition of a table, you can also modify data in the table.

• Holding a Create passkey grants all data access passkeys to the creator of a table for that table, as long as the Create
passkey is held.

Data access passkeys can be held for a user, generally allowing access to all of a user's tables, or for an individual table.
The following table shows the data access passkeys and how they work when held for users and tables.

Data Access Passkeys

Passkey For access to Function

COPY User Derive from any table owned by the user

 Table Derive from the table specified

CREATE User Create a table for the user

ADD User Add additional rows of data to any existing
table owned by the user

 Table Add additional rows of data to the table
specified

MODIFY User Modify rows in any table owned by the user

 Table Modify rows in the table specified

ERASE User Erase any table owned by the user

 Table Erase the table specified

REDEFINE User Redefine any table owned by the user

 Table Redefine the table specified

LIST User List any table owned by the user

 Table List the table specified
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NOTE
Note that List does not imply Copy; therefore, a table with only a List passkey cannot be used for derivation.

Catalog Access Passkeys

Catalog access passkeys govern access to the catalog, which is the directory of users and tables. The following are the
two catalog access passkeys:

Browse
allows you to access another user's directory or a table in that directory. To access another user's tables you must
hold a Browse passkey to the table or the table's owner, as well as data access passkeys to the table or table
owner. Holding a Browse passkey for a user allows you to list the user's directory.

Management
allows you to assign passkeys for another user or for another user's table. For example, if you hold a
Management passkey for user SNELL, you can grant user CROSS access to tables owned by user SNELL. If you
hold a Management passkey for one of user SNELL's tables, you can grant user CROSS access to that table.
In ICMS installations, the Management passkey allows manipulation of catalog entities and their relationships
through ICMS Manager.

Predefined Passkey Combinations

ASF supplies predefined passkey combinations that allow you to specify useful combinations of data and catalog
access with a single passkey. The predefined passkey combinations can be given for a user or for a table, as follows:

DBA
-- Dba passkey When given for a user, DBA allows you to list a user's directory, create tables for the user, and
assign passkeys for the user. When given for a table, DBA allows you to assign passkeys for that table and to
access the table if any data access passkeys are assigned.

Read
-- Read passkey When given for a user, Read allows you to list a user's directory and derive views from tables
owned by the user. When given for a table, READ allows you to derive a view from the table.

Alter
-- Alter passkey When given for a user, Alter allows you to add and modify data in tables owned by the user and
to modify definitions of tables owned by the user. When given for a table, Alter allows you to add and modify data
in the table and modify the table definition. Note that Alter does not include a Browse passkey, which must be
assigned separately.

Write
-- Write passkey When given for a user, Write allows you to list the user's directory and create tables for the
user, and gives you complete data access to tables owned by the user. When given for a table, Write gives you
complete data access to the table.

Update
-- Update passkey When given for a user, Update allows you to create tables for the user and gives you complete
data access to tables owned by the user. When given for a table, Update gives you complete data access to the
table. Note that the Update passkey does not include a Browse passkey, which must be assigned separately.

All
-- All passkey When given for a user, All allows you to list a user's directory, create tables for the user, and assign
passkeys for the user, and gives you complete data access to tables owned by the user. When given for a table,
All allows you to assign passkeys for the table and gives you complete data access to the table.
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The screens used to assign passkeys, delete passkeys, and review passkey assignments are discussed separately
below.

Passkey 1
Function Screen -- PASS

Description

contains a menu of passkey activities. From the menu, you select whether you want to:

• Give passkeys to a user
• Delete passkeys you have already given to a user
• Display the passkeys you have given to other users
• Display the passkeys other users have given to you

When you make your selection and press [Enter], the appropriate screen is displayed for the activity you have selected.

Access You can access the Passkey Function screen in one of the following ways:

Select the Passkey function
from the Activity Selection screen; you can select the function by pressing [PF9].

Enter PASS in the screen name field
of any screen.
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You can leave the Passkey Function screen in one of the following ways:

Select an activity from the menu and press [Enter]
; the appropriate screen for performing the activity you select will be displayed.

Press [Clear]
to return to the prior screen.

Enter the screen name of another screen
in the screen name field.

Sample Screen

                                            CA

  PASS   CA - Automatic System Facility          *** Passkey Function ***

 DC422007 SELECT AN ACTION

                                                        _ PF1 - Help

    Select Action To Be Performed:

         x Give Passkeys

         _ Delete Passkeys

         _ Show Passkeys Given

         _ Show Passkeys Held

Fields

[PF1] - Help
Invokes the Help screen.

Give Passkeys
Enter any character to give passkeys to a user; ASF displays the Give Passkeys screen, which allows you to
assign passkeys.

Delete Passkeys
Enter any character to delete passkeys; ASF displays the Delete Passkeys screen.

Show Passkeys Given
Enter any character to display all passkeys given for a specified user name or table; ASF displays the Show
Passkeys Given screen.

Show Passkeys Held
Enter any character to display all passkeys held by a user; ASF displays the Show Passkeys Held screen.

Give Passkeys Screen -- GPAS
Description

The Give Passkeys screen allows you to give passkeys to a user that allow that user to access one or all of your tables or
folders. You can assign passkeys for an individual table or for your user name. You select the type of access you want the
user to have.

Access

You can access the Give Passkeys screen in one of the following ways:

Select the Give Passkeys function
from the Passkey Function screen.
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Enter GPAS in the screen name field
of any other screen.

Sample Screen

                                            CA

  GPAS   CA - Automatic System Facility          *** Give Passkeys ***

 DC422007 SELECT AN ACTION

                                                        _ PF1 - Help

    Select Passkey Type(s):

     _ Copy        _ Browse          _ DBA

     _ Create      _ Management      _ Read

     _ Add                           _ Alter

     _ Modify                        x Write

     _ Erase                         _ Update

     _ Redefine                      _ All

     _ List

    Give The Passkey(s) To This User Or Group:

     fites

    For Access To The Following Entry:

     snell

    The Owner Of The Entry Is: SNELL

Fields

[PF1] - Help
Invokes the Help screen.

Select Passkey Type(s)
Enter any character next to the passkey type to be given. One or more passkey types can be selected. The
passkey types are explained under "Passkey Security" earlier in this section.

Give The Passkey(s) To This User Or Group
Enter the name of the user to receive the passkey(s). If ICMS is installed, you can also enter the name of a group
or CORP.

For Access To The Following Entry
Enter the name of the user or table for which the passkey is given. If ICMS is installed, you can also enter the
name or access path of a table, folder, or CORP.

The Owner Of The Entry Is
Enter the name of the owner of the entry for which the passkey is given. For example, if you are giving passkeys
for access to one of your tables, enter your user name in this field. Since this is the default, you usually do not
need to change the value in this field.

Delete Passkeys Screen -- DPAS
Description
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The Delete Passkeys screen allows you to delete passkeys you have given to another user. You can delete some or all of
the passkeys the user holds for your user name or for an individual table.

Access

You can select the Delete Passkeys screen in one of the following ways:

Select the Delete Passkeys function
from the Passkey Function screen.

Enter DPAS in the screen name field
of any other screen.

Sample Screen

                                            CA

  GPAS   CA - Automatic System Facility          *** Give Passkeys ***

 DC422007 SELECT AN ACTION

                                                        _ PF1 - Help

    Select Passkey Type(s):

     _ Copy        _ Browse          _ DBA

     _ Create      _ Management      _ Read

     _ Add                           _ Alter

     _ Modify                        x Write

     _ Erase                         _ Update

     _ Redefine                      _ All

     _ List

    Give The Passkey(s) To This User Or Group:

     fites

    For Access To The Following Entry:

     snell

    The Owner Of The Entry Is: SNELL

Fields

[PF1] - Help
Invokes the Help screen.

Select Passkey Type(s)
Enter any character next to the passkey type to be deleted. One or more passkey types can be selected at one
time. The passkey types are explained under "Passkey Security" earlier in this section.

Delete The Passkey(s) From This User Or Group
Enter the name of the user for which the passkey(s) is deleted. If ICMS is installed, you can also enter the name
of a group or CORP.

For Access To The Following Entry
Enter the name of the user or table for which the passkey is deleted. If ICMS is installed, you can also enter the
name or access path of a table, folder, or CORP.
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The Owner Of The Entry Is
Enter the name or access path of the owner of the entry for which the passkey is deleted.

Show Passkeys Given Screen -- PASG
Contents

Description

The Show Passkeys Given screen allows you to request a passkey listing for a user or table. On the Show Passkeys
Given screen, you enter a table name or your user name. All users who have access to the specified table or user are
displayed on the Passkeys Given screen. You can see who you have given passkeys to and which passkeys were given.

Access

You can access the Show Passkeys Given screen in one of the following ways:

Select the Show Passkeys Given function
from the Passkey Function screen.

Enter PASG in the screen name field
of any other screen.

Sample Screen

                                            CA

  PASG   CA - Automatic System Facility          *** Show Passkeys Given ***

 DC422007 SELECT AN ACTION

                                                        _ PF1 - Help

    Entry Name: applicant

    Owner Name: snell

    Requested Action:

         Show The Users And Groups Which Have Access To The Entry Which Is

         Specified Above.

Fields

[PF1] - Help
Invokes the Help screen.

Entry Name
Enter the name of a user or table.

Owner Name
Displays your user name. Enter the appropriate owner name if the specified Entry Name is not your user name or
a table you own.

Requested Action
Displays the action you have requested by choosing this screen.

Passkeys Given Screen -- (No screen name)

Description
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The Passkeys Given screen displays the users who have access to the user or table specified on the Show Passkeys
Given screen.

Access

The Passkeys Given screen can only be accessed from the Show Passkeys Given screen. To exit from the Passkeys
Given screen, press [Clear] to return to the Show Passkeys Given screen.

Sample Screen

                                            CA

  PASG   CA - Automatic System Facility          *** Passkeys Given ***

    List Of Passkeys Given For:

     APPLICANT

                                                                  Passkeys

                                                              B L C C A M E R M

                                                              R S P R D O R D A

    Entry Name                         Entry Type             S T Y E D D S F N

    WHITE                              USER                   Y   Y     Y

    FORREST                            USER                   Y       Y Y

Fields

List Of Passkeys Given For
Specifies the entity named on the Show Passkeys Given screen.

Entry Name
Lists the names of users who hold passkeys for the entity named on the Show Passkeys Given screen.

Entry Type
Identifies the holder of the passkeys by type. This typically displays USER, but if ICMS is installed, it can also
display GROUP or CATALOG.

Passkeys
Specifies which passkeys are held for the entity named on the Show Passkeys Given screen. Possession of a
passkey is indicated by a Y in the column under the passkey type. Note that the passkey names listed on the
screen are read from top to bottom. The abbreviations for the passkey types are listed below:

• BRS (Browse)
• LST (List)
• CPY (Copy)
• CRE (Create)
• ADD
• MOD (Modify)
• ERS (Erase)
• RDF (Redefine)
• MAN (Management)

Show Passkeys Held Screen -- PASH
Contents

Description
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The Show Passkeys Held screen allows you to request a list of the passkeys held by a specified user. You can specify
your user name and see all the tables and users to which you have access. If you have a Management passkey for
another user, you can specify that user's name and see what passkeys that user holds.

Access

You can access the Show Passkeys Held screen in one of the following ways:

Select the Show Passkeys Held function
from the Passkeys Function screen.

Enter PASH in the screen name field
of any other screen.

Sample Screen

                                            CA

  PASH   CA - Automatic System Facility          *** Show Passkeys Held ***

 DC422007 SELECT AN ACTION

                                              _ PF1 - Help

    Entry Name: SNELL

    Requested Action:

         Show The Entries To Which The User Or Group Specified Above Has Access.

Fields

[PF1] - Help
Invokes the Help screen.

Entry Name
Enter the name of the user whose passkeys are to be displayed. If ICMS is installed, this can also be the name of
a group or CORP.

Requested Action
Displays the action you have requested by choosing this screen.

Passkeys Held Screen -- (no screen name)

Description

The Passkeys Held screen displays the passkeys held by a specified user that allow access to a user or a table.

Access

The Passkeys Held screen can only be accessed from the Show Passkeys Held screen. To exit from the Passkeys Held
screen, press [Clear] to return to the Show Passkeys Held screen.

Sample Screen

                                            CA

  PASH   CA - Automatic System Facility          *** Passkeys Held ***

    List Of Passkeys Held By:
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     SNELL

                                                                  Passkeys

                                                              B L C C A M E R M

                                                              R S P R D O R D A

    Entry Name                         Entry Type             S T Y E D D S F N

    CROSS

     Owner: CORP                       USER                   Y   Y Y Y Y Y Y

    FITES

     Owner: CORP                       USER                   Y

    FORREST

     Owner: CORP                       USER                   Y   Y Y Y Y Y Y

    MONTHLY REPORT

     Owner: FITES                      DATA TABLE                     Y Y Y Y

    WHITE

     Owner: CORP                       USER                   Y   Y Y Y Y Y Y

Fields

List Of Passkeys Held By
Specifies the user named on the Show Passkeys Held screen.

Entry Name
Lists the names of the users and tables to which the user named above has access.

Entry Type
Lists the type of entry to which access is granted (USER or DATA TABLE). If the entry type is a table, the owner of
the table is also listed. If ICMS is installed, the entry type can also be CATALOG, GROUP, or FOLDER.

Passkeys
Specifies which passkeys are held for the entry named above. Possession of a passkey is indicated by a Y
in the column under the passkey type. Note that the passkey names listed are read from top to bottom. The
abbreviations for passkey types are listed below:

• BRS (Browse)
• LST (List)
• CPY (Copy)
• CRE (Create)
• ADD
• MOD (Modify)
• ERS (Erase)
• RDF (Redefine)
• MAN (Management)

Row-Level Security Screens
The Automatic System Facility includes several row-level security screens, which are used by all users to restrict access
to certain rows of their tables. This section includes a discussion of row-level security in ASF and describes the row-level
security screens used to assign, delete, and review row-level security. 

Row-level Security
Row-level security determines access to rows of data tables. Row-level security is implemented at two levels, as follows:
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Row-level security authorization
determines what you can do with row-level security through ASF. By default, no users have access to row-level
security unless explicitly authorized by a DBA.
The DBA gives users access to row-level security tables which enables the users to assign row-level security to
their tables.

Row-level security assignment
determines how other users can use your data tables. You can assign security to certain rows of your tables to
limit access to those rows. Passkeys are checked first when a user tries to access a table.

System Table Maintenance Screen -- SYST
Description

The System Table Maintenance screen allows the DBA (or anyone with DBA authority) to access the following tables
directly:

• $UNSTRUCTURED-IDB-OBJECT$
• $SECURITY-RUNTIME-TABLE$
• $OBJECT-SECURITY-NAME-TABLE$
• $SRT-OST-CROSS-REFERENCE$

Access

You can access the System Table Maintenance screen in one of the following ways:

Select the System Table Maintenance function
from the Administrator Control screen; you can select the function by pressing [PF8].

Enter SYST in the screen name field
of any field.

You can leave the System Table Maintenance screen in one of the following ways:

Select an activity from the menu and press [Enter]
; the appropriate screen for performing the activity you select will be displayed.

Press [Clear]
to return to the prior screen.

Enter the screen name of another screen
in the screen name field.

Sample Screen

                                                CA

  SYST   CA - Automatic System Facility           *System Table Maintenance*

  DC560727 SELECT A SYSTEM TABLE

  Table Name:

         _ PF1 - Help                       _ PF4 - Display/Change Data

         _ PF2 - Define Table               _ PF5 - Select Data

         _ PF3 - Load Data                  _ PF6 - Query

                     _ $UNSTRUCTURED-IDB-OBJECT$
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                     _ $SECURITY-RUNTIME-TABLE$

                     _ $OBJECT-SECURITY-NAME-TABLE$

                     _ $SRT-OST-CROSS-REFERENCE$

Fields

Table Name
Displays the name of the table as specified on the System Table Maintenance screen.

[PF1] - Help
Invokes the Help screen.

[PF2] - Define Table
Invokes the Table Definition screen, which enables you to define a new table or to modify or delete an existing
table.

[PF3] - Load Data
Invokes the Data Display screen for an existing table, which enables you to load data to be stored in the table.

[PF4] - Display/Change Data
Invokes the Data Display screen for an existing table, which enables you to display, change, delete, and load
data.

[PF5] - Select Data
Invokes the Data Selection screen for a generated table, which enables you to select data for display by
specifying selection criteria.

[PF6] - Query
Invokes OnLine Query, which enables you to display a generated table in row and column format. This function
applies only if OnLine Query is installed at your site.

Row-level Security Screen -- RSEC
Description

The Row-Level Security screen allows you to assign a security name and generic column names to an existing data table.

Access

You can access the Row-Level Security screen by typing RSEC in the screen name field of any screen.

Sample Screen

                                                CA

  RSEC   CA - Automatic System Facility           ** Row Level Security **

  DC560314 ADD/MODIFY SECURITY NAME AND GENERIC COLUMN NAMES

  Table Name: APPLICANT

                                                   _ PF1 - Help  Page:  1  of  1

  Security Name: salsec

           Column Name                      Generic Column Name

  NAME

  STREET

  CITY
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  STATE

  ZIP CODE

  PHONE NUMBER

  POSITION APPLIED FOR

  SALARY REQUIREMENT

  EVALUATION: STRONG, WEAK, MEDIUM

Fields

Table Name
Displays the name of the table specified on the Activity Selection screen.

[PF1] - Help
Invokes the Help screen.

Page ___ of ___
Displays the current screen page number and the total number of pages in the page set. You can move to a
particular page by specifying its page number, page forward by using [PF8], and page backward by using [PF7].

Security Name
Enter the security name you are assigning to the data table.

Column Name
Displays the columns of the table specified in the Table Name field.

Generic Column Name
Enter the generic column names you wish to assign to the existing column names.

Load Row-level Security Screen -- RLOD
Description

Allows you to load rows in the $SECURITY-RUNTIME-TABLE$ to specify who has access to the rows of your tables that
have row-level security applied to them.

Access

You can access the Load Row-Level Security screen by typing RLOD in the screen name field of any screen.

Sample Screen

                                                CA

 PF1 = ADD;PF2 = CHANGE;PF3 = DELETE;PF4 = VALIDATE;ENTER = NEXT;CLEAR = EXIT

  $SECURITY-RUNTIME-TABLE$

  GROUP

  USER

  OWNER

  SECURITY-NAME

  STATUS

  WHERE-CLAUSE

Fields
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GROUP
Enter the name of the group you want to have access to your rows. You can do this only if ICMS is installed.

USER
Enter the name of the user you want to have access to your rows. Keep in mind that the GROUP field and the
USER field are mutually exclusive. You cannot make an entry in both fields at once.

OWNER
Enter the name of the owner of the table to which you are applying row-level security.

SECURITY-NAME
Enter the security name assigned to the table on the Row-Level Security screen.

STATUS
Displays the status of the row-level security assignment. This field will be one of the following:

• (I) -- Validation Required
• (V) -- Validated
• (E) -- Error in Validation

WHERE-CLAUSE
Enter the selection criteria that defines which rows of the table the user is allowed to access.

Row-level Security Selection Screen -- RSEL
Description

The Row-Level Security Selection screen allows you to select certain rows of the $SECURITY-RUNTIME-TABLE$ for
display.

Access

You can access the Row-Level Security Selection screen by typing RSEL in the screen name field of any screen.

Sample Screen

                                                CA

  RSEL   CA - Automatic System Facility       *Row Level Security Selection*

  DC560603 ENTER SELECTION CRITERIA

  Table Name:

               _ PF1 - Help      _ PF2 - Message Screen          Page:  1  of  1

   ID           Column Name                      Selection Criteria

  0001 GROUP

  0002 USER

  0003 OWNER

  0004 SECURITY-NAME

  0005 STATUS                           ne 'v'

  0006 WHERE-CLAUSE

  0007 GROUP-SEQUENCE-NUMBER

  0008 TIME-STAMP

  0009 DATE-STAMP

  0010 WORK-GROUP
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                          Additional Selection Criteria

Fields

Table Name
Displays the name of the table, $SECURITY-RUNTIME-TABLE$.

[PF1] - Help
Invokes the Help screen.

[PF2] - Message Screen
Invokes the Message screen which displays error messages should you enter something incorrectly.

Page ___ of ___
Displays the current screen page number and the total number of pages in the page set. You can move to a
particular page by specifying its page number, page forward by using [PF8], and page backward by using [PF7].

ID
Displays the column ID number that can be used to reference the column in selection criteria.

Column Name
Displays the name of each column defined for the table.

Selection Criteria
Enter fixed-format expressions to select rows based on column values. Fixed-format expressions are explained
in the section "Basic Screens". Enter the expression next to the name of the appropriate column(s). If you enter
selection criteria for more than one column, you are indicating that only those rows that meet all criteria for all
columns are to be displayed.

Additional Selection Criteria
Enter freeform expressions to select rows based on compound conditions. Freeform expressions can include
compound conditions using the logical operators AND, OR, NOT, &., |, and ¬. Freeform expressions can be used
in addition to, or instead of, fixed-format expressions to specify selection criteria. When used in conjunction with
fixed-format expressions, freeform expressions can be used to override the implied AND connecting fixed-format
expressions. Freeform expressions are discussed in the section "Basic Screens".

Display Row-level Security Screen -- RDIS
Description

Allows you to display, load, change, and delete the rows of the $SECURITY-RUNTIME-TABLE$ you are allowed to
access.

Access

You can access the Display Row-Level Security screen by typing RDIS in the screen name field of any screen.

Sample Screen

                                                CA

 NO ROW TO DISPLAY

  $SECURITY-RUNTIME-TABLE$

  GROUP

  USER

  OWNER
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  SECURITY-NAME

  STATUS

  WHERE-CLAUSE

Fields

GROUP
The name of the group that has access to the rows, if ICMS is installed.

USER
The name of the user who has access to the rows.

OWNER
The name of the owner of the table to which row-level security is applied.

SECURITY-NAME
The security name assigned to the table.

STATUS
Displays the status of the row-level security assignment. This field will be one of the following:

• (I) -- Validation Required
• (V) -- Validated
• (E) -- Error in Validation

This field cannot be changed by the user.
WHERE-CLAUSE

The selection criteria that define which rows of the table the user is allowed to access.

Extended Screens
The Automatic System Facility includes extended screens, which can be used by programmers and data processing
personnel to achieve full utilization of ASF's capabilities.

Extended Table Definition Screen -- XTAB
Description

The Extended Table Definition screen allows you to control aspects of the table definition process that are usually handled
automatically by the system. It also provides information on a table defined using ASF menus, so that the table can be
used in another environment (for example, in a DML program).

The Extended Table Definition screen can be used by programmers and database administrative personnel for the
following purposes:

• To assign a table to a particular area in the database
• To review table information supplied by the system
• To change access to stored tables

Use of this screen is optional; the user does not have to access the Extended Table Definition screen in order to define or
use a table through ASF.

Access

You can access the Extended Table Definition screen in one of the following ways:
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Select the Extended Table Definition function
from the Table Definition screen; you can select the function by pressing [PF4].

Enter XTAB in the screen name field
of any other screen.

Sample Screen

                                            CA

  XTAB   CA - Automatic System Facility          *Extended Table Definition*

  DC560501 MODIFY TABLE DEFINITION

  Table Name: JOB

     _ PF1 - Help                            _ PF4 - Extended Key Definition

     _ PF2 - Extended Table Derivation       _ PF5 - Row Level Security

     _ PF3 - Extended Selection Definition

  Area: IDMSR-AREA2

  Display Access..........: YES        Subschema: RU000239

  Load Access.............: YES        Map......: RM000239   Version:     1

  Change Access...........: YES        Dialog...: RD000239   Version:     1

  Erase Access............: YES

                                       Table Definition Length:   120

  Generate Map/Dialog.....: YES

                                       Date/Time Created......:mm/dd/yy 10:20:4

  C/ICMS Modify Option....: YES        Date/Time Last Updated.:mm/dd/yy 10:50:3

  C/ICMS Selective Update:  YES        Process Standard Area Data: YES

  Logical Record Name.....: JOB

Fields

Table Name
Displays the name of the table specified on the Activity Selection screen.

[PF1] - Help
Invokes the Help screen.

[PF2] - Extended Table Derivation
Invokes the Extended Table Derivation screen, which allows you to specify a complex table derivation.

[PF3] - Extended Selection Definition
Invokes the Extended Selection Definition screen, which allows you to select the data to be included in the table.

[PF4] - Extended Key Definition
Invokes the Extended Key Definition screen, which allows you to establish indexes for the table.

[PF5] - Row Level Security
Invokes the Row-level Security screen, which allows you to assign a security name and generic column names to
your table.

Area
Contains the name of the database area in which the table's data is stored. An ASF administrator can assign the
table to a particular area by entering the name of a valid area defined to ASF in this field.
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Display Access
Controls the generation of an OBTAIN logical-record path in the ASF-generated subschema. YES is the default.

Load Access
Controls the generation of a STORE logical-record path in the ASF-generated subschema. YES is the default for
stored tables; for views, this field is always NO and cannot be changed.

Change Access
Controls the generation of a MODIFY logical-record path in the ASF-generated subschema. YES is the default.

Erase Access
Controls the generation of an ERASE logical-record path in the ASF-generated subschema. YES is the default for
stored tables; for views, this field is always NO and cannot be changed.

Generate Map/Dialog
Indicates whether the system automatically generates a screen format (map) and processing logic (dialog) for
accessing the table. The default is YES. When the table is generated, you can access it online through ASF, using
this map and dialog. Enter NO if you do not want ASF to generate an online application for using the table.

C/ICMS Modify Option
Displays the status of the table as it relates to the SAVE UPDATES option of supported PC software. When you
request SAVE UPDATE from the PC, ASF acts as follows:

• If the row exists on the mainframe, the request is processed as a MODIFY by ASF.
• If the row doesn't exist on the mainframe, the request is processed as an ADD by ASF.

The valid values for this field are:
YES

-- If the row doesn't exist on the mainframe, and the request came as a MODIFY from the PC, ASF is
allowed to ADD the row.

REJECT
-- If the row doesn't exist on the mainframe, and the request came as a MODIFY from the PC, ASF is not
allowed to ADD the row.

C/ICMS Selective Update
Enter the status of the table as it relates to the selective update feature applicable to the supported PC software.
When a table is to be used with the selective update feature, ASF generates and adds special code to the logical
record. This code is generated automatically if the table has only one unique key. The possible values for this field
are:
YES

-- The table has only one unique key and therefore is eligible for selective update. ASF has generated the
additional logical record code required to support a selective update.

NO
-- Selective updates for the table are not allowed, and ASF is not to generate the additional logical record
path code.

INELIGIBLE
-- The table has more than one unique key, or it does not have a unique key; ASF will not generate the
additional code.

DISABLED
-- The table is eligible for selective update, and ASF has generated the additional code. You can change
the field to this value and regenerate the table to temporarily suspend selective update activities. The
modification of the field in this way does not cause a regeneration of the subschema, it only causes ASF
to disallow selective update requests. To return to normal operations, change the field back to YES and
regenerate the table.
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Logical Record Name
Displays the name of the logical record defined for a stored table or view in the subschema.

Subschema
Displays the name of the subschema generated for the table. Subschema names are RUnnnnnn, where nnnnnn
is the table definition number.

Map
Displays the name of the map generated for the table. Map names are RMnnnnnn, where nnnnnn is the table
definition number.

Version
Displays the map version number.

Dialog
Displays the name of the dialog generated for the table. Dialog names are RDnnnnnn, where nnnnnn is the table
definition number.

Version
Displays the dialog version number.

Table Definition Length
Displays the current length of the underlying logical record.

Date/Time Created
Shows the date and time the table definition was generated.

Date/Time Last Updated
Shows the date and time the table definition was last updated.

Process Standard Area Data
Indicates whether ASF will restructure the table when it regenerates the table and whether ASF will delete
the table when it deletes the table definition. The default is YES. This field will only appear to those who have
administrator authority:

• When a table is deleted
• When a table is regenerated

Enter NO if you do not want ASF to modify the table data when a table definition is regenerated or deleted.

Extended Column Definition Screen -- XCOL
Description

The Extended Column Definition screen allows you to adjust the column storage and display criteria that are supplied
automatically by the system. The Extended Column Definition screen displays information on one column in the table at a
time. You can access the Extended Column Definition screen for selected columns or for all the columns in the table.

Access

The Extended Column Definition screen can only be accessed from the Column Definition screen. On the Column
Definition screen, you can select columns for which you want to display extended definitions. To select individual columns,
enter any character in the Ext Screen field on the Column Definition screen. If you access the Extended Column
Definition screen without selecting individual columns, all columns in the table are selected automatically.

You can access the Extended Column Definition screen from the Column Definition screen in one of the following ways:

Select the Extended Column Definition function
; you can select the function by pressing [PF2].

Enter XCOL in the screen name field
.
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To access the extended definition of the next column that was selected on the Column Definition screen, select the Next
Column function from the Extended Column Definition screen; you can select the function by pressing [PF2].

You can exit from the Extended Column Definition screen and return to the Column Definition screen in one of the
following ways:

Display all selected columns
. When all columns selected have been displayed, you are returned to the Column Definition screen.

Press [Clear]
. You are returned to the Column Definition screen and any columns selected are still marked for selection in the
Ext Screen field.

Sample Screen

                                            CA

  XCOL   CA - Automatic System Facility          *Extended Column Definition*

  DC560407 MODIFY COLUMN DEFINITION

  Table Name: JOBS AND APPLICANTS

          _ PF1 - Help      _ PF2 - Next Column      _ PF3 - Message Screen

           Displayed Column Name                    Stored Column Name

     SALARY DIFFERENTIAL                     SALARY-DIFFERENTIAL

              Display Format                          Stored Format

     -Z(05).9(02)                            S9(05)V9(02)

  Usage: 3 D/0/1/2/3  Display/Comp/Comp-1/Comp-2/Comp-3

  Comments.....:                                           Column Level: WORK

  Initial Value:

  Calculation..: column(salary requirement) - salary

  Edit Table:           Version:           Code Table:           Version:

   U  U/P   Unprotected/Protected  N  B/R/P/T/G/Y/W/N  Blue/Red/Pink/Turquoise

                                                       Green/Yellow/White/Nocolor

   N  Y/N   Blank When Zero        N  N/R  Normal/Reverse Video

   D  B/D/K Bright/Display/Dark    N  Y/N  Blink/Noblink

Fields

Table Name
Displays the name of the table as specified on the Activity Selection screen.

[PF1] - Help
Invokes the Help screen.

[PF2] - Next Column
Indicates that you can display the extended column definition for the next column you selected on the Column
Definition screen by pressing [PF2].

[PF3] - Message Screen
Indicates that additional system messages can be displayed on a separate screen. The message display line will
instruct you to press [PF3] when there are system messages to be displayed.
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Displayed Column Name
Displays the name of the column as specified on the Column Definition screen. To change the column name,
replace the existing name.

Stored Column Name
Displays the system-generated name used to store the column. You can replace the existing name with a new
name to conform to preferred naming conventions. Note that this name will be changed by the system to conform
to COBOL naming conventions, as follows:

• Special characters and spaces are changed to hyphens: !*@#SILLY NAME to ----SILLY-NAME.
• Leading and trailing hyphens are deleted: ---SILLY NAME--- to SILLY-NAME.
• Lowercase letters are translated to uppercase letters: silly name to SILLY-NAME.
• Multiple repeating embedded hyphens are reduced to one hyphen: VERY---SILLY---NAME to VERY-SILLY-

NAME.
• Numbers in the first position are preceded by an F: 2 VERY SILLY NAMES to F2-VERY-SILLY-NAMES.

NOTE
You cannot change the stored column name for derived columns. If a stored column name conflicts with
an existing record, set, or area name in the schema, or with the schema name itself, or if it duplicates
the stored column name of another column in the table, then the system-supplied definition number of
the column is added to the end of the stored column name. For example, SILLY NAME and !*@#SILLY
NAME result in the same stored column name, SILLY-NAME. The stored column name for !*@#SILLY
NAME would be changed to SILLY-NAME-0004.

Display Format
Displays the external picture for the column (field). To change the external picture, replace the existing picture with
a new picture. Refer to "Specifying Column Formats" in the section "Extended Functions of ASF" for valid picture
values.

Stored Format
Displays the internal picture for the column (field). To change the internal picture, replace the existing picture with
a new picture. Refer to "Specifying Column Formats" in the section "Extended Functions of ASF"for valid picture
values.

NOTE
You cannot change the stored format for derived columns.

Usage
Specifies a column usage. Usage is part of the internal picture definition of a column. For more information on the
Usage field , see the section "Extended Functions of ASF". To create a usage definition, enter one of the following
values in the Usage response field:
D

for DISPLAY usage (default for text columns)
0

for COMP usage
1

for COMP-1 usage
2

for COMP-2 usage
3

for COMP-3 usage (default for numeric columns)
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Initial Value
Establishes a default value for a column. Enter a 1- to 32-character value that conforms to IDD DDDL conventions
for specifying initial column values. Note that the initial value must be consistent with the column type and length.
The default initial value for numeric and currency columns is 0 (zero). For alphanumeric columns, the default is
blank.

Calculation
Establishes a calculation as the basis for obtaining values for column. A calculation can be defined for work-level
columns and element-level columns (see Column Level below), but not for group-level columns. Enter a 1- to 60-
character arithmetic expression or a literal that is consistent with the column type and length. Literals must be
enclosed in single quotation marks. Arithmetic expressions can refer to other columns in the table, either by name
or by the ID number assigned to the column on the Extended Selection Definition screen (#column-id). For more
information on use of this field, see the section "Extended Functions of ASF".

NOTE
If a column used in a calculation is deleted from the table, you must modify the calculation and remove
any references to the deleted column.

Column Level
Indicates the column level, as follows:
ELEMENT

-- Indicates that the column is an elementary item that contains no subordinate items. When adding a
column to a stored table, the column level defaults to ELEMENT, but you can change it to WORK. Derived
columns in views are element-level or group-level columns and cannot be changed.

WORK
-- Indicates that the column is a work column used to store the results of a calculation. A work column
is not stored in the database; the Logical Record Facility performs the calculation. All columns added to
views are work columns and cannot be changed.

GROUP
-- Indicates that the column contains subordinate elements. GROUP is displayed only for tables derived
from records. You cannot create a group-level column or change GROUP if it is displayed. You cannot
delete a group-level column, but you can exclude the column from the screen display.

Edit Table
Associates an edit table with a column or changes a table/column association. Enter the 1- to 8-character name
of a table that has already been defined and generated through IDD (use ADD TABLE syntax). Observe online
mapping conventions for specifying and using edit tables.

Version
Specifies the version number of the table named in the Edit Table field. Enter the 1- to 4-character value, from 1
through 9999, of a valid table version.

Code Table
Associates a code table with a column or changes a table/column association. Enter the 1- to 8-character name of
a table that has already been defined and generated through IDD.

Version
Specifies the version number of the table named in the Code Table field. Enter the 1- to 4-character value, from 1
through 9999, of a valid table version.

Column attributes
Define criteria for displaying a column. Observe online mapping conventions for specifying field attributes. Define
column attributes as follows:
UNPROTECTED/PROTECTED

-- Enter U (UNPROTECTED) or P (PROTECTED). Values in unprotected columns can be changed;
values in protected columns cannot be changed.
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BLANK WHEN ZERO
-- Enter Y (YES) or N (NO).

BRIGHT/DISPLAY/DARK
-- Enter B (BRIGHT), D (DISPLAY), or K (DARK). BRIGHT columns are displayed in high intensity;
DISPLAY columns are displayed in normal intensity; DARK columns are not displayed.

BLUE/RED/PINK/TURQUOISE/GREEN/YELLOW/WHITE /NOCOLOR
-- Enter B (BLUE), R (RED), P (PINK), T (TURQUOISE), G (GREEN), Y (YELLOW), W (WHITE), or N
(NOCOLOR) to specify the column color.

NORMAL/REVERSE VIDEO
-- Enter N (NORMAL) or R (REVERSE).

BLINK/NOBLINK
-- Enter Y (BLINK) or N (NOBLINK) to specify either a blinking or a constant column display.

Extended Selection Definition Screen -- XSEL
Description

The Extended Selection Definition screen allows you to specify, as part of a table definition, the data to be included in the
table. Selection definition is most often used when defining views; you can select the data from the derivation source(s)
that you want included in the view.

Access

You can access the Extended Selection Definition screen in one of the following ways:

Select the Extended Selection Definition function
from the Column Definition screen or from the Extended Table Definition screen; you can select the function by
pressing [PF3].

Enter XSEL in the screen name field
of any screen.

Sample Screen

                                            CA

  XSEL   CA - Automatic System Facility       *Extended Selection Definition*

  DC560603 ENTER SELECTION CRITERIA

  Table Name: EMPLOYEE1

               _ PF1 - Help      _ PF2 - Message Screen          Page:  1  of  1

   ID           Column Name                      Selection Criteria

  0001 EMP-ID-0415

  0002 EMP-FIRST-NAME-0415

  0003 EMP-LAST-NAME-0415

  0004 EMP-STREET-0415

  0005 EMP-CITY-0415

  0006 EMP-STATE-0415

  0007 EMP-ZIP-0415                     MATCHES '02###'

  0008 EMP-PHONE-0415                   MATCHES '617#######'

  0009 EMP-STATUS-0415                  '01'

  0010 EMP-START-YEAR-0415              GE '1980'
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                          Additional Selection Criteria

 $7 OR $8

Fields

The fields on the Extended Selection Definition screen are the same as those on the Data Selection screen. Refer to
"Data Selection Screen" in the section "Basic Screens"for field descriptions.

Extended Key Definition Screen -- XKEY
Description

The Extended Key Definition screen allows you to establish indexes on a table to sort rows for storage or retrieval.
Additionally, indexes can be established to increase access efficiency. Note that this screen displays information on any
unique key defined on the Column Definition screen. You can override the key information supplied from the Column
Definition screen.

The Extended Key Definition screen is intended to be used by personnel with a clear understanding of how data is to
be accessed. Refer to IDMS Database Administration Section for a detailed discussion of indexing in the IDMS/DB
environment.

Access

You can access the Extended Key Definition screen in one of the following ways:

Select the Extended Key Definition function
from the Column Definition screen or from the Extended Table Definition screen; you can select the function from
either screen by pressing [PF4].

Enter XKEY in the screen name field
of any screen.

Sample Screen

                                            CA

  XKEY   CA - Automatic System Facility          *Extended Key Definition*

  DC560906 ADD/MODIFY KEYS

  Table Name: JOB

                                                   _ PF1 - Help  Page:  1  of  1

  Storage Sequence: 00001  Next/Prior/First/Last/Key Number

  Display Sequence: 00001  Same/Key Number                 Additional Keys

                                         Key Number: 01   02   03   04   05   06

                                  Fast   Duplicates: NO   LAS  LAS  LAS  LAS  LAS

                                 Access  Ascending.: YES  YES  YES  YES  YES  YES

           Column Name            Keys                       Column Order

  JOB NUMBER                       _                  1

  DEPARTMENT                       _                      2

  TITLE                            x

  SALARY                           _                      1

  CURRENT STATUS (FILLED OR OPEN)  x

Fields

Table Name
Displays the name of the table specified on the Activity Selection screen.
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[PF1] - Help
Invokes the Help screen.

Page: __ Of __
Displays the current screen page number and the total number of pages in the page set. You can move to a
particular page by specifying its page number, or page forward using [PF8] and backward using [PF7].

Storage Sequence
Specifies the criteria used to store rows. The default is NEXT if no key is defined. If a unique key was specified
on the Column Definition screen, the default is the key number assigned to the unique key. You can enter NEXT,
PRIOR, FIRST, LAST, or a key number to indicate the order in which rows are to be stored. Specifying a key
number stores rows sorted by key, where the key number is a number between 1 and 6 that corresponds to a key
in the Additional Keys section of the screen, discussed below.

Display Sequence
Specifies the sort criteria used to display rows of a table. The default, SAME, displays data in the same order
in which it is stored. You can enter a key number in this field to display data according to a defined sort key that
differs from the stored sequence.

Column Name
Displays the columns defined for the table.

Fast Access Keys
Creates an index on the column. Enter any character next to the desired key column. Any number of columns
in a table can be designated as fast access keys. Each fast access key column is indexed in ascending order,
duplicates allowed, stored last.

Additional Keys
Provides fields in which index keys are specified for the table. Up to six additional keys can be defined for the
table. The additional keys can be defined as unique or as allowing duplicates, and can be sorted in ascending
or descending order. Use the Duplicates, Ascending, and Column Order fields described below to define each
additional key.

Key Number
Contains the numbers 01 through 06, which identify the additional key being defined. This screen allows you to
define six index keys for the table. The key number is used with the Storage Sequence and Display Sequence
fields above to designate which index key is to be used for storing and displaying data.

Duplicates
Specifies whether duplicates are allowed. Enter one of the following values to indicate the duplicates option:
LAS

(default) -- Duplicates are allowed, stored last.
FIR

-- Duplicates are allowed, stored first.
NO

-- Duplicates are not allowed.
Ascending

Specifies the index order:
YES

(default) -- Order is ascending.
NO

-- Order is descending.
Column Order

Specifies which columns are included in the index key. To designate a single column as the key, enter any
numeric value in the Column Order field for the selected column name. To designate a key column made up
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of multiple columns, enter numbers in their response fields to indicate the order in which to concatenate the
columns.

Extended Table Derivation Screen -- XDER
Description

The Extended Table Derivation screen allows you to perform derivation functions beyond the simple derivation possible on
the Table Definition screen. Using the Extended Table Derivation screen, you can:

• Derive a view from more than two data tables
• Derive a view from one or more records

The upper portion of the screen, which is used to identify the source tables, can be paged. Two source tables can be
identified on each page; up to six sources can be used to derive a view.

The lower portion of the screen is used to specify join information. Every source table identified must be joined to at least
one other source. The lower portion of the screen is not pageable; a maximum of five join operations can be specified.

Access

You can access the Extended Table Derivation screen in one of the following ways:

Select the Extended Table Derivation function
from the Extended Table Definition screen; you can select the function by pressing [PF2].

Enter XDER in the screen name field
of any other screen.

Sample Screen

                                            CA

  XDER   CA - Automatic System Facility           *Extended Table Derivation*

  DC560802 ADD/MODIFY DERIVATIONS

  Table Name: EMPLOYEES AND DEPARTMENTS

                                                  _ PF1 - Help   Page:  1  of  1

                           Derivation Source 01

  Source Name.: EMPLOYEE

  Source Owner:

  Subschema...: EMPSS01     Schema: IDMSR       Version: 1

                           Derivation Source 02

  Source Name.: DEPARTMENT

  Source Owner:

  Subschema...: EMPSS01     Schema: IDMSR       Version: 1

           Column #1/Set       Of Der   Oper               Column #2       Of Der

  DEPT-EMPLOYEE                    02     ST                                   01

Fields

Table Name
Displays the name of the table as specified on the Activity Selection screen.
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[PF1] - Help
Invokes the Help screen.

Page: __ Of __
Displays the current screen page number and the total number of pages in the page set. Only the top portion of
the screen can be paged. You can move to a particular page by specifying its page number, or page forward using
[PF8] and backward using [PF7].

Derivation Source
Numbers each source table identified. The derivation source numbers are used to specify join information.
Two source tables can be identified on each page. ASF numbers each source when it accepts the derivation
information.

Source Name
Specifies the name of a table, either a stored data table or a non-SQL defined record.

Source Owner
Enter the name of the table owner if the source table is a stored data table. You do not need to complete this field
if you own the source table.

Subschema
If the source table is a non-SQL defined record, enter the name of the subschema in which the record is defined.
The subschema must be generated from the system-supplied schema, IDMSR. The source record must be
defined in the system-supplied schema, IDMSR.

Schema
Displays the schema name IDMSR when a non-SQL defined record has been identified as the source table.

Version
Displays the version number of the schema (1).

NOTE
If the source table is a stored data table, complete the Source Name and Source Owner fields under
each Derivation Source heading. If the source table is a non-SQL defined record, complete the Source
Name and Subschema fields. The Schema and Version fields will be completed automatically.

Join Information

When all the source tables have been identified, use the following fields to specify join information. Five join conditions
can be specified; each source table identified must participate in at least one join operation.

Column #1/Set
Enter the name of the column or set used in the join operation, as follows:

• If you are joining two stored data tables, enter the name of a column in one table that is related to a column in
the other table.

• If you are joining two non-SQL defined records, enter the name of the set that connects the two source tables.

Of Der
Enter the Derivation Source number supplied for the source table, as follows:

• If you are joining two stored data tables, enter the number of the source table to which the column entered in
the Column#1/Set field belongs.

• If you are joining two non-SQL defined records, enter the number of the owner of the set specified in the
Column#1/Set field.

Oper
Enter the operator that defines the condition for joining the two source tables, as follows:

• If you are joining two stored data tables, you will typically enter EQ in this field to join Column #1 and Column
#2 on the basis of equal values. The following operators can also be specified to join two source records:
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– NE specifies that the sources are to be joined when Column #1 is not equal to Column #2.
– GT specifies that the sources are to be joined when Column #1 is greater than Column #2.
– LT specifies that the sources are to be joined when Column #1 is less than Column #2.
– GE specifies that the sources are to be joined when Column #1 is greater than or equal to Column #2.
– LE specifies that the sources are to be joined when Column #1 is less than or equal to Column #2.

• If you are joining two non-SQL defined records, enter ST to specify that source table #1 is the owner of source
table #2. ST is valid only for non-SQL defined records joined on the basis of a predefined set relationship. The
ST operator indicates that the entry in the Column #1/Set field is a set name.

Column #2
Enter the join column in another source table that is related to Column #1. Note that you do not specify Column #2
when joining tables on a set relationship.

Of Der
Enter the Derivation Source number of the source table to which the column entered as Column #2 belongs. If
you are joining tables based on a set relationship, enter the number of the member of the set.

Administrative Screens
The Administrator Control screen allows you to perform administrative functions for ASF. The Administrator Control screen
is available only to users with administrative authority.

Administrator Control Screen -- CNTL
Access

If you have administrative authority, you can access the Administrator Control screen in one of the following ways:

Select the Administrator function
from the Activity Selection screen; you can select the function by pressing [PF15].

Enter CNTL in the screen name field
of any other screen.

Sample Screen

                                            CA

  CNTL   CA - Automatic System Facility           * Administrator Control *

  DC560005 MODIFY AND/OR SELECT NEXT ACTIVITY

       _ PF1 - Help                          _ PF5 - Catalog Services

       _ PF2 - Add Secondary Area            _ PF6 - User Limits And Defaults

       _ PF3 - Initialize Definition Area    _ PF7 - User Maintenance

       _ PF4 - Unlock Table Definition       _ PF8 - System Table Maintenance

  Unlock Table Definition Number:

  Secondary Area Name...........:

                  System Defaults

  Default Area Name.............: IDMSR-AREA2
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  Model Map......: ASF@@MAP     Version:    1

  Model Dialog...: ASFDGMOD     Version:    1

  Model Subschema: ASFSSMOD     Version:    1

Fields

[PF1] - Help
Invokes the Help screen.

[PF2] - Add Secondary Area
Adds the secondary area named in the Secondary Area Name field (described below). When added, the
secondary area is available to ASF for storing data tables.

[PF3] - Initialize Definition Area
Initializes the definition area. Perform this function to bring up a new ASF system. This function loads the
definition records into the definition area and establishes initial system defaults.

[PF4] - Unlock Table Definition
Removes the lock on the table whose definition number was entered in the Unlock Table Definition Number field.

[PF5] - Catalog Services
Invokes the Catalog Control screen.

[PF6] - User Limits And Defaults
Invokes the User Limits and Defaults screen.

[PF7] - User Maintenance
Invokes the User Maintenance screen.

[PF8] - System Table Maintenance
Invokes the System Table Maintenance screen.

Unlock Table Definition Number
To unlock a table definition, enter the definition number assigned to the locked table and press [PF4].

Secondary Area Name
Enter the name of the secondary area you are adding. This field is used in conjunction with the Add Secondary
Area function. The secondary area named must already be prepared according to the procedure for adding
database areas outlined in IDMS Database Administration Section Once added, the area can be used by ASF to
store data tables.

System Defaults

The following fields are used to specify System Defaults to be used by ASF:

Default Area Name
Specify the system default area for storing data tables. It can be overridden for a user or a table by using the User
Limits and Defaults screen or the Extended Table Definition screen.

Model Map
To replace the model map used to generate all ASF screens, enter the replacement map name, as defined in the
data dictionary. Use this option to change the map name or literals to meet site standards.

Version
Specify the version number of the replacement model map.

Model Dialog
To override the default model used to generate the ASF dialog, enter the new name of the model dialog, as
defined in the data dictionary. Use this option to change only the name to meet site standards.

 1411



 Programming

Version
Enter the version number of the new model dialog.

Model Subschema
To override the default module containing model subschema syntax used to generate the subschema for a table,
enter the new name of the model subschema, as defined in the data dictionary. Use this option to change only the
name to meet site standards.

Version
Enter the version number of the new model subschema.

Catalog Control Screen -- CTLG
Description

The Catalog Control screen allows you to perform special administrative functions for the catalog. This screen is available
only to users with administrative authority.

Access

If you have administrative authority, you can access the Catalog Control screen in one of the following ways:

Select the Catalog Services function
from the Administrator Control screen; you can select the function by pressing [PF5].

Enter CTLG in the screen name field
of any screen.

Sample Screen

                                            CA

  CTLG   CA - Automatic System Facility          *** Catalog Control ***

 DC422007 SELECT AN ACTION

                                                        _ PF1 - Help

    Select Desired Option:

              _ Lock User

              _ Unlock User

              _ Delete All Object Entities In The Catalog

              _ Give Administrator Authority

              _ Remove Administrator Authority

              _ Assign User Limits And Defaults

    User Name:

Fields

[PF1] - Help
Invokes the Help screen.
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Lock User
Enter any character to prevent the named user from accessing ASF.

Unlock User
Enter any character to allow a previously locked user to access ASF.

Delete All Object Entities In The Catalog
Enter any character to delete all object entries from the catalog. When the area is initialized, all object entries
must be deleted from the catalog to ensure compatibility between catalog entries and the data. This allows you
to retain your catalog structure (other than objects) because you do not have to reinitialize the dictionary. You will
be prompted to press [Enter] before the objects are deleted. Use this option with extreme caution -- refer to IDMS
Database Administration Section for further details.

Give Administrator Authority
Enter any character to give the named user administrative authority, which allows the user to use the
administrator screens.

Remove Administrator Authority
Enter any character to remove administrator authority from the named user.

Assign User Limits And Defaults
Enter any character to access the User Limits and Defaults screen. The User Limits and Defaults screen
allows you to override the system default space allocation for the user, override the model defaults, and restrict
passkeys.

User Name
Enter the name of the user to be processed. The user name must be specified to lock or unlock a user, or to give
or remove administrator authority.

User Limits and Defaults Screen -- ULIM
Description

The User Limits and Defaults screen allows you to perform the following functions:

• Assign space allocations for the user that override the system defaults
• Display the amount of space currently available for storing the user's tables
• Assign an area for storing the user's tables
• Assign the default model map, dialog, and subschema for the user
• Assign default passkey authorization; for example, giving only LIST and COPY passkeys to a user allows the user to

access data but not to create or modify data

The changes made on the User Limits and Defaults screen do not affect the user's current ASF session. These changes
take effect either the next time the user signs on to ASF or when the user leaves ASF and gets back in. This screen is
available only to users with administrative authority.

Access

If you have administrative authority, you can access the User Limits and Defaults screen in one of the following ways:

Select the User Limits And Defaults function
from the Administrator Control screen; you can select the function by pressing [PF6].

Select the Assign User Limits And Defaults function
from the Catalog Control screen.

Enter ULIM in the screen name field
of any screen.

Sample Screen
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                                            CA

  ULIM   CA - Automatic System Facility          * User Limits And Defaults *

 DC422005 ENTER USER ID

  User Name:                                            _ PF1 - Help

  Allocation Limits And Defaults For User's Tables                Unstructured

                                                                    Objects

                                    (NO. OF TABLES)               (IN K BYTES)

      Total Allocation Limit.......:

        Current Total Allocation...:

      Area Name..................................:

  Default Models For Tables

      Map......:           Version:

      Dialog...:           Version:

      Subschema:           Version:

  Passkey Authorization (Specify Y Or N)

      Add......:          Copy....:          Create:          Modify:

      Erase....:          Redefine:          List..:

Fields

User Name
Enter the name of the user to whom the defaults apply. When you press [Enter], ASF will either display the
existing user limits and defaults or return a USER DEFAULTS HAVE NOT BEEN ASSIGNED message. Now you
can proceed to assign (or reassign) user limits and defaults.

[PF1] - Help
Invokes the Help screen.

Allocation Limits And Defaults For User's Tables
Establish the amount of storage allocated for the user's tables and unstructured objects, as follows:
Total Allocation Limit (No. of Tables)

The first column displays the total number of tables allowed for the user. The second column
(Unstructured Objects) displays the total number of bytes of storage allowed for all unstructured objects
owned by the user.

Current Total Allocation
The first column displays the total number of tables allocated for the user. The second column displays
the total number of bytes currently allocated for the user's unstructured objects.

Area Name
Enter the name of the area that will hold tables owned by the user. This area name will override the system
default area and can be overridden on the Extended Table Definition screen by an ASF administrator.

Default Models For Tables
Allows you to override system default model names for the user:
Map

Enter the name of the default model map. This model map will override the system default map name.
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Version
Enter the version number of the default model map.

Dialog
Enter the name of the module containing model dialog syntax to override the system default model
module.

Version
Enter the version number of the default model dialog.

Subschema
Enter the name of the module containing model subschema syntax to override the system default model
module.

Version
Enter the version number of the default model subschema.

Passkey Authorization (Specify Y Or N)
Establish authorizations for the user that override any passkeys held through ownership or assignment. For
example, disallowing Create access to DATA-ENTRY-CLERK means that the user can add rows to an existing
table, but cannot define a new table.
Add

Enter Y or N to allow or disallow Add access, that is, to prevent the user from adding rows to existing
tables.

Erase
Enter Y or N to allow or disallow Erase access.

Copy
Enter Y or N to allow or disallow Copy access.

Redefine
Enter Y or N to allow or disallow Redefine access, that is, to prevent the user from altering the definition
of an existing table.

Create
Enter Y or N to allow or disallow Create access.

List
Enter Y or N to allow or disallow List access.

Modify
Enter Y or N to allow or disallow Modify access, that is, to prevent the user from altering existing data in
tables.

User Maintenance Screen -- USER
Description

The User Maintenance screen allows the ASF administrator to add a user to the catalog or delete a user from the catalog.
Users must be entered in the catalog in order to be assigned limits and defaults or to be given administrative authority.

Users are automatically entered in the catalog when they sign on to ASF for the first time. The User Maintenance screen
allows the ASF administrator to assign limits and defaults to the user before the user accesses ASF for the first time.

To add a user to the catalog, the user must be defined in the data dictionary. When added, the user will automatically be
given access to ASF in the data dictionary if access to ASF was not previously defined.
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The ASF administrator can delete users from the catalog to revoke their access to ASF. To delete a user, the user's
directory must be empty (the user cannot own any tables). The user's dictionary definition is automatically modified; the
ACCESS TO ASF clause is deleted.

Access

If you have administrative authority, you can access the User Maintenance screen in one of the following ways:

Select the User Maintenance function
from the Administrator Control screen; you can select the function by pressing [PF7].

Enter USER in the screen name field
of any screen.

Sample Screen

                                            CA

  USER   CA - Automatic System Facility           ** User Maintenance **

  DC560920 ENTER USER NAME

                                                        _ PF1 - Help

    User Name:

    Select Action To Be Performed:

                   _ Add User

                   _ Delete User

Fields

[PF1] - Help
Invokes the Help screen.

User Name
Enter the name of the user to be added or deleted.

Add User
Enter any character to add the named user to the catalog. The named user must already be defined in the data
dictionary; the user's dictionary definition is modified automatically, giving the user access to ASF.

Delete User
Enter any character to delete the named user from the catalog. The user cannot own any tables. The user's data
dictionary definition is modified automatically, removing the user's access to ASF.

System Table Maintenance Screen -- SYST 1
Description

The System Table Maintenance screen allows the DBA (or anyone with DBA authority) to access the following tables
directly:

• $UNSTRUCTURED-IDB-OBJECT$
• $SECURITY-RUNTIME-TABLE$
• $OBJECT-SECURITY-NAME-TABLE$
• $SRT-OST-CROSS-REFERENCE$

Access
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You can access the System Table Maintenance screen in one of the following ways:

Select the System Table Maintenance function
from the Administrator Control screen; you can select the function by pressing [PF8].

Enter SYST in the screen name field
of any screen.

You can leave the System Table Maintenance screen in one of the following ways:

Select an activity from the menu and press [Enter]
; the appropriate screen for performing the activity you select will be displayed.

Press [Clear]
to return to the prior screen.

Enter the screen name of another screen
in the screen name field.

Sample Screen

                                            CA

  SYST   CA - Automatic System Facility           *System Table Maintenance*

  DC560727 SELECT A SYSTEM TABLE

  Table Name:

         _ PF1 - Help                       _ PF4 - Display/Change Data

         _ PF2 - Define Table               _ PF5 - Select Data

         _ PF3 - Load Data                  _ PF6 - Query

                     _ $UNSTRUCTURED-IDB-OBJECT$

                     _ $SECURITY-RUNTIME-TABLE$

                     _ $OBJECT-SECURITY-NAME-TABLE$

                     _ $SRT-OST-CROSS-REFERENCE$

Fields

Table Name
Displays the name of the table as specified on the System Table Maintenance screen.

[PF1] - Help
Invokes the Help screen.

[PF2] - Define Table
Invokes the Table Definition screen, which enables you to define a new table or to modify or delete an existing
table.

[PF3] - Load Data
Invokes the Data Display screen for an existing table, which enables you to load data to be stored in the table.

[PF4] - Display/Change Data
Invokes the Data Display screen for an existing table, which enables you to display, change, delete, and load
data.
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[PF5] - Select Data
Invokes the Data Selection screen for a generated table, which enables you to select data for display by
specifying selection criteria.

[PF6] - Query
Invokes OnLine Query, which enables you to display a generated table in row and column format. This function
applies only if OnLine Query is installed at your site.

IDMSRADM
Using the relational database administration utility, IDMSRADM, you can:

• Monitor space utilization by user
• Import tables to specific areas
• Export table definitions to a sequential file with or without the table data
• Delete tables and (if ICMS is installed) post office objects by owner and path name

These features let you manage and delete objects more specifically. 

Input Parameter Statements
Parameter Statement Descriptions

IDMSRADM utility processing is controlled by input parameter statements:

Statement Description
SIGNON Initiates IDMSRADM processing
SET AREA Optionally specifies the default area into which to import tables
SET OWNER Optionally specifies the default owner from which to import or

delete tables
SET COMMIT Optionally specifies the frequency at which IDMSRADM issues

COMMIT commands while importing or deleting tables
IMPORT Specifies table(s) to import

Can temporarily override SET AREA
EXPORT Specifies table(s) to export
DELETE Specifies table(s) to delete

Can temporarily override SET OWNER
PROCESS Specifies the area or file to be processed for REPORT.
REPORT Initiates the processing of the Space Utilization report.
ARCHIVE Exports all objects in the ICMS archive directory
SIGNOFF/BYE Terminates IDMSRADM processing

SIGNON Statement

Purpose

The SIGNON statement initiates IDMSRADM processing. The statement specifies the name and password of a user and,
optionally, identifies the dictionary that describes the database containing the data tables to be exported or imported.

One SIGNON statement is required for each IDMSRADM run.

Syntax
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►►── SIGnon user-name ─┬─────────────────────┬┬──────────────────────────┬─ . ─►◄

                       └─ PASsword password ─┘├─ DBName dictionary-name ─┤

                                              └─ NODename node-name ─────┘

Parameters

user-name
The name of a user who has authority to access ASF.

PASsword password
The password of the named user.
A password that contains embedded blanks must be enclosed in quotation marks.
The password must be specified if the named user is associated with a password in the data dictionary.

DBName dictionary-name
The name of the data dictionary containing the catalog associated with the data tables to be exported or imported.
By default, if you do not specify a dictionary name, IDMSRADM uses the system default (primary) dictionary.
Code the DBNAME parameter only in a multiple dictionary environment.

NODename node-name
DDS only.
The DDS node that controls the data dictionary to be accessed by IDMSRADM.

Usage

z/OS Systems

The DDS node name (NODENAME) and the data dictionary name (DBNAME) can be specified in //SYSIDMS DD *.

SET AREA Statement

Purpose

The SET AREA statement assigns a default area to which tables are imported.

Syntax

►►─┬────────────────────────────┬──────────────── . ───────────────────────────►◄

   └─ SET AREa ─┬─ area-name ─┬─┘

                └─ " " ───────┘

Parameters

area-name
The name of an area to which tables will be imported.

" "
Specifies that the area to which data tables are imported is the same area from which they were exported.

Usage

You can override the default target area by specifying an area name in the IMPORT statement.

SET OWNER Statement

Purpose

The SET OWNER statement assigns a default owner to tables that are imported or deleted.

Syntax
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►►─┬──────────────────────────────┬────────────── . ───────────────────────────►◄

   └─ SET OWNer ─┬─ owner-name ─┬─┘

                 └─ " " ────────┘

Parameters

owner-name
The ID of a user defined to either ASF or ICMS.

" "
Specifies the current owner of the tables to be imported or deleted.

Usage

You can change the default owner name by:

• Repeating the SET OWNER statement before subsequent IMPORT or DELETE statements.
• Specifying a different owner in the DELETE statement.

SET COMMIT Statement

Purpose

The SET COMMIT statement specifies the frequency at which IDMSRADM issues COMMIT commands when a table is
imported or deleted.

Syntax

►►─┬─────────────────────────────┬─────────────── . ───────────────────────────►◄

   └─ SET COMmit ─┬────────────┬─┘

                  ├─ interval ─┤

                  └─ 0 ◄───────┘

Parameters

interval
The number of STORE (for IMPORT) or ERASE (for DELETE) operations IDMSRADM is to perform before
issuing a COMMIT.
By default, if you do not specify an interval, IDMSRADM will not issue a COMMIT until the IMPORT or DELETE
operation is complete.

0
Directs IDMSRADM not to issue a COMMIT until the IMPORT or DELETE operation is complete.

IMPORT Statement

Purpose

Copies one table or all tables from a file to an area.

Syntax

   ┌─────────────────────────────────────────────────────────────────────┐

►►─▼─ IMPort ┬──────────────────────────────────────┬┬──────────────────┬┴─ . ─►◄

             ├─ ALL ◄──┬────────────┬───────────────┤└─ AREa area-name ─┘

             │         └─ WITh TDN ─┘               │

             └─ TDN tbl-def-no ─┬──────────────────┬┘
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                                ├─ AS TDN new-tdn ─┤

                                └─ WITh TDN ───────┘

Parameters

ALL
Copies all tables from the file.
By default, if you do not specify a table definition number, each imported table will get the next available table
definition number.
WITh TDN

Specifies that each imported table get its original table definition number.
TDN

Specifies the table to import.
tbl-def-no

The table definition number of the table to import.
AS TDN

Directs IDMSRADM to give the table a new table definition number.
new-tdn The new table definition number of the imported table.

WITh TDN
Directs IDMSRADM to give the table its original table definition number.

AREa area-name
The name of the area to import the table(s) into.

Usage

You can reset the default area with another SET statement.

You can override the default area by specifying another area on an IMPORT statement.

Specifying the area as a blank enclosed by double quotes (" ") sets the import area to the area from which the table was
exported.

Conflicting Table Definition Numbers

If the target area already contains a table with the specified or default table definition number of a table to be imported,
IDMSRADM prints an error message and does not import the table.

If you are importing more than one table, and some have conflicting table definition numbers, an error message will be
printed for each case of conflict, but tables with non-conflicting table definition numbers will be imported.

Default Area Names

If you do not specify an area in the IMPORT statement, IDMSRADM imports into the area specified by the SET AREA
statement. If you did not include a SET AREA statement, IDMSRADM uses the name of the area from which the table was
exported.

Importing Tables to a Specific Area

You can import either single or multiple tables to a named area.

Import single tables to an area

To import single tables to an area, specify the area on the IMPORT statement.

Import two or more tables to the same area

To import two or more tables to the same area, set a default area name prior to the IMPORT statement.

Subsequent imports to the same area
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For subsequent imports to the same area, you don't have to re-specify the area. You can override the default area by
specifying an area on another IMPORT statement. You can also change the default by specifying another SET command.

Examples

Example 1

Importing specific tables to a default area

SET AREA ABC

IMPORT TDN 123.

IMPORT TDN 204.

SET AREA " ".

IMPORT TDN 333.

IMPORT TDN 527.

BYE.

Example 2

Overriding the default area to import specific tables

SET AREA ABC

IMPORT TDN 123.

IMPORT TDN 572 AREA EMP.

IMPORT TDN 415.

IMPORT TDN 501 AREA EMP.

BYE.

Example 3

Specifying a default owner for importing

SET AREA DEPT

SET OWNER USER1.

IMPORT TDN 123.

IMPORT TDN 395.

SET OWNER " ".

IMPORT TDN 934.

BYE.

Example 4

Specifying commits

SET COMMIT 25.

SET AREA DEPT.

IMPORT TDN 802.

BYE.

Example 5

Importing tables with table-definition numbers

SET AREA EMP.

SET OWNER USER1.
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IMPORT TDN 415 WITH TDN.

IMPORT TDN 578 AS TDN 398.

EXPORT Statement

Purpose

Copies one table or all tables from an area to a sequential file.

The table(s) can optionally be deleted from the area.

Syntax

   ┌─────────────────────────────────────────────────────────────┐

►►─▼─ EXPort ─┬──────────────────┬─┬──────────┬─┬──────────────┬─┴───── . ─────►◄

              ├─ ALL ◄───────────┤ └─ NODATA ─┘ ├─ DELete ─────┤

              └─ TDN tbl-def-no ─┘              └─ NODELete ◄──┘

Parameters

ALL
Exports all tables from the area.

TDN
Exports a specific table from the area.
tbl-def-no

The table definition number of the table to be exported.
NODATA

Exports the definition of the table only.
DELete

Deletes the table(s) from the area.
By default, if you do not specify DELETE, IDMSRADM does not delete the exported table(s) from the area.

NODELete
Directs IDMSRADM not to delete the table(s) from the area.
This is the default.

Examples

Example 1

Exporting table definitions only

EXPORT ALL NODATA.

BYE.

Example 2

Deleting tables after export

SET OWNER USER1.

EXPORT PATH DEPT.

EXPORT TDN 218 DELETE.

EXPORT TDN 923 NODEL.

BYE.
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DELETE Statement

Purpose

Deletes one or all tables from an area.

Syntax

   ┌────────────────────────────────────────────────────┐

►►─▼─ DELete ─┬─────────────────────────────────────────┼────────────── . ─────►◄

              ├─ ALL ◄──────────────────────────────────┤

              ├─ TDN tbl-def-no ────────────────────────┤

              └─┬────────────────────┬─ PATh path-name ─┘

                └─ OWNer owner-name ─┘

Parameters

ALL
Deletes all tables from the area specified in the SET AREA statement.
This is the default.

TDN tbl-def-no
Specifies a table to delete with its table definition number.
By default, if you do not specify a table to delete, all tables in the area specified in the SET AREA statement are
deleted.

OWNer owner-name
Specifies a table to delete with the name of the table's owner.
The owner can also be specified with the SET OWNER statement.
By default, if you do not specify a table to delete, all tables in the area specified in the SET AREA statement are
deleted.

PATh path-name
Specifies a table to delete with the path name of the table.
By default, if you do not specify a table to delete, all tables in the area specified in the SET AREA statement are
deleted.
Path-name consists of either the object name alone, if it is unique, or a string consisting of one or more folder
names (if ICMS is installed) and an object name separated by a period to uniquely identify the object.
If a folder name or object name contains a space, period, or single quotation mark, enclose it in double quotation
marks (" ").

Usage

Deleting Tables by Owner and Path Names

To delete tables by owner and path

To delete tables by owner and path, specify the owner name and the path name instead of the table-definition number in
the DELETE statement.

To delete multiple tables for one owner

To delete multiple tables for one owner, set a default owner name on the SET statement. You don't have to re-specify the
owner name to delete subsequent tables for the same owner.

You can override the default by specifying an owner and path name in the DELETE statement. You can also change the
default by specifying another SET command.

When specifying a path name, include as many folder names (separated by periods) as it takes to uniquely identify the
object.
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If the owner or path name contains a space, period, or single quote, then the owner or path name must be specified in
double quotes.

Deleting post office objects

You can delete a post office object by specifying its table definition number.

Alternatively, to delete a post office object by owner and path, assign "POST OFFICE" to owner-name, followed by the
path name for the post office object:

DELETE OWNER "POST OFFICE"

  PATH path-name

Deleting a Post Office

A post office is deleted automatically when all of its objects are deleted.

Examples

Example 1

Deleting table by default owner names

SET OWNER USER1.

DELETE PATH ABC.

SET OWNER USER2..

DELETE PATH DEF.

BYE.

Example 2

Deleting tables by owner and path names

SET OWNER USER1.

DELETE PATH "FOLDERA.ABC"

SET OWNER USER2.

DELETE PATH "TABLE ONE".

DELETE OWNER GSR PATH EMP.

BYE.

Example 3

Specifying commits

SET COMMIT 10.

SET OWNER USER2.

DELETE PATH DEPT.

DELETE TDN 702.

BYE.

PROCESS Statement

Purpose

The PROCESS statement specifies the area or file to be processed.

Syntax
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►►── PROcess ─┬─ SEGment segment-name ─┬──────────────────┬─┬────────── . ─────►◄

              │                        └─ AREa area-name ─┘ │

              └─ FILe ──────────────────────────────────────┘

Parameters

SEGment segment-name
Specifies the name of a specific segment in the DMCL.

AREa area-name
Specifies the name of a specific area in the DMCL.

FILe
Specifies the file that contains a previously created report.

Usage

Multiple PROCESS statements

You can specify multiple areas using multiple PROCESS statements.

When Gathering Information

If you are gathering information to use for processing subsequent reports, use the PROCESS SEGMENT parameter and
specify a new data set name on the SYS004 statement in the JCL.

Processing Information in a Data Set

If the information you want to process is in a data set, use the PROCESS FILE parameter and specify the name of the
data set on the SYS004 statement in the JCL.

REPORT Statement

Purpose

The REPORT statement initiates the processing of the Space Utilization report.

Syntax

►►── REPort ─┬─ ALL ◄───────────┬─┬─ DETail ◄──┬────────────────── . ───────►◄

             └─ USEr user-name ─┘ └─ SUMmary ──┘

Parameters

ALL
Specifies a Space Utilization report containing information on every user. ALL is the default.

USEr user-name
Specifies a Space Utilization report containing information on the name of a specific user previously defined to
ASF or ICMS.

DETail
Generates a report with totals for each table of each user. Totals are listed for each user. DETAIL is the default.

SUMmary
Generates a report of space with totals listed for each user.

Usage
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You can monitor space utilization for a specific user or for all users by producing summary and detail reports. The table
below describes each kind of report:

Report type Description

USER SUMMARY Contains total of space used for one user

USER DETAIL Contains totals of space used for each table of one user

ALL SUMMARY Contains totals of space used for every user

ALL DETAIL Contains totals of space used for each table of every user

How to Generate a Space Utilization Report

Follow the steps below to generate a Space Utilization report:

1. Specify one or all areas, or specify no area if processing from a file
2. Specify the types of reports you want

ARCHIVE Statement

Purpose

The ARCHIVE statement exports all objects in the ICMS archive directory.

Syntax

►►─── ARChive . ───────────────────────────────────────────────────────────────►◄

SIGNOFF/BYE Statement

Purpose

The SIGNOFF statement terminates IDMSRADM processing.

One SIGNOFF statement is required for each IDMSRADM run.

SIGNOFF and BYE are synonyms, and can be used interchangeably.

Syntax

►►─┬─ SIGNOFf ─┬─ . ───────────────────────────────────────────────────────────►◄

   └─ BYE ─────┘

General Usage
Input

Input to IDMSRADM consists of:

• The database or sequential file containing the objects to be processed
• Statements to control the utility processing

Output

The IDMSRADM utility generates a message listing that reports on the objects processed.

In addition, depending on the operation performed, IDMSRADM may change the contents of:
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• The sequential file containing the processed objects
• The database
• The catalog segment of the dictionary

Function Exclusivity

IDMSRADM functions are exclusive. You cannot mix IMPORT, EXPORT, DELETE, or REPORT on the same IDMSRADM
run.

Execution Mode

You can execute the IDMSRADM utility in local mode or under central version.

Sample output

Below is a sample Space Utilization report:

mm/dd/yy 11:08:42             IDMSRADM              - CA/

ICMS DATABASE ADMINISTRATION UTILITY                         PAGE:     1

SIGNON USER "CULL DBA" PASSWORD ??????? DBNAME ASFDICT .

PROCESS SEGMENT ASFDICT .

REPORT ALL DETAIL  .

BYE .

mm/dd/yy 11:08:42             IDMSRADM              - CA/

ICMS DATABASE ADMINISTRATION UTILITY                         PAGE:     2

                                                      SPACE UTILIZATION BY USER

                                                    DMCL: CVDMCL       ALL  DETAIL

USER NAME                            OBJECT   TABLE

   OBJECT NAME                        TYPE    NUMBER    SEGMENT         AREA                             SPACE USED

CULL DBA

   DEMO                             DATATABLE    107    ASFDICT     IDMSR-

AREA2                                 224

   USER LIMIT:              NONE    USER TOTALS:                                                                224

mm/dd/yy 11:08:42             IDMSRADM              - CA/

ICMS DATABASE ADMINISTRATION UTILITY                         PAGE:     3

                                                      SPACE UTILIZATION BY USER

                                                    DMCL: CVDMCL       ALL  DETAIL

USER NAME                            OBJECT   TABLE

   OBJECT NAME                        TYPE    NUMBER    SEGMENT         AREA                             SPACE USED

JPD

   MYTAB                            DATATABLE    115    ASFDICT     IDMSR-

AREA2                                  56

   USER LIMIT:              NONE    USER TOTALS:                                                                 56

mm/dd/yy 11:08:42             IDMSRADM              - CA/

ICMS DATABASE ADMINISTRATION UTILITY                         PAGE:     4

                                                      SPACE UTILIZATION BY USER

                                                    DMCL: CVDMCL       ALL  DETAIL

USER NAME                            OBJECT   TABLE

   OBJECT NAME                        TYPE    NUMBER    SEGMENT         AREA                             SPACE USED

USER1

   DATATYP                          DATATABLE    112    ASFDICT     IDMSR-

AREA2                                 312

   GENTAB2                          DATATABLE    114    ASFDICT     IDMSR-

AREA2                                  56
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   GENTEST                          DATATABLE    111    ASFDICT     IDMSR-

AREA2                                  56

   STAMPTST                         DATATABLE    113    ASFDICT     IDMSR-

AREA2                                 192

   TABLE1                           DATATABLE    101    ASFDICT     IDMSR-

AREA2                                 896

   TESTTAB-103                      DATATABLE    106    ASFDICT     IDMSR-

AREA2                               1,232

   TEST2                            DATATABLE    105    ASFDICT     IDMSR-

AREA2                                 388

   TEST8                            DATATABLE    110    ASFDICT     IDMSR-

AREA2                                  56

   USER LIMIT:               300    USER TOTALS:                                                              3,188

mm/dd/yy 11:08:42             IDMSRADM              - CA/

ICMS DATABASE ADMINISTRATION UTILITY                         PAGE:     5

                                                      SPACE UTILIZATION BY USER

                                                    DMCL: CVDMCL       ALL  DETAIL

USER NAME                            OBJECT   TABLE

   OBJECT NAME                        TYPE    NUMBER    SEGMENT         AREA                             SPACE USED

   TOTALS FOR THIS REPORT .........................                                                           3,468

mm/dd/yy 11:08:42             IDMSRADM              - CA/

ICMS DATABASE ADMINISTRATION UTILITY                         PAGE:     6

*** END OF JOB ***

JCL Support

z/OS -- Central Version (CV)

JCL to execute IDMSRADM in CV mode z/OS

//RADM     EXEC PGM=IDMSRADM,REGION=1024K

//STEPLIB  DD   DSN=idms.dba.loadlib,DISP=SHR

//         DD   DSN=idms.custom.loadlib,DISP=SHR

//         DD   DSN=idms.cagjload,DISP=SHR

//sysctl   DD   DSN=idms.sysctl,DISP=SHR

//dcmsg    DD   DSN=idms.sysmsg.ddldcmsg,DISP=SHR

//SYS004   DD   DSN=radm.archive,DISP=(NEW,CATLG,DELETE),

//             UNIT=disk,VOL=SER=nnnnnn,SPACE=(TRK,(nn,nn)),

//             DCB=BLKSIZE=5492

//SYSLST   DD   SYSOUT=A

//SYSIDMS  DD   *

DMCL=dmcl-name

put other SYSIDMS parameters, as required, here

/*

//SYSIPT   DD   *
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put IDMSRADM parameter statements here

Item Description

idms.dba.loadlib Data set name of the load library containing the DMCL and
database name table load modules

idms.custom.loadlib Data set name of the load library containing customized load
modules

idms.cagjload Data set name of the load library containing the IDMS executable
modules that do not require customization

idms.sysctl Data set name of the SYSCTL file

radm.archive Data set name of the sequential file; can be output to disk

disk Symbolic device name of the SYS004 file

5492 Block size of the SYS004 file; must be a multiple of 5492

NOTE
The DCB RECFM and LRECL specifications for the sequential file are built into IDMSRADM; the utility will
override user specifications for these parameters.

z/OS -- Local Mode

JCL to execute IDMSRADM in local mode (z/OS)

//RADM     EXEC PGM=IDMSRADM,REGION=1024K

//STEPLIB  DD   DSN=idms.dba.loadlib,DISP=SHR

//         DD   DSN=idms.custom.loadlib,DISP=SHR

//         DD   DSN=idms.cagjload,DISP=SHR

//asfdml   DD   DSN=idms.asfdict.ddldml,DISP=SHR

//asflod   DD   DSN=idms.asfdict.asflod,DISP=SHR

//asfdefn  DD   DSN=idms.asfdict.asfdefn,DISP=SHR

//asfdata  DD   DSN=idms.asfdict.asfdata,DISP=SHR

//dcmsg    DD   DSN=idms.sysmsg.ddldcmsg,DISP=SHR

//sysjrnl  DD   DSN=idms.tapejrnl,DISP=???

//SYS004   DD   DSN=radm.archive,DISP=(NEW,CATLG,DELETE),

//              UNIT=disk,VOL=SER=nnnnnn,SPACE=(TRK,(nn,nn)),

//              DCB=BLKSIZE=5492

//SORTWK01 DD   UNIT=SYSDA,SPACE=(TRK,(nn,nn))

//SORTWK02 DD   UNIT=SYSDA,SPACE=(TRK,(nn,nn))

//SORTMSG  DD   SYSOUT=A

//SYSLST   DD   SYSOUT=A

//SYSIDMS  DD   *

DMCL=dmcl-name

put other SYSIDMS parameters, as required, here

/*

//SYSIPT   DD   *
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put IDMSRADM parameter statements here

Item Description

idms.dba.loadlib Data set name of the load library containing the DMCL and
database name table load modules

idms.custom.loadlib Data set name of the load library containing the IDMS customized
executable modules

idms.cagjload Data set name of the load library containing the IDMS executable
modules that do not require customization

asfdml Ddname of the asf dictionary definition (DDLDML) area

idms.asfdict.ddldml Data set name of the asf dictionary definition (DDLDML) area

asflod Ddname of the asf dictionary definition load (DDLDCLOD) area

idms.asfdict.asflod Data set name of the asf dictionary definition load (DDLDCLOD)
area

asfdefn Ddname of the asf data definition (IDMSR-AREA) area

idms.asfdict.asfdefn Data set name of the asf data definition area (IDMSR-AREA) area

asfdata Ddname of the asf data (IDMSR-AREA2) area

idms.asfdict.asfdata Data set name of the asf data area (IDMSR-AREA2) area

idms.sysctl Data set name of the SYSCTL file

radm.archive Data set name of the sequential file; can be output to disk

disk Symbolic device name of the SYS004 file

5492 Block size of the SYS004 file; must be a multiple of 5492

NOTE
The DCB RECFM and LRECL specifications for the sequential file are built into IDMSRADM; the utility will
override user specifications for these parameters.

z/VSE -- Local Mode

NOTE
IDMSRADM may need to be relink edited with an IDMSDBLP module before being executed.

For information on the IDMSDBLP module, see the z/VSE JCL section in IDMS Utilities Section.

JCL to execute IDMSRADM in local mode (z/VSE)

// EXEC PROC=IDMSLBLS

// DLBL radmarc,'radm.archive',0

// EXTENT SYS004,nnnnnn,1,,ssss,tttt

// ASSGN SYS004,DISK,VOL=nnnnnn,SHR

// DLBL SORTWK1,'sort.work1',0

// EXTENT sysnnn,nnnnnn,1,,ssss,tttt

// ASSGN sysnnn,DISK,VOL=nnnnnn,SHR

// DLBL SORTWK2,'sort.work2',0

// EXTENT sysnnn,nnnnnn,1,,ssss,tttt

// ASSGN sysnnn,DISK,VOL=nnnnnn,SHR

// LIBDEF *,SEARCH=CA IDMS nn.n libraries

// EXEC IDMSRADM
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put SYSIDMS parameters, as required, here

/*

put IDMSRADM input parameters here

/*

/&

Item Description

IDMSLBLS Name of the procedure provided at installation that contains the
file definitions for IDMS dictionaries and databases.
Note: IDMSLBLS, distributed on the installation media, should
be tailored to define site-specific files. The proc may be copied
and modified under another name so that one set of statements
could be invoked for central version execution (include a SYSCTL
definition and journal file definitions, for example) and another set
of statements could be invoked for local mode execution.
For a complete listing of IDMSLBLS, see IDMSLBLS Procedure
later in this section.

radmarc Filename of the sequential file

radm.archive File-ID of the sequential file

nnnnnn Volume serial id

ssss Starting track or block of disk extent

tttt Number of tracks

sys004 Logical unit assignment of the sequential file

sort.work1 File name of the sort work 1 file

sort.work2 File name of the sort work 2 file
Note: If executing IDMSRADM for the purpose of reporting on
space utilization, two sort work files must be defined.

sysnnn Logical unit assignment for first sort work file

IDMS nn.n libraries IDMS libraries established at installation

NOTE
SYSIDMS is a parameter file added to the JCL stream of IDMS batch jobs that allows you to specify runtime
directives such as, the name of the DMCL and database to use at runtime, as well as operating system-
dependent file information. SYSIDMS is defined in the IDMSLBLS procedure.

z/VSE -- Central Version (CV)

JCL to execute IDMSRADM in CV mode (z/VSE)

// UPSI  b

// DLBL  sysctl,'cdms.sysctl',,DA

// EXTENT sysnnn,nnnnnn
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// ASSGN  sysnnn,DISK,VOL=nnnnnn,SHR

Item Description

b A 1 through 8 character UPSI bit switch, as specified in the
IDMSOPTI module.
Note: If IDMSRADM is linked with an IDMSOPTI module which
includes an UPSI specification and a SYSCTL file is not defined
in the proc or JCL, you must insert the UPSI statement at the
beginning of the JCL (before the EXEC PROC=) and execute
a tailored IDMSLBLS proc which includes DLBL and EXTENT
statements for journal files.

sysctl Filename of the SYSCTL file

cdms.sysctl File-ID of the SYSCTL file.
Note: A SYSCTL statement defined in the JCL (in-line or within
the proc) is used to override the IDMSOPTI specification.

sysnnn Logical unit assignment of the SYSCTL file

nnnnnn Volume serial number

NOTE
For more information on SYSIDMS,see IDMS Common Facilities Section parameters.

z/VM -- Local Mode

JCL to execute IDMSRADM in local mode ('z/VM')

FILEDEF userdb DISK user db f (RECFM F LRECL pppp BLKSIZE pppp XTENT nnnn

Additional database, dictionary file assignments, as required

FILEDEF SYS004 TAP1 SL VOLID nnnnnn (BLKSIZE 5492

FILEDEF SYSLST PRINTER

FILEDEF sysjrnl TAP1 SL VOLID nnnnnn (RECFM VB LRECL lll BLKSIZE bbb

FILEDEF SYSIDMS DISK sysidms input a

FILEDEF SYSIPT DISK radm input a

GLOBAL LOADLIB dbalib

GLOBAL LOADLIB idmslib

OSRUN IDMSRADM

Item Description

userdb Ddname of the user database file

user db f File identifier of the user database file

nnnnnn Volume serial number of the sequential file which can be output to
disk and is not required for a DELETE operation

5492 Block size of the sequential file which must be a multiple of 5492

sysjrnl File identifier of local mode journal file

sysidms input a File identifier of the file containing the input parameters for
SYSIDMS
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radm input a File identifier of the file containing the IDMSRADM input
parameters

dbalib Filename of load library containing DMCL and DBname table

idmslib Filename of IDMS/DB load library containing subschema and
DMCL load modules

z/VM -- Central Version (CV)

To execute IDMSRADM in CV mode, modify the local mode JCL listed above as follows:

• Remove SYSJRNL and dictionary FILEDEF commands
• Identify the DC/UCF system to be accessed by IDMSRADM using the CVMACH and CVNUM SYSIDMS parameters

Runtime Parameters

IDMSFD references the SYSIDMS file, a file in which you can specify parameters that describe physical requirements
(such as DMCL or dictionary to access), runtime parameters, or operating system-specific file information.

For information on all SYSIDMS parameters, see IDMS Common Facilities Section or IDMS Navigational DML
Programming Section.

Creating the SYSIPT File

To create the SYSIPT file, enter these CMS commands:

XEDIT sysipt data a (NOPROF

INPUT

 .

 .

 .

Enter IDMSRADM parameters, then press ENTER to end input

 .

 .

 .

FILE

IDMSLBLS Procedure

What is the IDMSLBLS Procedure

IDMSLBLS is a procedure provided during an IDMS z/VSE installation. It contains file definitions for the IDMS components
listed below. These components are provided during installation:

• Dictionaries
• Sample databases
• Disk journal files
• SYSIDMS file

Tailor the IDMSLBLS procedure to reflect the filenames and definitions in use at your site and include this procedure in z/
VSE JCL job streams.

The sample z/VSE JCL provided in this document includes the IDMSLBLS procedure. Therefore, individual file definitions
for IDMS dictionaries, sample databases, disk journal files, and SYSIDMS file are not included in the sample JCL.

IDMSLBLS Procedure Listing
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* -------- LIBDEFS --------

// LIBDEF  *,SEARCH=idmslib.sublib

// LIBDEF  *,CATALOG=user.sublib

/*  ------------------------- LABELS -------------------------

// DLBL    idmslib,'idms.library',2099/365

// EXTENT  ,nnnnnn,,,ssss,1500

// DLBL    dccat,'idms.system.dccat',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,31

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    dccatl,'idms.system.dccatlod',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,6

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    dccatx,'idms.system.dccatx',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,11

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    dcdml,'idms.system.ddldml',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,101

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    dclod,'idms.system.ddldclod',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,21

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    dclog,'idms.system.ddldclog',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,401

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    dcrun,'idms.system.ddldcrun',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,68

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    dcscr,'idms.system.ddldcscr',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,135

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    dcmsg,'idms.sysmsg.ddldcmsg',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,201

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    dclscr,'idms.sysloc.ddlocscr',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,6

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    dirldb,'idms.sysdirl.ddldml',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,201

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    dirllod,'idms.sysdirl.ddldclod',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,2

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    empdemo,'idms.empdemo1',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,11

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    insdemo,'idms.insdemo1',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,6

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    orgdemo,'idms.orgdemo1',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,6

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    empldem,'idms.sqldemo.empldemo',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,11
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// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    infodem,'idms.sqldemo.infodemo',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,6

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    projdem,'idms.projseg.projdemo',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,6

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    indxdem,'idms.sqldemo.indxdemo',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,6

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    sysctl,'idms.sysctl',2099/365,SD

// EXTENT  SYSnnn,nnnnnn,,,ssss,2

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    secdd,'idms.sysuser.ddlsec',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,26

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    dictdb,'idms.appldict.ddldml',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,51

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    dloddb,'idms.appldict.ddldclod',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,51

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    sqldd,'idms.syssql.ddlcat',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,101

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    sqllod,'idms.syssql.ddlcatl',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,51

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    sqlxdd,'idms.syssql.ddlcatx',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,26

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    asfdml,'idms.asfdict.ddldml',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,201

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    asflod,'idms.asfdict.asflod',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,401

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    asfdata,'idms.asfdict.asfdata',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,201

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    ASFDEFN,'idms.asfdict.asfdefn',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,101

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    j1jrnl,'idms.j1jrnl',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,54

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    j2jrnl,'idms.j2jrnl',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,54

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    j3jrnl,'idms.j3jrnl',2099/365,DA

// EXTENT  SYSnnn,nnnnnn,,,ssss,54

// ASSGN   SYSnnn,DISK,VOL=nnnnnn,SHR

// DLBL    SYSIDMS,'#SYSIPT',0,SD
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/+

/*

Item Description

idmslib.sublib Name of the sublibrary within the library containing IDMS modules

user.sublib Name of the sublibrary within the library containing user modules

idmslib Filename of the file containing IDMS modules

idms.library File-ID associated with the file containing IDMS modules

SYSnnn Logical unit of the volume for which the extent is effective

nnnnnn Volume serial identifier of appropriate disk volume

ssss Starting track (CKD) or block (FBA) of disk extent

dccat Filename of the system dictionary catalog (DDLCAT) area

idms.system.dccat File-ID of the system dictionary catalog (DDLCAT) area

dccatl Filename of the system dictionary catalog load (DDLCATLOD)
area

idms.system.dccatlod File-ID of the system dictionary catalog load (DDLCATLOD) area

dccatx Filename of the system dictionary catalog index (DDLCATX) area

idms.system.dccatx File-ID of the system dictionary catalog index (DDLCATX) area

dcdml Filename of the system dictionary definition (DDLDML) area

idms.system.ddldml File-ID of the system dictionary definition (DDLDML) area

dclod Filename of the system dictionary definition load (DDLDCLOD)
area

idms.system.ddldclod File-ID of the system dictionary definition load (DDLDCLOD) area

dclog Filename of the system log area (DDLDCLOG) area

idms.system.ddldclog File-ID of the system log (DDLDCLOG) area

dcrun Filename of the system queue (DDLDCRUN) area

idms.system.ddldcrun File-ID of the system queue (DDLDCRUN) area

dcscr Filename of the system scratch (DDLDCSCR) area

idms.system.ddldcscr File-ID of the system scratch (DDLDCSCR) area

dcmsg Filename of the system message (DDLDCMSG) area

idms.sysmsg.ddldcmsg File-ID of the system message (DDLDCMSG) area

dclscr Filename of the local mode system scratch (DDLOCSCR) area

idms.sysloc.ddlocscr File-ID of the local mode system scratch (DDLOCSCR) area

dirldb Filename of the IDMSDIRL definition (DDLDML) area

idms.sysdirl.ddldml File-ID of the IDMSDIRL definition (DDLDML) area

dirllod Filename of the IDMSDIRL definition load (DDLDCLOD) area

idms.sysdirl.dirllod File-ID of the IDMSDIRL definition load (DDLDCLOD) area

empdemo Filename of the EMPDEMO area

idms.empdemo1 File-ID of the EMPDEMO area

insdemo Filename of the INSDEMO area
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idms.insdemo1 File-ID of the INSDEMO area

orgdemo Filename of the ORGDEMO area

idms.orgdemo1 File-ID of the ORDDEMO area

empldem Filename of the EMPLDEMO area

idms.sqldemo.empldemo File-ID of the EMPLDEMO area

infodem Filename of the INFODEMO area

idms.sqldemo.infodemo File-ID of the INFODEMO area

projdem Filename of the PROJDEMO area

idms.projseg.projdemo File-ID of the PROJDEMO area

indxdem Filename of the INDXDEMO area

idms.sqldemo.indxdemo File-ID of the INDXDEMO area

sysctl Filename of the SYSCTL file

idms.sysctl File-ID of the SYSCTL file

secdd Filename of the system user catalog (DDLSEC) area

idms.sysuser.ddlsec File-ID of the system user catalog (DDLSEC) area

dictdb Filename of the application dictionary definition area

idms.appldict.ddldml File-ID of the application dictionary definition (DDLDML) area

dloddb Filename of the application dictionary definition load area

idms.appldict.ddldclod File-ID of the application dictionary definition load (DDLDCLOD)
area

sqldd Filename of the SQL catalog (DDLCAT) area

idms.syssql.ddlcat File-ID of the SQL catalog (DDLCAT) area

sqllod Filename of the SQL catalog load (DDLCATL) area

idms.syssql.ddlcatl File-ID of SQL catalog load (DDLCATL) area

sqlxdd Filename of the SQL catalog index (DDLCATX) area

idms.syssql.ddlcatx File-ID of the SQL catalog index (DDLCATX) area

asfdml Filename of the asf dictionary definition (DDLDML) area

idms.asfdict.ddldml File-ID of the asf dictionary definition (DDLDML) area

asflod Filename of the asf dictionary definition load (ASFLOD) area

idms.asfdict.asflod File-ID of the asf dictionary definition load (ASFLOD) area

asfdata Filename of the asf data (ASFDATA) area

idms.asfdict.asfdata File-ID of the asf data area (ASFDATA) area

ASFDEFN Filename of the asf data definition (ASFDEFN) area

idms.asfdict.asfdefn File-ID of the asf data definition area (ASFDEFN) area

j1jrnl Filename of the first disk journal file

idms.j1jrnl File-ID of the first disk journal file

j2jrnl Filename of the second disk journal file

idms.j2jrnl File-ID of the second disk journal file

j3jrnl Filename of the third disk journal file
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idms.j3jrnl File-ID of the third disk journal file

SYSIDMS Filename of the SYSIDMS parameter file

MAINTAIN ASF
The MAINTAIN ASF utility statement deletes, loads, or extends an ASF-defined table. You can run MAINTAIN ASF all at
once or break it into steps.

Maintain ASF Description
Authorization

You must have DBAWRITE authority on the area(s) containing the table and its associated index(es).

Stick.Syntax

►►─── MAINTAIN ASF ───────────────────────────────────────────────────────────►

 ►─── IN SEGMENT segment-name ────────────────────────────────────────────────►

 ►─── USING subschema-name ───────────────────────────────────────────────────►

 ►─┬────────┬─────────────────────────────────────────────────────────────────►

   └─ TEST ─┘

 ►─┬──────────────────────────────┬───────────────────────────────────────────►

   └─ NOTIFY notify-record-count ─┘

 ►─┬──────────────────────┬───────────────────────────────────────────────────►

   ├─ FROM ─┬─ step-name ─┘

   └─ STEP ─┘

 ►─┬─ DELETE ─┬─┬─ TABLE table-definition-number ─┬─┬─────────────┬───────────►

   ├─ LOAD ───┤ └─ RECORD record-name ────────────┘ ├─ CONNECT   ─┤

   └─ EXTEND ─┘                                     └─ NOCONNECT ─┘

 ►─┬─────────────────────┬────────────────────────────────────────────────────►

   └─ RECFORM ─┬─ F ───┬─┘

               └─ V ───┘

 ►─┬────────────────────────┬─────────────────────────────────────────────────►

   └─ INPUT input-filename ─┘

 ►─── as SORTEXIT ────────────────────────────────────────────────────────────►

 ►─── REUSE workfiles ────────────────────────────────────────────────────────►◄

Parameters

IN SEGMENT
Specifies the segment containing the table to be processed.
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segment-name
The name of the segment.

USING
Specifies the subschema that defines the table.
subschema-name

The name of the subschema.
TEST

Processes only the first 100 records of the database.
See "Usage", below.

NOTIFY
Directs MAINTAIN ASF to send a message to the operator whenever a specified number of rows have been
processed.
The message states the step currently being executed and the number of rows that have been processed.
notify-record-count

The number of records to process before sending a message.
FROM

Specifies that MAINTAIN ASF should begin at a specified step and complete all remaining steps.
step-name

The name of the first step that MAINTAIN ASF should execute.
If the specified restart step is any step except IDMSTABX, all other parameters are ignored. In this case,
MAINTAIN ASF gets the information normally provided by the other parameters from the intermediate work files.

STEP
Directs MAINTAIN ASF to execute only one step of the table maintenance process.
By default, if you do not specify STEP, MAINTAIN ASF will perform all steps.
If the specified step is any step except IDMSTABX, all other parameters are ignored. In this case, MAINTAIN ASF
gets the information normally provided by the other parameters from the intermediate work files.
step-name

The name of the first or only step to execute.
The name must be one of the following:

• IDMSTABX
• SORT3
• IDMSDBL3
• SORT4
• IDMSDBL4

DELETE
Directs MAINTAIN ASF to erase all rows of the specified table, and all associated index structures. The table
definition remains intact.

LOAD
Directs MAINTAIN ASF to load the specified table from an external file.
All indexes associated with the table must be empty.

EXTEND
Directs MAINTAIN ASF to add rows to the existing specified table.
At least one index must not be empty. If all indexes are empty, MAINTAIN ASF will perform a LOAD.

TABLE
Specifies the table with its table definition number.
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"table-definition-number"
The table definition number assigned to the table when it was created.
The table definition must be enclosed in double quotes.

RECORD
Specifies the table with its record name.
"record-name"

The record name by which the table is identified in the schema.
The record name must be enclosed in double quotes.

CONNECT
Directs MAINTAIN ASF to connect all rows added during a LOAD or EXTEND operation to all section and
automatic indexes.
By default, if you do not specify CONNECT or NOCONNECT, MAINTAIN ASF will connect added rows to the
indexes.

NOCONNECT
Directs MAINTAIN ASF not to build index structures during the LOAD or EXTEND operation.
If you specify NOCONNECT, you must use the MAINTAIN INDEX utility at a later time to build the index(es).
For more information on the MAINTAIN INDEX utility, see IDMS Utilities Section

RECFORM
Specifies whether the input file has a fixed or variable format.
By default, if you do not specify a format, MAINTAIN ASF assumes the file has a fixed format.
F

Specifies that the file has a fixed format.
This is the default.

V
Specifies that the file has a variable format.

INPUT input-filename
Specifies the DD/ASSIGN/FILEDEF/FILE statement in the JCL that contains the input for a LOAD or EXTEND
operation.
By default, if you do not specify a DD/ASSIGN/FILEDEF/FILE, MAINTAIN ASF uses SYS001.

as SORTEXIT
Causes each DBLx step in the utility to return its input data directly from the preceding sort instead of having the
sort write the data to a workfile. This option eliminates one workfile for each sort and saves the I/O it takes to write
then read the workfile.

REUSE workfiles
Causes each step in the utility to reuse an existing workfile, if possible, when writing its output data, instead of
writing to a new one for each step. This reduces the number of workfiles that need to be allocated.

ASF JCL
In the sections to follow is JCL for IDMS/DB running in local mode for the z/OS, z/VSE, and z/VM operating systems:

JCL Considerations

When you submit a MAINTAIN ASF statement to IDMS/DB through the batch command facility, the JCL to execute the
facility must include statements to define:

• The files containing the areas to be processed
• Sort space
• The intermediate work files
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The following table indicates which workfiles are created and read by the different utility steps depending on the use of the
SORTEXIT and REUSE WORKFILE options.

Step Input Output
MAINTAIN ASF: NOT Sortexit mode and NOT reusing workfiles.
 
IDMSTABX  SYS003
SORT3 SYS003 SYS004
IDMSDBL3 SYS004 SYS005
SORT4 SYS005 SYS006
IDMSDBL4 SYS006  
MAINTAIN ASF: NOT Sortexit mode and REUSING workfiles.
 
IDMSTABX  SYS003
SORT3 SYS003 SYS004
IDMSDBL3 SYS004 SYS003
SORT4 SYS003 SYS004
IDMSDBL4 SYS004  
MAINTAIN ASF: SORTEXIT mode and NOT reusing workfiles.
 
IDMSTABX  SYS003
SORT3/IDMSDBL3 SYS003 SYS005
SORT4/IDMSDBL4 SYS005  
MAINTAIN ASF: SORTEXIT mode and REUSING workfiles.
 
IDMSTABX  SYS003
SORT3/IDMSDBL3 SYS003 SYS003
SORT4/IDMSDBL4 SYS003  

NOTE
For sample JCL to run the Batch Command Facility, see IDMS Utilities Section.

z/OS

DD statements for the batch command facility (z/OS)

//asflod   DD   DSN=idms.asfdict.asflod,DISP=SHR ◄--- Only needed if the 'RU'

//userdb   DD   DSN=userdb,DISP=SHR                   subschema is in the ASF load exec.

//RELDCTL  DD   DSN=reldctl.file,DISP=(NEW,PASS),UNIT=disk,

//             DCB=(RECFM=FB,LRECL=60,BLKSIZE=bbb)

//infile   DD   DSN=input.file,DISP=OLD

//SYS003   DD   DSN=user.dbl003,DISP=(NEW,PASS),UNIT=tape003,

//             DCB=(RECFM=VB,LRECL=rrr003,BLKSIZE=bbb003)

//SYS004   DD   DSN=user.dbl004,DISP=(NEW,PASS),UNIT=tape004,

//             DCB=(RECFM=VB,LRECL=rrr004,BLKSIZE=9bb004)

//SYS005   DD   DSN=user.dbl005,DISP=(NEW,PASS),UNIT=tape005,
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//             DCB=(RECFM=VB,LRECL=rrr005,BLKSIZE=bbb005)

//SYS006   DD   DSN=user.dbl006,DISP=(NEW,PASS),UNIT=tape006,

//             DCB=(RECFM=VB,LRECL=rrr006,BLKSIZE=bbb006)

//SYSPCH   DD   DSN=&&sort,DISP=(NEW,PASS),UNIT=disk,

//             SPACE=(TRK,1),DCB=BLKSIZE=80

Item Description

userdb Ddname of the existing database file

user.userdb Data set name of the existing database file

reldctl.file File containing control records; the logical record length of this file
must be a multiple of four.

bbb Block size of the RELDCTL file

disk Symbolic device name of the RELDCTL file

infile Ddname of the file containing input data for the table; If the
records are a fixed length, the length must match the record length
as defined in the subschema.

input.file Data set name of the file containing input data for the table

user.dbl003 Data set name of the intermediate work file containing index
descriptors from IDMSTABX

tape003 Symbolic device name of the SYS003 file

rrr003 Record size of the SYS003 file

bbb003 Block size of the SYS003 file

user.dbl004 Data set name of the intermediate work file containing the output
from SORT3

tape004 Symbolic device name of the SYS004 file

rrr004 Record size of the SYS004 file; should be the same as rrr003

bbb004 Block size of the SYS004 file; should be the same as bbb003

user.dbl005 Data set name of the intermediate work file containing pointers for
user owned index sets from IDMSDBL3

tape005 Symbolic device name of the SYS005 file

rrr005 Record size of the SYS005 file

bbb005 Block size of the SYS005 file

user.dbl006 Data set name of the intermediate work file containing sorted
pointers for user owned index sets from SORT4

tape006 Symbolic device name of the SYS006 file

rrr006 Record size of the SYS006 file; should be the same as rrr005

bbb006 Block size of the SYS006 file; should be the same as bbb005

&.&sort. Data set name of the SYSPCH file containing sort parameters
from IDMSTABX and IDMSDBL3

disk Symbolic device name of the SYSPCH file
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z/VSE -- Local Mode

NOTE
MAINTAIN ASF may need to be relink edited with an IDMSDBLP module before being executed.

For information on the IDMSDBLP module, see the 'z/VSE JCL' section in IDMS Utilities Section.

JCL to execute MAINTAIN ASF in local mode (z/VSE)

// EXEC PROC=IDMSLBLS

// DLBL RELDCTL,'user.reldctl',,SD

// EXTENT SYSnnn,nnnnnn,,,ssss,tttt

// ASSGN SYSnnn,DISK,VOL=vvvvvv,SHR

// DLBL infile,'input.data',,SD

// EXTENT SYS001,nnnnnn,,,ssss,tttt

// ASSGN SYS001,DISK,VOL=vvvvvv,SHR

// DLBL SYSPCH,'sort.info'

// EXTENT SYSPCH,nnnnnn,,,ssss,tttt

// ASSGN SYSPCH,DISK,VOL=nnnnnn,SHR

// DLBL SYS003,'user.fil3',,SD

// EXTENT SYS003,nnnnnn,,,ssss,tttt

// ASSGN SYS003,DISK,VOL=nnnnnn,SHR

// DLBL SYS004,'user.fil4',,SD

// EXTENT SYS004,nnnnnn,,,ssss,tttt

// ASSGN SYS004,DISK,VOL=nnnnnn,SHR

// DLBL SYS005,'user.fil5',,SD

// EXTENT SYS005,nnnnnn,,,ssss,tttt

// ASSGN SYS005,DISK,VOL=nnnnnn,SHR

// DLBL SYS006,'user.fil6',,SD

// EXTENT SYS006,nnnnnn,,,ssss,tttt

// ASSGN SYS006,DISK,VOL=nnnnnn,SHR

// DLBL SORTWK1,'sort.work.file'

// EXTENT SYSnnn,SYSWK0,,1,30

// ASSGN SYSnnn,SYS001,OUTPUT

Put additional sort files, as required, here

// DLBL SYSIDMS,'#SYSIPT'

// EXEC    IDMSBCF

Put parms for SYSIDMS here

/*

Put parms for MAINTAIN ASF here

/*

/&

Item Description

IDMSLBLS Name of the procedure provided at installation that contains the
file definitions for IDMS dictionaries and databases.
Note: Tailor the IDMSLBLS proc provided on the installation
media to include the appropriate files (database, journal, etc.) for
local mode processing.
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user.reldctl File containing control records
Note: The logical record length of this file must be a multiple of
four.

SYSnnn Logical unit of the volume for which the extent is effective

nnnnnn Volume serial ID

ssss Starting track of block of disk extent

tttt Number of tracks

infile Filename of the input data for LOAD or EXTEND operations
as specified in MAINTAIN ASF input statements. If not named
specifically, filename should be SYS001.

input.data File-ID of the input data for LOAD or EXTEND operations

sort.info sort control info for intermediate sorts which is punched by the
utility

user.fil3 Intermediate file written by utility steps

user.fil4 Intermediate file written by utility steps

user.fil5 Intermediate file written by utility steps

user.fil6 Intermediate file written by utility steps

NOTE
SYSIDMS is a parameter file added to the JCL stream of IDMS batch jobs that allows you to specify runtime
directives such as, the name of the DMCL and database to use at runtime, as well as operating system-
dependent file information. SYSIDMS is defined in the IDMSLBLS procedure.

For more information on SYSIDMS,see IDMS Common Facilities Section parameters.

z/VM -- Local Mode

JCL to execute MAINTAIN ASF in local mode ('z/VM')

FILEDEF RELDCTL DISK user reldctl a (RECFM FB LRECL 60 BLKSIZE bbbctl

FILEDEF SYS001 DISK input data a (RECFM FB LRECL rrr BLKSIZE bbb

FILEDEF SYSPCH DISK sort maint a (RECFM F BLKSIZE 80

FILEDEF SYS003 DISK tabx out a (RECFM VB LRECL rrr BLKSIZE bbb

FILEDEF SYS004 DISK sort1 out a (RECFM VB LRECL rrr BLKSIZE bbb

FILEDEF SYS005 DISK dbl3 out a (RECFM VB LRECL rrr BLKSIZE bbb

FILEDEF SYS006 DISK sort2 out a (RECFM VB LRECL rrr BLKSIZE bbb

FILEDEF SYSIDMS DISK sysidms input a (RECFM FB LRECL rrr BLKSIZE bbb

OSRUN IDMSBCF

Item Description

user reldctl a File containing control records.
Note:The logical record length of this file must be a multiple of
four.

bbbctl Size of the RELDCTL file which should be a multiple of 60 with
max size of 32,760

input data a MAINTAIN ASF input statements
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rrr Size of input record which must agree with the record length as
defined in subschema (SR51)

bbb Blocksize

sort maint a Sort control information punched by utility

tabx out a Filename of the utility's intermediate output file

sort1 out a Filename of the utility's intermediate output file

dbl3 out a Filename of the utility's intermediate output file

sort2 out a Filename of the utility's intermediate output file

sysidms input a File containing SYSIDMS parameters

IDMSBCF Program to be executed from the CMS LOADLIB

z/VM -- Central version (CV)

The CMS commands you use to run MAINTAIN ASF under the central version follow:

JCL to execute MAINTAIN ASF in CV mode ('z/VM')

FILEDEF SYSIPT DISK sysipt data a (RECFM F LRECL ppp BLKSIZE ppp

EXEC IDMSFD

OSRUN IDMSBCF

Item Description

sysipt data a Filename, type, and mode of the file containing MAINTAIN ASF
parameters

ppp Record length of the sysipt data file

nnn Block size of the sysipt data file

IDMSFD Exec which defines all FILEDEFs, TXTLIBs, and LOADLIBs
required by the system

IDMSBCF Program to be executed from the CMS LOADLIB

Runtime Parameters

IDMSFD references the SYSIDMS file, a file in which you can specify parameters that describe physical requirements
(such as DMCL or dictionary to access), runtime parameters, or operating system-specific file information.

For more information on SYSIDMS,See IDMS Common Facilities Section parameters.

Creating the SYSIPT File

To create the SYSIPT file, enter these CMS commands:

XEDIT sysipt data a (NOPROF

INPUT

 .

 .

 .

Enter MAINTAIN ASF parameters, then press ENTER to end input

 .

 .
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 .

FILE

Logical Record Facility
The Logical Record Facility (LRF) is a runtime facility that allows application programmers to access IDMS data without
having to know the physical structure of the database. Under LRF, programmers do not have to use database navigation
statements to access information. This is because the DBA predefines database access logic that is typically coded by
programmers. The following steps take place when you generate a table through ASF with LRF:

1. Record and element definitions are added to the data dictionary (stored tables only):
– Records are named RFUR-nnnnnn-DATA, where nnnnnn is the table definition number.
– Element names are the STORED COLUMN NAME shown on the Extended Column Definition screen.

2. Record and set descriptions are added to the IDMS/R schema (stored tables only). The following descriptions are
added (nnnnnn is the table definition number):

RFUR-nnnnnn-DATA record
-- The record type in which rows of the table are stored as record occurrences.

RFUR-nnnnnn-OOAK record
-- An IDMS/R-defined OOAK record.

RFUS-nnnnnn-SET set
-- An unsorted indexed set defined if the storage sequence of the table is NEXT, PRIOR, FIRST, or LAST.

RFPS-nnnnnn-SET set
-- An indexed set defined if the storage sequence of the table is designated by the key number of an index key.

RFFS-nnnnnn-yyyy set
-- One for each fast access key defined on the Extended Key Definition screen. The variable yyyy is the field
definition number for the column, which is assigned in the FDEFREC.

RFKS-nnnnnn-zzzz set
-- One for each additional key defined on the Extended Key Definition screen that is not used as the storage
sequence. The variable zzzz is the key number of the additional key.

3. A subschema is generated, which consists of:
– A logical record that contains the following elements:

ASF-RDEF-REC
-- The table definition record

RFUR-nnnnnn-OOAK
-- The system-defined OOAK record

RFUR-nnnnnn-DATA
-- The record used to store rows of the table

RFUR-nnnnnn-WORK
-- An IDD work record, which is included if any work fields are defined for the table

ASF names the logical record by modifying the table name to conform to COBOL naming conventions.
– Logical-record paths, which allow an application program to access occurrences of the logical record:

• For a stored table, ASF generates an OBTAIN, STORE, MODIFY, and ERASE path by default.
• For a table definition (an ASF view), ASF generates an OBTAIN and MODIFY path only.

4. A map is created. The columns defined for the table become the data fields for the map. The map is named
RMnnnnnn (nnnnnn is the table definition number).
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5. A dialog that uses the subschema and map is generated to allow online access of the table through ASF. The
dialog is named RDnnnnnn (nnnnnn is the table definition number). In addition to the subschema (RUnnnnnn) and
map (RMnnnnnn), the dialog has the following components:

ASF-PARM-REC
-- A parameter record included in every ASF-generated dialog

Process modules
, as follows:
RDnnnnnn-PREMAP

-- Premap process, which prepares the map for display
RDnnnnnn-CLEAR

-- Response process for the CLEAR key, which exits from the ASF screen
RDnnnnnn-ENTER

-- Response process for the ENTER key, which is used to retrieve the next table row
RDnnnnnn-PA1

-- Response process for the PA1 key, which exits from ASF
RDnnnnnn-PF1

-- Response process for [PF1], which stores a table row
RDnnnnnn-PF2

-- Response process for [PF2], which modifies a table row
RDnnnnnn-PF3

-- Response process for [PF3], which erases a table row

NOTE
For more information on table generation through ASF, see the section "Creating and Using Stored Tables".

You can extend the capabilities of ASF by tailoring the subschemas it generates. You do this by using the
subschema compiler to change the ASF-generated paths. The following considerations apply:

• If you want to continue to access the subschema through ASF, you cannot change the way the RFUR-nnnnnn-
DATA records are accessed. You should leave intact the logic that uses the ASF-RDEF-OWN, ASF-RDEF-REC,
RFUR-nnnnnn-OOAK, and RFUR-nnnnnn-DATA records.

• If you ever regenerate the table in ASF, your changes will not be reflected in the new table.
• If you use the subschema compiler to add fields (such as work fields) to an ASF-generated table, the fields won't

be recognized by the IDB catalog. Therefore, it is best to add the fields through ASF and then modify them, as
appropriate.

• If tables generated through ASF are placed in extent areas, the application that uses the subschema must ready the
areas in a shared usage mode. This is done through the READY ALL statement.

NOTE
Be aware that when you change an ASF-generated subschema, you may also have to change the associated
map and dialogs.

In the examples shown below, modifications are enclosed in a box.

Checking Path Statuses
When accessing ASF tables you should always check for the following path statuses:
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• INVALID_DATA is returned when the data violates the definition-time selection criteria (for example, WHERE STATE
EQ 'MA' and the program tries to replace the state with 'NY'). When INVALID_DATA is returned, the ERROR_STATUS
field in the IDMS communications block is set to 0000.

• DEFN_MISSING is returned when the record definition cannot be found. When DEFN_MISSING is returned, the
ERROR_STATUS field in the IDMS communications block is set to 0000.

• OOAK_MISSING is returned when a one-of-a-kind record cannot be found. When OOAK_MISSING is returned, the
ERROR_STATUS field in the IDMS communications block is set to 0000.

• SYNC_ERROR is returned when the time stamp in the catalog and the table definition do not match. When
SYNC_ERROR is returned the ERROR-STATUS field in the IDMS communications block is set to 0000.

The return of any of these statuses indicates a fatal error; for more information, consult your DBA.

Performing UNLOAD/RELOAD Against an ASF Database
ASF data and definition areas can be processed by the UNLOAD and RELOAD utilities but additional steps must be taken
to insure that the operation is successful. 

Running an UNLOAD/RELOAD against an area associated with an ASF database requires the following steps:

1. Prepare the environment to run the UNLOAD/RELOAD utilities
2. Run the IDMSRSSM program to:

– Create a syntax for the IDMSRSSD subschema that you will use to unload and reload the ASF data areas
3. Review the IDMSRSSD subschema syntax produced by the IDMSRSSM program and generate it.
4. UNLOAD and RELOAD the ASF data or definition areas.
5. Run the IDMSRUPD program to update the RDEFREC records in the ASF definition area with the new db-keys of the

table header records (RFUR-nnnnnn-OOAK).

Each of these steps is described in the remainder of this appendix.

Preparing Your Environment
To prepare your environment implement the following steps:

1. Identify the areas and the ASF-defined tables you want to unload and reload. Make sure that the tables you will
process are completely generated. A table that is not completely generated or does not have a validated subschema
will not be included in the unload/reload.

2. The IDMSRSSM program will identify all tables which cannot be processed. If you want to include such a table, you
must first generate or re-generate the table using ASF.

3. Run the PRINT SPACE utility against each ASF data and definition area you will unload/reload. You can compare the
records listed on the PRINT SPACE report with the output from the IDMSRSSM program to determine if all tables are
processed by IDMSRSSM.

4. Backup your ASF dictionary and areas.
5. Run the IDMSRSSM program.

Running the IDMSRSSM Program

Once the environment is prepared, run the IDMSRSSM program against the ASF dictionary. The IDMSRSSM program:

• Creates the subschema syntax for the IDMSRSSD subschema and places it in an out put file. The IDMSRSSD
subschema is used to unload and reload ASF data areas.

• Produces a listing of record ID's for the tables in the IDMSR schema version 1.

:Caution.

Tables that don't have an existing validated subschema are not included in the IDMSRSSD subschema.

 1449



 Programming

You can run the IDMSRSSM program against the same ASF dictionary as often as necessary.

Syntax

    ┌──────────────────────────────────┐

 ►►─▼─ AREA=asf-data-area-name ────────┴──────────────────────────────────────►◄

 

Parameter AREA=asf-data-area-name

Specifies the name of the ASF data area you wish to unload and reload. 'asf-data-area-name' must be in an ASF data
area defined in the dictionary.

You can specify a maximum of 20 area statements for each run of the IDMSRSSM program. If the unload/reload is to be
performed against the ASF definition area the IDMSRSSM parameters should include all ASF data areas that have table
definitions in the target ASF definition area.

IDMSRSSM Execution JCL

IDMSRSSM is a program in the load library provided at installation.

IDMSRSSM runs in a batch environment in either local mode or under the central version.

Execution JCL for the IDMSRSSM program is provided below.

z/OS JCL

IDMSRSSM

 //BUILD    EXEC PGM=IDMSRSSM,REGION=

 //STEPLIB  DD  DSN=idms.dba.loadlib,DISP=SHR

 //         DD  DSN=idms.custom.loadlib,DISP=SHR

 //         DD  DSN=idms.cagjload,DISP=SHR

 //asfdict  DD  DSN=idms.asfdict.ddldml,DISP=SHR

 //dcmsg   DD  DSN=idms.sysmsg.ddldcmsg,DISP=SHR

 //sysjrnl  DD  DSN=idms.tapejrnl,DISP=(NEW,KEEP),UNIT=TAPE

 //SYS004   DD  DSN=output.file,DISP=(,CATLG),UNIT=

 //         DCB=(RECFM=FB,LRECL=80,BLKSIZE=nnnn)

 //SYSLST   DD SYSOUT=A

 //SYSIDMS  DD  *

  

    DMCL=dmcl-name

    DBNAME=dbname or segment-name

  

 //SYSIPT   DD *

  

    AREA=ASF-data-area-name    AREA=ASF-data-area-name

 

idms.dba.loadlib Data set name of the load library containing the DMCL and
database name table load modules

idms.custom.loadlib Data set name of the load library containing customized IDMS
load modules

idms.cagjload Data set name of the load library containing executable IDMS
modules that do not require customization

asfdict DDname of the ASF (DDLDML) dictionary area
idms.asfdict.ddldml Data set name of the ASF (DDLDML) dictionary area
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dcmsg DDname of the system message (DDLDCMSG) area
idms.sysmsg.ddldcmsg Data set name of the system message (DDLDCMSG) area
sysjrnl DDname of a tape journal file, if journaling
idms.tapejrnl Dataset name of tape journal file
sys004 DDname of the output file for the subschema produced by the

IDMSRSSM program
output.file Data set name of the output file for the subschema produced by

the IDMSRSSM program
dmcl-name The name of a DMCL
dbname or segment-name Database name or segment name identifying the DDLDML area of

the ASF dictionary
ASF-data-area-name The name of an ASF extent area

To run IDMSRSSM under the central version, add a SYSCTL file.

z/VSE JCL IDMSRSSM

 // JOB   IDMSRSSM

 // LIBDEF *,SEARCH=idms libraries

 // EXEC PROC=IDMSLBLS

 // ASSGN sysnnn,DISK,VOL=nnnnnn,SHR

 // DLBL SYS004,'output.file'

 // EXEC   IDMSRSSM,SIZE=1048K

 DMCL=dmcl-name

 DBNAME=dbname or segment-name

 /*

 AREA=ASF-data-area-name    AREA=ASF-data-area-name

 /*

 

IDMSLBLS Name of the procedure provided at installation that contains the
file definitions for IDMS dictionaries, databases, disk journal files,
and the SYSIDMS file.
For a complete listing of IDMSLBLS, see the IDMS Conversion
Section.

sys004 Filename of the output file for the subschema produced by
IDMSRSSM program

dmcl-name The name of a DMCL
dbname or segment-name Database name or segment name identifying the DDLDML area of

the ASF dictionary
ASF-data-area-name The name of an ASF extent area

To run IDMSRSSM under the central version, add a SYSCTL file.

VM/ESA Commands

IDMSRSSM

 FILEDEF SYSLST PRINTER

 FI asfdict DISK cdms asfdict fm (RECFM F LRECL ppp BLKSIZE ppp XTENT nnn

 FI dcmsg DISK cdms dmsgdb fm (RECFM F LRECL ppp BLKSIZE ppp XTENT nnn

 FILEDEF sysjrnl TAP1 SL VOLID nnnnnn (RECFM VB LRECL lll BLKSIZE bbbb
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 FILEDEF SYS004 DISK sys004 output a

 FILEDEF SYSIDMS DISK sysidms input a

 FILEDEF SYSIPT DISK idmsrssm input a

 GLOBAL LOADLIB dbalib idmslib

 OSRUN IDMSRSSM

 

asfdict DDname of the ASF (DDLDML) dictionary area
cdms asfdict fm File identifier of the ASF (DDLDML) dictionary area
dcmsg DDname of the system message (DDLDCMSG) area
cdms dmsgdb fm File identifier of the system message (DDLDCMSG) area
ppp Page size of the database file
nnn Number of pages in the database file
sysjrnl DDname of the tape journal file, if journaling
nnnnnn Volume serial number of the tape journal file
lll Record length of the tape journal file
bbbb Block size of the tape journal file
sys004 output a File identifier of file containing subschema produced by

IDMSRSSM program
sysidms input a File identifier of the file containing the following:

dmcl-name -- Name of the DMCL
segment-name -- database name or segment name identifying the
DDLDML area of the ASF dictionary

idmsrssm input a File identifier of the file containing the names of the ASF extent
areas you will migrate

dbalib Filename of the load library containing the DMCL and database
name table load modules

idmslib Filename of the load library containing executable IDMS modules

Output from IDMSRSSM

What IDMSRSSM Produces

• An output listing that includes various information which is described in the table below.
• A subschema syntax for the IDMSRSSD subschema.

IDMSRSSM Output Listing Sample

Portions of sample output listing from IDMSRSSM are provided below. Allocation limits are represented as tables instead
of K bytes and allocation defaults are removed from the catalog.

    RECORD ID:  31839

    RECORD ID:  31840

    RECORD ID:  31841

    RECORD ID:  31842

   VALIDATE NOT DONE FOR SUBSCHEMA:

   RECORD:  RFUR-000217-OOAK                  WILL NOT BE INCLUDED

   IN SYNTAX FOR AREA: IDMSR-AREA2

  

    RECORD ID:  31913

   VALIDATE NOT DONE FOR SUBSCHEMA:
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   RECORD:  RFUR-000217-DATA                  WILL NOT BE INCLUDED

   IN SYNTAX FOR AREA: IDMSR-AREA2

  

    RECORD ID:  31914

   VALIDATE NOT DONE FOR SUBSCHEMA:

   RECORD:  RFUR-000218-OOAK                  WILL NOT BE INCLUDED

   IN SYNTAX FOR AREA: IDMSR-AREA2

    RECORD ID:  31934

   RECORD:  RFOR-000135-OOAK                  WILL NOT BE INCLUDED

   IN SYNTAX FOR AREA: IDMSR-AREA2

  

    RECORD ID:  31935

   RECORD:  RFOR-000135-DATA                  WILL NOT BE INCLUDED

   IN SYNTAX FOR AREA: IDMSR-AREA2

  

    RECORD ID:  31936

    RECORD ID:  31998

    RECORD ID:  31999

    AREAS ADDED: 0002  RECORDS ADDED: 0140   SETS ADDED: 0124

  

                   UPDATING CATALOG

  

    USER:  CORP                            EXG

 VALUES FOUND: TOTAL USED:  00002291     COUNT OF BYTES:  00002291

 REPLACED WITH TABLE COUNT:   00010

    COUNT OF TABLES UNALLOCATED:  00001

  

    USER:  CORP                            W FURR

 VALUES FOUND: TOTAL USED:  00000000     COUNT OF BYTES:  00000000

    REPLACED WITH TABLE COUNT:   00000

    USER:  CORP                            DNT

 VALUES FOUND: TOTAL USED:  00001014     COUNT OF BYTES:  00001014

    REPLACED WITH TABLE COUNT:   00004

 COUNT OF TABLES UNALLOCATED:  00004

  

    USER:  CORP                            SJG

 USER DEFAULTS TOTAL ALLOCATION:  00000100

 BEING REMOVED - PRIMARY:  00000  SECONDARY: 00000 MAXIMUM: 00000

 VALUES FOUND: TOTAL USED:  00030468     COUNT OF BYTES:  00030968

    REPLACED WITH TABLE COUNT:   00011

  

    USER:  CORP                            CULL DBA

 VALUES FOUND: TOTAL USED:  00001512     COUNT OF BYTES:  00001513

    REPLACED WITH TABLE COUNT:   00002

    COUNT OF TABLES UNALLOCATED:  00001

  

 COUNT OF USERS UPDATED:   00025

 

For more information, see the IDMS Conversion Section.
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Review the IDMSRSSM Output Listing

Much of the information produced on the output listing only had meaning when migrating of the ASF areas to a post-10.2
environment. The following table identifies those items of interest when performing an UNLOAD/RELOAD after an earlier
migration has completed.

Item in report Item meaning What to do
RECORD ID The record id of a table included in the

IDMSRSSD subschema
If you produced a PRINT SPACE report,
compare it with the list of record ids
produced by IDMSRSSM to determine if all
tables were processed.

VALIDATE NOT DONE FOR SUBSCHEMA Identifies the record ID of a table that does
not have a validated subschema.

If you want to unload this table, use the
ASF to determine why the subschema is
not validated, fix the problem and generate
the table.

Record:
RFOR-nnnnnn-DATA WILL NOT BE
INCLUDED IN SYNTAX

Identifies tables that have existing definition
record names preceded with 'RFOR-'.
These names indicated that a table was not
completely generated. These records are
not included in the IDMSRSSD subschema.

If you want to unload the data from tables
that correspond to an existing 'RFOR'
record, access the table through ASF and
complete the regeneration process.

Generate the IDMSRSSD Subschema

After reviewing the IDMSRSSM output, use the subschema compiler to generate the IDMSRSSD subschema.

NOTE
IDMSRSSD is the default subschema name used by the IDMSRUPD programwhen an ASF definition is
processed by the UNLOAD/RELOAD utilities and a subschema name is not provided. You can change the
subschema name before generating it. If you do, be sure to specify the new name when running the UNLOAD
and RELOAD utility against ASF data areas and the IDMSRUPD program.

UNLOAD and RELOAD of ASF Data Areas

After you generate the IDMSRSSD subschema, you will need to:

1. Unload the ASF data area using the UNLOAD utility statement and the IDMSRSSD subschema.
2. Format each data area using the FORMAT utility statement.
3. Reload the data unloaded by the previous unload step into the formatted area using the RELOAD utility.

Note: For a complete description of the IDMS utility statements, see the IDMS Utilities Section.

UNLOAD and RELOAD ASF Definition Areas

If you need to unload and reload any ASF definition areas use the IDMSRSSA subschema which is installed with ASF.

1. Unload the ASF definition area using the UNLOAD utility statement.
2. Format the definition area using the FORMAT utility statement.
3. Reload the data unloaded by the previous unload step into the formatted definition area using the RELOAD utility

statement.

Note: For a complete description of the utility statements, see the IDMS Utilities Section.
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Running the IDMSRUPD Program

If an ASF definition or data area have unloaded and reloaded, you must run the IDMSRUPD program to update
RDEFREC records in the ASF definition area with the new db-keys of related table header records (RFUR-nnnnnn-
OOAK).

The purpose of the IDMSRUPD program is:

• Accesses each RFUR-nnnnnn-OOAK record in the subschema produced by the IDMSRSSM program (default name is
IDMSRSSD) to get the table definition number of the table it represents.

• Accesses the RDEFREC that the table definition corresponds to in the definition area and updates the RDEFREC with
the db-key of its corresponding RFUR-nnnnnn-OOAK.

Syntax

 ►►─┬────────────────────────────┬─────────────────────────────────────────────►◄

    ├─ SUB=subschema-name ─┬─────┘

    └─ SUB=IDMSRSSD ◄──────┘

 

Parameters

SUB=Subschema-name

Specifies the name of the subschema the IDMSRUPD program will use. 'subschema-name' must be a 1 through 8
character alphanumeric value.

If you do not specify a 'subschema-name' IDMSRUPD will use IDMSRSSD as the default subschema name.

IDMSRUPD Execution JCL

IDMSRSSM is a program in the load library provided at installation.

IDMSRSSM runs in a batch environment in either local mode or under the central version.

Execution JCL for the IDMSRSSM program is provided below.

z/OS JCL

IDMSRSSM

 //BUILD    EXEC PGM=IDMSRSSM,REGION=

 //STEPLIB  DD  DSN=idms.dba.loadlib,DISP=SHR

 //         DD  DSN=idms.custom.loadlib,DISP=SHR

 //         DD  DSN=idms.cagjload.,DISP=SHR

 //asfdict  DD  DSN=idms.asfdict.ddldml,DISP=SHR

 //dcmsg   DD  DSN=idms.sysmsg.ddldcmsg,DISP=SHR

 //sysjrnl  DD  DSN=idms.tapejrnl,DISP=(NEW,KEEP),UNIT=TAPE

 //SYS004   DD  DSN=output.file,DISP=(,CATLG),UNIT=

 //         DCB=(RECFM=FB,LRECL=80,BLKSIZE=nnnn)

 //SYSLST   DD SYSOUT=A

 //SYSIDMS  DD  *

  

    DMCL=dmcl-name

    DBNAME=dbname or segment-name

  

 //SYSIPT   DD *

  

    ASF-data-area-name    ASF-data-area-name
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idms.dba.loadlib Data set name of the load library containing the DMCL and
database name table load modules

idms.custom.loadlib Data set name of the load library containing customized
executable IDMS load modules

idms.cagjload Data set name of the load library containing executable IDMS
modules that do not require customization

asfdict DDname of the ASF (DDLDML) dictionary area
idms.asfdict.ddldml Data set name of the ASF (DDLDML) dictionary area
dcmsg DDname of the system message (DDLDCMSG) area
idms.sysmsg.ddldcmsg Data set name of the system message (DDLDCMSG) area
sysjrnl DDname of a tape journal file, if journaling
idms.tapejrnl Dataset name of tape journal file
sys004 DDname of the output file for the subschema produced by the

IDMSRSSM program
output.file Data set name of the output file for the subschema produced by

the IDMSRSSM program
dmcl-name The name of a DMCL
dbname or segment-name Database name or segment name identifying the DDLDML area of

the ASF dictionary
ASF-data-area-name The name of an ASF extent area

To run IDMSRSSM under the central version, add a SYSCTL file.

z/VSE JCL

IDMSRSSM

 // JOB   IDMSRSSM

 // LIBDEF *,SEARCH=idms libraries

 // EXEC PROC=IDMSLBLS

 // ASSGN sysnnn,DISK,VOL=nnnnnn,SHR

 // DLBL SYS004,'output.file'

 // EXEC   IDMSRSSM,SIZE=1048K

 DMCL=dmcl-name

 DBNAME=dbname or segment-name

 /*

 AREA=extent-area-name    AREA=extent-area-name

 /*

 

IDMSLBLS Name of the procedure provided at installation that contains the
file definitions for IDMS dictionaries, databases, disk journal files,
and the SYSIDMS file.
For a complete listing of IDMSLBLS, see the IDMS Conversion
Section

sys004 Filename of the output file for the subschema produced by
IDMSRSSM program

dmcl-name The name of a DMCL
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dbname or segment-name Database name or segment name identifying the DDLDML area of
the ASF dictionary

extent-area-name The name of an ASF extent area

To run IDMSRSSM under the central version, add a SYSCTL file.

VM/ESA Commands

IDMSRSSM

 FILEDEF SYSLST PRINTER

 FI asfdict DISK cdms asfdict fm (RECFM F LRECL ppp BLKSIZE ppp XTENT nnn

 FI dcmsg DISK cdms dmsgdb fm (RECFM F LRECL ppp BLKSIZE ppp XTENT nnn

 FILEDEF sysjrnl TAP1 SL VOLID nnnnnn (RECFM VB LRECL lll BLKSIZE bbbb

 FILEDEF SYS004 DISK sys004 output a

 FILEDEF SYSIDMS DISK sysidms input a

 FILEDEF SYSIPT DISK idmsrssm input a

 GLOBAL LOADLIB dbalib idmslib

 OSRUN IDMSRSSM

 

asfdict DDname of the ASF (DDLDML) dictionary area
cdms asfdict fm File identifier of the ASF (DDLDML) dictionary area
dcmsg DDname of the system message (DDLDCMSG) area
cdms dmsgdb fm File identifier of the system message (DDLDCMSG) area
ppp Page size of the database file
nnn Number of pages in the database file
sysjrnl DDname of the tape journal file, if journaling
nnnnnn Volume serial number of the tape journal file
lll Record length of the tape journal file
bbbb Block size of the tape journal file
sys004 output a File identifier of file containing subschema produced by

IDMSRSSM program
sysidms input a File identifier of the file containing the following:

dmcl-name -- Name of the DMCL
segment-name -- database name or segment name identifying the
DDLDML area of the ASF dictionary

idmsrssm input a File identifier of the file containing the names of the ASF extent
areas you will migrate

dbalib Filename of the load library containing the DMCL and database
name table load modules

idmslib Filename of the load library containing executable IDMS modules

Output from IDMSRUPD

Output from IDMSRUPD

The IDMSRUPD program produces an output listing identifying the records processed and whether or not the RDEFREC
was updated with a db-key.

Sample IDMSRUPD Output Listing

 1457



 Programming

A portion of the output listing produced by the IDMSRUPD program is provided below.

All errors that result from the execution of the IDMSRUPD program are due to a mismatch between the OOAK record and
the table definition. When any error results, the RDEF record is not updated with a db-key.

Date/time in OOAK record is not the same as found in the RDEF record.

Status of table is not 'G' for generated.

                   STARTING TO UPDATE IDMSR-AREA

  

 PROCESSING RECORD ID:  31998   RFUR-000102-OOAK

 DBKEY UPDATED IN RDEFREC FOR TDN:  000102

  

 PROCESSING RECORD ID:  31996   RFUR-000101-OOAK

 TABLE NOT GENERATED FOR TDN:  000101

  

 PROCESSING RECORD ID:  31994   RFUR-000103-OOAK

 DBKEY UPDATED IN RDEFREC FOR TDN:  000103

  

 PROCESSING RECORD ID:  31992   RFUR-000104-OOAK

 DBKEY UPDATED IN RDEFREC FOR TDN:  000104

  

 PROCESSING RECORD ID:  31990   RFUR-000106-OOAK

 DBKEY UPDATED IN RDEFREC FOR TDN:  000106

  

 PROCESSING RECORD ID:  31988   RFUR-000105-OOAK

 RECORD: RFUR-000105-OOAK

 NOT FOUND IN AREA:  IDMSR-AREA2

  

 PROCESSING RECORD ID:  31986   RFUR-000108-OOAK

 DATE/TIME MISMATCH FOR TDN:  000108            

  

 PROCESSING RECORD ID:  31984   RFUR-000114-OOAK

 DATE/TIME MISMATCH FOR TDN:  000114

  

 PROCESSING RECORD ID:  31982   RFUR-000109-OOAK

 DBKEY UPDATED IN RDEFREC FOR TDN:  000109

  

 PROCESSING RECORD ID:  31980   RFUR-000111-OOAK

 DBKEY UPDATED IN RDEFREC FOR TDN:  000111

  

 PROCESSING RECORD ID:  31974   RFUR-000137-OOAK

 DBKEY UPDATED IN RDEFREC FOR TDN:  000137

  

 PROCESSING RECORD ID:  31972   RFUR-000115-OOAK

 DBKEY UPDATED IN RDEFREC FOR TDN:  000115

  

 PROCESSING RECORD ID:  31970   RFUR-000116-OOAK

 DBKEY UPDATED IN RDEFREC FOR TDN:  000116

  

 PROCESSING RECORD ID:  31968   RFUR-000117-OOAK

 TABLE NOT GENERATED FOR TDN:  000117           

  

 PROCESSING RECORD ID:  31966   RFUR-000118-OOAK
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 DBKEY UPDATED IN RDEFREC FOR TDN:  000118

  

 PROCESSING RECORD ID:  31964   RFUR-000205-OOAK

 DBKEY UPDATED IN RDEFREC FOR TDN:  000205

  

 PROCESSING RECORD ID:  31962   RFUR-000120-OOAK

 DBKEY UPDATED IN RDEFREC FOR TDN:  000120

  

 PROCESSING RECORD ID:  31960   RFUR-000121-OOAK

 DBKEY UPDATED IN RDEFREC FOR TDN:  000121

 

Using Logical Record Facility
Logical Record Facility (LRF) is a runtime facility that allows application programmers to access IDMS data without
having to know the physical structure of the database. Under LRF, programmers do not have to use database navigation
statements to access information. This is because the DBA predefines database access logic that is typically coded by
programmers.

LRF offers many advantages for the corporate information system:

• Enhances runtime efficiency. Database access through LRF often requires less operating-system overhead than
database access through navigational DML commands. LRF can save overhead by reducing the number of program
calls.
For batch programs running under the IDMS central version (CV), LRF can also minimize supervisor calls (SVCs). This
results in faster and more efficient database access.

• Allows for increased data integrity. With LRF, the DBA can write all database navigation instructions in the subschema.
This helps to ensure that the logical relationships of the data are preserved.

• Allows for data security. The DBA can use LRF to:
– Restrict the records and fields viewed by the application program
– Restrict the database record occurrences viewed by the application program
– Restrict the operations that the application program can perform on records and fields

• Provides a flexible way to present data to different application programs. With LRF, the DBA can use standard
relational operations to:
– Select the record occurrences that the program can access
– Project the fields that appear in the program's view
– Join together information from two or more database records
– Compute new fields based on existing field values
These relational operations let the DBA establish relationships that do not exist in the schema. They also let the DBA
tailor logical views of data to individual programs. No matter how the DBA chooses to construct a view, the application
program will see the data as a single table.

• Simplifies a program's access to the database. LRF eliminates the need for programmers to learn the database
structure. By using LRF, a programmer does not have to be familiar with database navigation techniques or keep track
of database currency.

• Facilitates program maintenance. Because LRF insulates application programs from the database, changes to the
logical and physical database structures have minimal impact on existing programs. For example, the DBA can change
selection criteria for a record, and the program need not be recompiled

• Reduces programming redundancy. Because all database navigation instructions are placed in a path, the programmer
does not have to code these instructions. Applications that require similar information can access the path rather than
issue the database navigation statements themselves.
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To use LRF successfully, you must understand your role as the DBA in defining logical-record subschemas. You must also
understand how the applications programmer uses the subschemas that you define.

Introduction to Logical Record Facility (LRF)
This section contains the following topics:

 

The DBA's Role

As the database administrator (DBA), you control a program's access to the database by defining a subschema that
contains one or more logical records. A logical record is a logical grouping of fields selected from one or more database
records.

For example, you might want to use a logical record in the following business situation. Suppose that application programs
that process employee information frequently require similar information. This information often comes from different
database records. Some programs, for example, require an employee's id, name, start date, and status, as well as
information about that employee's department and office.

Defining the logical record

By using LRF, you can create a logical record that accesses all of the information required by an application program.
For example, you can define a logical record called EMP-INFO-LR, which contains selected fields from the EMPLOYEE,
DEPARTMENT, and OFFICE records.

Once the EMP-INFO-LR logical record is defined, a program can issue the following logical-record request:

OBTAIN FIRST EMP-INFO-LR

  WHERE EMP-ID-0415 EQ '0015'.

As you can see from the diagram below, EMP-INFO-LR presents a view of three different database records to the
application program.

The following example compares two program requests for employee information: program A requests information
through the logical record facility; program B requests information by using navigational DML statements.
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Defining paths and path groups

Once you have defined the EMP-INFO-LR logical record, you can define paths and path groups for the logical record. A
path is a collection of Data Manipulation Language statements (DML statements) that are designed to process program
requests for database access. Paths are grouped into path groups, according to the DML verb used to access the path.

The following example shows how you can associate paths with the EMP-INFO-LR logical record. The EMP-INFO-LR
logical record is associated with paths that are grouped into a single path group. This logical record is defined in the
EMPLR35 subschema.

ADD

SUBSCHEMA NAME IS EMPLR35 OF SCHEMA NAME IS EMPSCHM VERSION IS 1

   .

   .

   .

ADD

LOGICAL RECORD NAME IS EMP-INFO-LR                                 ─┐

  ELEMENTS ARE                                                      │

     EMPLOYEE                                                       │

     DEPARTMENT                                                     │ Logical

     OFFICE                                                         │ record

  COMMENTS                                                          │

     '************************************************************  │

     'THE EMP-INFO-LR RECORD ACCESS INFORMATION FROM THE'           │

     'EMPLOYEE DATABASE RECORD AND ALSO ACCESS INFORMATION'         │

     'FROM THE ASSOCIATED DEPARTMENT AND OFFICE RECORDS.'           │

   .                                                               ─┘

   .

   .

ADD

PATH-GROUP NAME IS OBTAIN EMP-INFO-LR                              ─┐

                                                                    │

  SELECT FOR KEYWORD ON-LEAVE                ─┐                     │

  OBTAIN EACH EMPLOYEE WITHIN EMP-NAME-NDX    │                     │

     WHERE STATUS-0415 EQ '04'                │                     │

  IF DEPT-EMPLOYEE MEMBER                     │ Path                │

     ON 1601 RETURN NO-DEPT                   │                     │

  OBTAIN OWNER WITHIN OFFICE-EMPLOYEE        ─┘                     │

                                                                    │ Path group
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  SELECT FOR FIELDNAME-EQ EMP-ID-0415        ─┐                     │

   .                                          │ Path                │

   .                                          │                     │

   .                                         ─┘                     │

                                                                    │

  SELECT FOR FIELDNAME-EQ DEPT-ID-0410 OF DEPARTMENT ─┐             │

   .                                                  │ Path        │

   .                                                  │             │

   .                                                 ─┘            ─┘

For more information on defining logical records, path groups, and paths, See Starting to Define the Subschema, Defining
Path Groups, and Specifying Path Selectors.

How The Programmer Uses LRF

Logical-record requests

Application programmers request services from LRF by issuing special logical-record requests. Each of these requests
consists of a DML verb and the name of the desired logical record:

OBTAIN
logical-record should be used to request that a logical record be retrieved.

MODIFY
logical-record should be used to request that a logical record be modified.

STORE
logical-record should be used to request that a logical record be stored.

ERASE
logical-record should be used to request that a logical record be erased.

When a programmer issues a logical-record request, it maps to a path defined in the subschema. The outcome of the
request depends on how the path is coded. For example, a MODIFY logical-record request may or may not cause a
logical record to be changed.

Request options

Programmers can include the following options in a logical-record request:

Specific selection criteria
, in the form of a program WHERE clause. This clause requests that logical-record occurrences be selected
according to specified boolean selection criteria.

A request to check the outcome of LRF processing
, in the form of an ON clause. This clause specifies an action to be taken based on a status returned from LRF.

For more information on accessing data through LRF, see LRF Programming Techniques.

How Logical Record Facility Works
This section contains the following topics:

Overview Of Logical Record Facility Processing

A program request for a logical record is processed in the following manner:

1. The application program requests the services of LRF by issuing a logical-record request. The request includes
a DML verb (OBTAIN, MODIFY, STORE, or ERASE) and the name of the desired logical record. It can also include
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a WHERE clause that contains selection criteria for the logical record and data to be used for updating the logical
record. All information associated with the logical-record request is sent through the program's logical-record request
control (LRC) block.

2. LRF interprets the program request by following these steps:
a. Locates the appropriate logical-record definition in the subschema.
b. Locates the appropriate logical-record path. LRF uses the logical-record name and DML verb to match to the

path group, and the contents of the program request's WHERE clause (if one exists) to map to the path.
c. Determines where to enter the path. LRF always enters the beginning of the path unless the path is being

iterated. For a discussion of path iteration, see Controlling Path Execution.
3. LRF issues a database access request to the DBMS, based on the current path-DML statement.
4. The DBMS executes the path-DML statement.
5. The DBMS returns control to LRF. Steps 3, 4, and 5 are repeated for each path-DML statement until all appropriate

statements have been executed.
6. LRF returns path-status information and data to the application program. The program regains control at the ON

clause (if present) or at the statement that immediately follows the logical-record request.

The following drawing shows how a logical-record request is processed. LRF processes a program's logical-record
request according to the steps outlined above. Steps 3, 4, and 5 are repeated until all appropriate path-DML statements in
the program have been executed.

Types of paths

There are two types of paths: retrieval and update. These paths are discussed below, followed by discussions of how
communication occurs between the application program and LRF, and between LRF and the DBMS.

Processing Retrieval Paths

A retrieval path services program requests to OBTAIN a logical record. Typically, the path-DML commands in a retrieval
path retrieve each database record that participates in the requested logical record. For example, a retrieval path for the
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EMP-INFO-LR logical record (described in Introduction to the Logical Record Facility) would probably contain path-DML
commands that retrieve the EMPLOYEE, DEPARTMENT, and OFFICE database records.

When LRF processes a retrieval request, the way it returns the data depends on the environment:

For batch programs running under the IDMS central version
, LRF returns the entire logical record in one packet of data. The packet is created when the program issues
a bind request. It overlays program variable storage when all path-DML commands have been executed. By
returning all of the logical-record components in a single packet, LRF reduces the number of SVC calls required
for program/database communication.

For online programs running under central version and batch programs running in local mode
, LRF returns data directly to program variable storage, one record at a time.

The transfer of data to program variable storage is transparent to the application program. Regardless of the type of
processing, the logical record is available to the program when all path-DML commands have been executed successfully
and all selection criteria have been satisfied.

Processing Update Paths

An update path services program requests to MODIFY, STORE, or ERASE a logical record. To MODIFY or STORE a
logical record, data must be made available to the DBMS. LRF passes the required data from program variable storage
to the DBMS when a request is issued. The data present in program variable storage can be placed there either by the
program or by the execution of a previous path-DML command.

You can code an update path to direct LRF to update some or all of the database records that participate in the logical
record. As the DBA, you determine what database records, if any, will be affected by a program's logical-record request.

For example, suppose a program needs to modify the STATUS-0415 field in the EMP-INFO-LR logical record. You
can code a path that modifies the EMPLOYEE database record (which contains this field) but does not affect the
DEPARTMENT or OFFICE records.

Communication Between The Program and LRF

LRC block

Communication between the application program and LRF occurs through the subschema control block and the logical-
record request control (LRC) block. When a program issues a request for a logical record, the LRC block passes the
logical-record verb, logical-record name, and WHERE clause selection criteria to LRF. Once the request is processed, the
LRC block passes path-status information back to the program.

SUBSCHEMA-LR-CTRL

The data description of the LRC block is identified as SUBSCHEMA-LR-CTRL in the application program. This
description is copied into the program when it is compiled.

Examining fields

After every call to LRF, the program should examine the LR-STATUS field of the LRC block. If the value returned is LR-
ERROR, the program should examine the ERROR-STATUS field of the IDMS (or IDMS-DC) communications block, as
described below.

Communication Between LRF and The DBMS

Communication between LRF and the DBMS occurs through either the IDMS communications block or the IDMS-DC
communications block:

The IDMS communications block
is used when the operating mode is either BATCH or BATCH-AUTOSTATUS.
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The IDMS-DC communications block
is used when the operating mode is either IDMS-DC or DC-BATCH.

SUBSCHEMA-CTRL

The data description of the IDMS or IDMS-DC communications block is identified as SUBSCHEMA-CTRL in the
application program. SUBSCHEMA-CTRL is copied into the program when it is compiled. The program can use the
ERROR-STATUS field of SUBSCHEMA-CTRL to check the outcome of the last path-DML statement executed. This field
should only be used if the LR-STATUS field of the LRC block returns LR-ERROR.

For more information on the IDMS and IDMS-DC communications blocks, see the IDMS Navigational DML Programming
section.

Preliminary Analysis and Design
This section contains the following topics:

 

Introduction to Analysis and Design

The key to using LRF successfully is to analyze the information needs of your organization and to design logical-record
subschemas that meet those needs.

Considerations

Before you begin to define a subschema, you should consider:

• The data requirements of the application programs that will use the subschema
• How the data should be secured
• Whether you want the selection of logical-record occurrences to occur in the program or the path
• Whether you want the subschema to be used for LRF processing only, or for both LRF and navigational DML

processing
• Whether you want LRF to return complete logical records only, or both partial and complete logical records

Each of these considerations is described below, followed by a list of specific logical-record design suggestions.

Identifying Data-Access Requirements

Steps to determine data requirements

Follow these steps to determine the data requirements for programs that will use the subschema:

1. Identify all anticipated user requests. You should determine exactly what data the users require for data processing.
2. Analyze each anticipated request to determine the required data elements. Then identify the database records that

contain these data elements.
3. Group together all requests that require the same (or almost the same) data elements. Each group of requests

will be the basis of one logical record.
4. Analyze each group of requests identified in step 3 to determine required selection criteria. Requests that use the

same selection criteria can be serviced by a single logical-record path.

Establishing priorities

You should use your discretion to determine which requests are most important. Priorities are typically defined by the
users and determined by the frequency and type of request.

Example
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To illustrate how to identify data-access requirements, let's look at an example from the sample non-SQL defined
employee database shown in the following diagram.

NOTE
Most of the examples in this document are based on the sample non-SQL defined employee database.

Some users frequently require access to the following data elements:

FIELD NAME          DESCRIPTION

 

EMP-ID-0415         employee id

EMP-NAME-0415       employee name

START-DATE-0415     employee start date

STATUS-0415         employee status

DEPT-ID-0440        department id

DEPT-NAME-0440      department name

OFFICE-CODE-0450    office code

Because these data elements are frequently accessed together, it is efficient to include them in a single logical record (the
EMP-INFO-LR logical record).

Suppose that users want to select this data according to the following criteria:

• For a specific employee, by employee id
• For a specific employee, by employee last name
• For all employees who work in a specific department
• For all employees who work in a specific office
• For all employees who are on leave

To service these requests, you could define five separate paths within the EMP-INFO-LR logical record. Each path would
service one type of data selection. For information on defining paths, see Defining Path Groups.
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Identifying Data-Security Requirements

Once you have identified and analyzed the data-access requirements of your organization, you should decide how the
data should be secured. Using logical records, you can secure data at three levels:

• The subschema level
• The path-group level
• The path level

Securing data at the subschema level

A subschema determines which database records and elements are available to the application programs that use the
subschema. When you define a subschema, you can include only those database records and elements that you want the
programs to access.

For example, suppose that two groups of application programs have similar data requirements for employee information.
One group needs access to the employee salary amount (SALARY-AMOUNT-0420), while the other group is not
authorized to access this field.

To secure this salary information from unauthorized users, you could:

Define a subschema for each of the two groups
. The first subschema would include the SALARY-AMOUNT-0420 field on an ELEMENTS ARE clause; the
second subschema would not include this field.

Register application programs for the appropriate subschema
by using the Integrated Data Dictionary (IDD). Program registration is discussed in the IDMS IDD DDDL
Reference section.

LR usage mode
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Another way you can secure data at the subschema level is by defining a subschema usage mode of LR. This usage
mode allows programs to access logical records only; the programs cannot access database records through navigational
DML calls. Subschema usage modes are described later in this section.

Other forms of subschema-level security include access restrictions for users, areas, sets, and records. This type of
security is described in IDMS Database Administrating section.

Securing data at the path-group level

By limiting the path groups defined in a subschema, you can control the operations a program can perform on a logical
record. If you define a logical record that has an OBTAIN path group only, application programs will be able to retrieve the
logical record but not update it.

Similarly, you can allow a program to retrieve a logical record, add a new logical record, and modify an existing logical
record by including OBTAIN, STORE, and MODIFY path groups in the logical record definition. The program, however, will
not be able to erase the logical record.

Path groups are discussed in Defining Path Groups.

Securing data at the path level

Selection criteria

You can implement occurrence-level security at the path level by specifying selection criteria within the path. Path
selection criteria are evaluated before the selection criteria specified within the program WHERE clause. Therefore, you
can use path selection criteria to control the programmer's awareness of the actual data within the database.

For example, suppose a group of application programs require salary information for nonexecutive employees. You can
code path selection criteria that request logical-record occurrences where the contents of the EMP-SALARY-0440 field
is less than $100,000. The programs will only be able to view those logical records that meet the path selection criteria.
Furthermore, the programs will not know that the selection criteria have been applied.

The path can also space or zero out sensitive data before the logical record is returned to the program.

Path selection criteria are discussed in more detail below.

Controlling the Selection Of Logical-Record Occurrences

Determining control

Before you code a logical-record subschema, you should determine how much control you want to maintain over the
selection of logical-record occurrences. The amount of control you maintain depends on whether the selection criteria are
specified in the program or in the path:

• The programmer controls the selection of logical-record occurrences by coding selection criteria in the program's
WHERE clause.

• You control the selection of logical-record occurrences by coding selection criteria in the path.

Logical-record selection criteria

Logical-record selection criteria can be coded in the program, in the path, or in both the program and the path. You should
be aware that path selection criteria are evaluated before program selection criteria. Therefore, programs never see data
that doesn't meet path selection criteria.

Advantages

Selecting logical-record occurrences in the path rather than the program provides the following advantages:
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You, rather than the programmer, have control over the logical-record occurrences returned to satisfy a
program request

. This helps to minimize programmer error because it ensures that all programs that require the same logical-
record occurrences will use the same selection criteria. It also provides data security, since programmers need
not be aware of the selection criteria specified in the path.

You can change selection criteria defined in the path without requiring that programs be modified and
recompiled

. This is especially useful for selection criteria that change often.
For example, the MINIMUM-SALARY and MAXIMUM-SALARY fields of the JOB record are typically subject to
frequent change. Any selection of JOB records based on salary levels should be placed in the path. That way,
when the salary levels change, application programs do not have to be recompiled.

There is less data transfer activity involved
. A record occurrence that doesn't meet path selection criteria is not moved from the DBMS buffers to program
variable storage.

Determining Subschema Usage Modes

Before you code a logical-record subschema, you should decide what usage mode you want the subschema to have. The
usage mode determines the types of requests that a program using the subschema can issue:

LR usage mode

A usage mode of LR specifies that the program can issue logical-record requests only. Programs that access logical
records only do not have to perform database navigation or be aware of currency. Therefore, for most subschemas, you
should specify a usage mode of LR.

When defining logical-record components for these subschemas, make sure you include all of the database records that
are required by the programs. Because the programs cannot retrieve database records directly, the required data must be
part of the logical record.

MIXED usage mode

A usage mode of MIXED specifies that the program can issue requests for both logical records and database records.
Programs that use the subschema can access database records through logical records and they can use navigational
DML commands to access database records directly.

These programs are also more dependent on the database structure. Therefore, the programmer must be aware of
database currencies.

NOTE
A usage of MIXED should be specified only if it is absolutely necessary for programs using the subschema to
issue navigational DML commands.

Controlling How LRF Returns Data

Before you code a logical-record subschema, you need to decide how you want LRF to return data to the program.
Whenever possible, LRF tries to construct a complete logical record. This means that LRF will return data for all
components of the logical record, as specified by the path.

LR-NOT-FOUND

If LRF cannot construct a complete logical record, it automatically returns a path status of LR-NOT-FOUND. It also returns
any data it was able to retrieve.

Accessing partial data
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If you want a program to have access to the partial data, you should code your own path statuses to alert the program that
a partial logical record is being returned. You should also initialize the unused portions of the logical record to ensure that
the returned data is accurate.

For more information on complete and partial logical records, see Controlling Path Execution.

Logical-Record Design Suggestions

There are a number of steps you can take to develop a good logical-record design:

• Customize each logical record to service one category of information.
• Customize each logical-record path to service one type of program request.
• Provide efficient database navigation in the path.
• Define path selectors carefully.

Customizing a logical record

Each logical record you construct should contain only one category of information. For example, the sample EMP-INFO-
LR logical record is designed to service program requests for employee information. All programs that require the same
same (or similar) employee information will request this logical record.

Too global

A logical record that is too global often processes and returns data elements that are not required by the program. This
can result in:

• Wasted space in program variable storage
• Unnecessary resources being allocated to maintain buffer areas for each logical record component
• An increased load module size for the subschema
• An excessive number of unrelated paths in the subschema

Too sparse

A logical record that is too sparse may return fewer data elements than a program requires. One program execution
must then access many logical records, resulting in:

• More complex LRF design and coding activity
• Increased program-LRF communication, with a corresponding increase in operating system overhead
• Increased programmer awareness of currency
• A reduction in data structure independence

Customizing a logical-record path

Each logical-record path you define should service only one type of program request. In general, the primary purpose of
an application program is to perform either retrieval or update activity. Thus, the subschemas you code should contain
the retrieval or update functions needed to perform the required activity. (A subschema designed for update activity will
usually contain both retrieval and update functions.)

You should always use a single path to retrieve an entire table. Whenever possible, you should also use the same
program WHERE clause to access this path.

If you do not use the same program WHERE clause, you force a program to switch paths to get the information it requires.
This can cause a 2040 error, which occurs when the WHERE clauses in successive OBTAIN statements direct LRF to
different paths.

Navigating the database efficiently

Considerations
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When you code logical-record paths, you should navigate the database in the most efficient manner possible. Efficient
database navigation depends on the following factors.

Entering the database

You can enter the database by using the following access strategies:

CALC
, based on a record's CALC key value

DIRECT
, based on a record's database key value

INDEXED
, based on a system-owned index or an indexed set

AREA
, based on a record's physical location in a database area

Your choice of an access strategy will depend on two factors:

• The information needs of the program
• The structure of the database

In general, CALC, DIRECT, and INDEXED entries are more efficient than AREA entry.

Progressing through the database

Once the database is entered, the accessed record becomes current of run unit, area, record type, and all sets in which it
participates as an owner or member.

A good strategy uses the interconnections that already exist in the database to minimize the total number of database
records accessed.

Using FIND or OBTAIN

FIND locates a record occurrence in the database; OBTAIN locates a record occurrence in the database and moves that
occurrence to program variable storage.

Using FINDs instead of OBTAINs makes LRF processing more efficient, but sometimes you must OBTAIN database
records. For a discussion of when to use OBTAIN statements, see Defining Path Groups.

Currency options

The DBMS refers to and updates currency while processing path-DML statements, just as it does while processing
program-DML commands. LRF automatically keeps track of currency between program requests. As a result,
programmers do not have to know the currency of records, sets, or areas when they rerequest a logical record.

You can specify the following currency options in the ADD SUBSCHEMA DDL statement:

LR CURRENCY RESET (default)
causes LRF to reobtain all of the logical-record elements it placed in program variable storage during the previous
execution of the path. This occurs each time LRF reenters an OBTAIN path.
LR CURRENCY RESET also causes LRF to restore the currency tables in the DBMS to what they were when
control was returned to the program.

LR CURRENCY NO RESET
causes LRF to restore currency only for the last iterated verb. LRF does not reobtain any logical-record elements.

In most cases, you will want to specify a currency option of LR CURRENCY NO RESET. This option is more efficient than
LR CURRENCY RESET because it saves processing time and may also save I/O.

You should only allow LR currency to default to RESET when:
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• The program will be modifying the logical-record area of program variable storage during path iteration
• Either the program or another path will be modifying a logical-record component in the database (by means of a

MODIFY or ERASE command), and you want LRF to react to the changes
• You are using subschemas defined for the exclusive use of OLQ

For a detailed discussion of LRF currency considerations, see Currency Considerations. For a discussion of using LRF
with OLQ, see Using LRF with Other Facilities.

Defining path selectors carefully

Every path in a path group must begin with at least one SELECT clause. This clause marks the beginning of a path
definition. Selectors in the clause are used to match a program request to the appropriate path.

Considerations

When you define path selectors, you should keep these guidelines in mind:

Some path selectors are better than others for certain types of database access
:

• Use the FIELDNAME-EQ selector for CALC or direct entry. This selector ensures that the path will be selected
if the program references the key field in the appropriate way.

• Use the FIELDNAME selector to allow for nonkey retrieval or for generic key retrieval through an index.
• Use ELEMENT or null selectors if you want to do an area sweep.

KEYWORD selectors are very versatile
. You can use them to:

• Guarantee a match from the program to a given path.
• Reduce the need for programmers to code detailed comparisons. For example, you can put selection criteria in

the path and then use the keyword to map to the path.

You can also combine KEYWORD selectors with other types of selectors.
LRF evaluates SELECT clauses in the order in which they are coded

; it services program requests with the first matching path. You should, therefore, always sequence SELECT
clauses in order, from most specific to least specific.

 

 

Starting to Define the Subschema
Once you have analyzed your organization's information needs and thought about how you will design your logical
records, you are ready to define a subschema.

This section describes how to start defining a subschema that includes one or more logical records. In this section, you
will:

As you read this section, you should see the IDMS Database Administrating section for a description of subschema
compiler syntax.

 

Specifying a Subschema Usage Mode

One of the first steps in defining a logical-record subschema is to specify a subschema usage mode. For a subschema
that contains logical records, the usage mode can be either LR or MIXED.
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LR usage mode

A usage mode of LR allows programs using the subschema to issue requests for logical records (through LRF DML
statements). Database records are accessed as components of logical records.

Additionally, these programs can issue the following commands, if appropriate:

• ACCEPT DATABASE STATISTICS
• BIND PROCEDURE
• COMMIT
• RETURN (for indexed sets only)
• ROLLBACK

MIXED usage mode

A usage mode of MIXED (the default) allows programs using the subschema to issue LRF DML statements and
navigational DML statements. These programs can access logical records and single database records.

Specifying the usage mode

You specify a subschema usage mode by using the USAGE IS clause of the ADD SUBSCHEMA Data Description
Language (DDL) statement. The following example shows how to specify a subschema usage mode for the sample
EMPLR35 subschema.

The EMPLR35 subschema has a usage mode of LR. Programs that use this subschema can issue requests for logical
records only.

ADD

SUBSCHEMA NAME IS EMPLR35 OF SCHEMA NAME IS EMPSCHM VERSION IS 1

   DESCRIPTION IS 'SAMPLE SUBSCHEMA FOR LRF MANUAL'

   PUBLIC ACCESS IS ALLOWED FOR ALL

   USAGE IS LR  ◄--------

   .

   .

   .

Specifying a Subschema Currency Option

When a subschema contains logical records, you can specify whether LRF is to reset currency and restore the logical-
record area of program variable storage. You specify these currency options in the LR CURRENCY clause of the ADD
SUBSCHEMA DDL statement.

NO RESET currency option

NO RESET directs LRF to restore currency for the last path-DML statement. LRF will restore currency before it
reexecutes an OBTAIN path.

RESET currency option

RESET (default) directs LRF to reset currency and to restore the logical record's program variable storage area before it
reexecutes an OBTAIN path.

The following example shows how to specify a currency option for the EMPLR35 subschema. The EMPLR35 subschema
has a currency option of NO RESET.

ADD

SUBSCHEMA NAME IS EMPLR35 OF SCHEMA NAME IS EMPSCHM VERSION IS 1

   DESCRIPTION IS 'SAMPLE SUBSCHEMA FOR LRF MANUAL'
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   PUBLIC ACCESS IS ALLOWED FOR ALL

   USAGE IS LR

   LR CURRENCY NO RESET  ◄-----

   .

   .

   .

For more information on subschema currency options, see Currency Considerations.

Including Records, Sets, and Areas

You must include the following database components in a subschema that contains logical records:

• All database records that contain data to be used in application processing
• Any other database record referenced in a path
• All sets (including indexed sets) referenced in a path
• All areas that contain the specified database records and sets
• All sets and areas that will be affected by update activity

You include database components in a subschema by using the ADD RECORD, ADD SET, and ADD AREA DDL
statements.

Restricting the subschema's view

You should restrict the subschema's view of any database records included in your subschema definition. You can restrict
this view in two ways:

• By using a VIEW ID clause to copy a predefined view of the record description into the subschema
• By using an ELEMENTS ARE clause to identify the fields to be included in the record description

If you don't use one of these clauses, the record description will include all fields contained in the database record. This
could:

• Increase the size of the subschema load module, which can result in wasted space in program variable storage.
• Make the programs that use the subschema more vulnerable to changes in the database record definition. For

example, if new fields are added to the record, the new record description gets copied into the logical-record area of
program variable storage. Programs that use the subschema then need to be recompiled, whether or not they access
the new fields.

The following example shows how to include database components for the sample EMPLR35 subschema.

ADD

SUBSCHEMA NAME IS EMPLR35 OF SCHEMA NAME IS EMPSCHM VERSION IS 1

    .

    .

    .

ADD

AREA NAME IS EMP-DEMO-REGION

    .

ADD

AREA NAME IS ORG-DEMO-REGION

    .

ADD

RECORD NAME IS EMPLOYEE

   ELEMENTS ARE EMP-ID-0415 EMP-NAME-0415 START-DATE-0415

 1474



 Programming

   STATUS-0415

    .

ADD

RECORD NAME IS DEPARTMENT

   ELEMENTS ARE DEPT-ID-0410 DEPT-NAME-0410

    .

ADD

RECORD NAME IS OFFICE

   ELEMENTS ARE OFFICE-CODE-0450

    .

ADD

SET NAME IS EMP-NAME-NDX

    .

ADD

SET NAME IS DEPT-EMPLOYEE

    .

ADD

SET NAME IS OFFICE-EMPLOYEE

    .

    .

    .

Defining Logical Records

Now you are ready to define the logical records that you want to include in the subschema. You define a logical record by
using the ADD LOGICAL RECORD DDL statement. LRF uses the record layout described by this statement to reserve an
area in program variable storage.

Steps in defining a logical record

To define a logical record, you should:

1. Name the logical record
2. Name the elements of the logical record
3. Specify whether the logical-record description in program variable storage will be reinitialized when certain path

statuses are returned
4. Document the logical record

Step 1 Name the logical record

The logical record name must be from 1 through 16 characters and must be unique for the current subschema; it can't
duplicate the name of another logical record or database record described in the same subschema.

You name a logical record by using the NAME IS clause of the ADD LOGICAL RECORD DDL statement. The following
example shows how to name the EMP-INFO-LR logical record.

ADD

SUBSCHEMA NAME IS EMPLR35 OF SCHEMA NAME IS EMPSCHM VERSION IS 1

   .

   .

   .

ADD

LOGICAL RECORD NAME IS EMP-INFO-LR

   .
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   .

   .

Step 2 Name the logical-record elements

You identify the records that participate in the logical record by using the ELEMENTS clause of the ADD LOGICAL
RECORD DDL statement. Program variable storage will contain a description of each record you name as a logical-record
element.

NOTE
Fields that are excluded from the subschema view will not be included in a logical-record description.

Records to include

You should include the following records as logical-record elements:

• All database records used to construct the logical record.
• Any other database record that contains fields used in one of the following ways:

– To pass data between the program and the path
– As operands in EVALUATE and COMPUTE operations

• Any IDD-defined work record that contains fields used in one of the following ways:
– To pass data between the program and the path
– As operands in EVALUATE and COMPUTE operations
Be sure you indicate which version of the work record you want to include in the logical record.

NOTE
Do not code an ADD RECORD statement for any IDD-defined work record included in your logical-record
description.

Using role names

To include an element that occurs more than once in a single logical record, you can use role names. Role names must be
included in the ELEMENTS clause of the ADD LOGICAL RECORD statement. Once a role name has been assigned, both
the path and the program must see the role rather than to the associated record element. For complete information on the
use of roles, see Using Role Names.

Naming record elements for EMP-INFO-LR

The following example shows how to name the record elements for the EMP-INFO-LR logical record.

NOTE
All logical-record components are double-word aligned when they appear in program variable storage.

The EMP-INFO-LR logical record includes the EMPLOYEE, DEPARTMENT, OFFICE, and PATHREC records.

ADD

SUBSCHEMA NAME IS EMPLR35 OF SCHEMA NAME IS EMPSCHM VERSION IS 1

   .

   .

   .

ADD

LOGICAL RECORD NAME IS EMP-INFO-LR

   ELEMENTS ARE

       EMPLOYEE

       DEPARTMENT

       OFFICE

       PATHREC VERSION 1  ◄------ IDD-defined work record
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   .

   .

   .

The following example shows the description of the EMP-INFO-LR logical record that will appear in program variable
storage. The logical-record description for EMP-INFO-LR includes selected fields from the EMPLOYEE, DEPARTMENT,
and OFFICE database records, and all fields from the PATHREC work record.

01  EMP-INFO-LR.

    02  EMPLOYEE.

        03  EMP-ID-0415               PIC 9(4).

        03  EMP-NAME-0415

            04  EMP-FIRST-NAME-0415   PIC X(10).

            04  EMP-LAST-NAME-0415    PIC X(15).

        03  START-DATE-0415

            04  START-YEAR-0415       PIC 9(2).

            04  START-MONTH-0415      PIC 9(2).

            04  START-DAY-0415        PIC 9(2).

        03  STATUS-0415               PIC 9(4).

        03  FILLER                    PIC X(1).

    02  DEPARTMENT.

        03  DEPT-ID-0410              PIC 9(4).

        03  DEPT-NAME-0410            PIC X(45).

        03  FILLER                    PIC X(7).

    02  OFFICE.

        03  OFFICE-CODE-0450          PIC 9(3).

        03  FILLER                    PIC X(5).

    02  PATHREC.

        03  WORK-PATH-ID              PIC X(10).

Step 3 Specify initialization options for program variable storage

You can request that LRF clear program variable storage automatically when the following path statuses are returned:

• LR-ERROR
• LR-NOT-FOUND

You specify these options in the ON LR-ERROR and ON LR-NOT-FOUND clauses of the ADD LOGICAL RECORD DDL
statement. The default for each option is NOCLEAR.

Specifying CLEAR

By specifying CLEAR, you ensure that the data in program variable storage made available to the user meets program
WHERE clause selection criteria. This option is recommended if you want LRF to return complete logical records to the
program.

The following example shows how to specify initialization options for the EMP-INFO-LR logical record. These initialization
options ensure that program variable storage will be cleared when LRF returns a path status of LR-NOT-FOUND or LR-
ERROR.

ADD

SUBSCHEMA NAME IS EMPLR35 OF SCHEMA NAME IS EMPSCHM VERSION IS 1

   .

   .

 1477



 Programming

   .

ADD

LOGICAL RECORD NAME IS EMP-INFO-LR

   ELEMENTS ARE

       EMPLOYEE

       DEPARTMENT

       OFFICE

       PATHREC VERSION 1

   ON LR-ERROR CLEAR         ─┐  Initialization

   ON LR-NOT-FOUND CLEAR     ─┘  options

   .

   .

   .

For more information on complete and partial logical records, see Controlling Path Execution.

Step 4 Document the logical record

To give programmers the information they need to use the subschema successfully, you should document each logical
record thoroughly. You can document a logical record by using the COMMENTS clause of the ADD LOGICAL RECORD
DDL statement. The information you provide will be copied along with the logical record to the appropriate area of
program variable storage.

Coding preliminary comments

It is recommended that you code preliminary comments at this stage of the subschema definition process. Once you have
defined the associated path groups and paths, you can make your comments more complete.

For the preliminary comments, you can:

• List the database records that the logical record will access
• List the DML verbs that can be issued for the logical record
• Describe the program selection criteria that will map to each path

The following example shows how to code preliminary comments for the EMP-INFO-LR logical record. For instructions on
coding comments, see Documenting the Subschema.

ADD

SUBSCHEMA NAME IS EMPLR35 OF SCHEMA NAME IS EMPSCHM VERSION IS 1

    .

    .

    .

ADD

LOGICAL RECORD NAME IS EMP-INFO-LR

    ON LR-ERROR CLEAR

    ON LR-NOT-FOUND CLEAR

    ELEMENTS ARE

        EMPLOYEE

        DEPARTMENT

        OFFICE

        PATHREC VERSION 1

    COMMENTS

        '***************************************************************'
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  -     'THE EMP-INFO-LR LOGICAL RECORD ACCESSES INFORMATION FROM THE'

  -     'EMPLOYEE DATABASE RECORD AND ALSO ACCESSES INFORMATION'

  -     'FROM THE ASSOCIATED DEPARTMENT AND OFFICE RECORDS.'

  -     '***************************************************************'

  -     ' '

  -     'LR VERBS ALLOWED: OBTAIN'

  -     ' '

  -     '***************************************************************'

  -     ' '

  -     'SELECTION CRITERIA (TOTAL OF FIVE PATHS)'

  -     ' '

  -     '   OBTAIN PATH GROUP:'

  -     ' '

  -     ' '

  -     '    PATH 1)  THIS PATH RETRIEVES EMPLOYEE, DEPARTMENT, AND'

  -     '             OFFICE INFORMATION FOR ALL EMPLOYEES WHO ARE'

  -     '             ON LEAVE.'

  -     ' '

  -     '             THE PATH WILL BE SELECTED IF THE PROGRAM'

  -     '             REQUEST INCLUDES THE KEYWORD ON-LEAVE.'

  -     ' '

  -     ' '

  -     '    PATH 2)  THIS PATH RETRIEVES EMPLOYEE, DEPARTMENT, AND'

  -     '             OFFICE INFORMATION FOR A PARTICULAR EMPLOYEE.'

  -     '             IT USES THE EMP-ID-0415 FIELD AS A'

  -     '             CALC KEY TO ACCESS EMPLOYEE INFORMATION.'

  -     ' '

  -     '             THE PATH WILL BE SELECTED IF ANY OF THESE'

  -     '             COMPARISONS ARE INCLUDED IN THE PROGRAM WHERE'

  -     '             CLAUSE:'

  -     ' '

  -     '             EMP-ID-0415 = A NUMERIC LITERAL'

  -     '                           A PROGRAM VARIABLE'

  -     '                           A FIELD IN THE LOGICAL-RECORD'

  -     '                            AREA OF PROGRAM VARIABLE STORAGE'

  -     ' '

  .

  .

  .

Debugging Subschema Code

Debugging and Testing

What to watch out for

Before you use a logical-record subschema, it is a good idea to review both the path code and the program request. Here
are some things to watch out for:

In the path code
:
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• Missing or unresolved DO/END clauses
• Forgetting to put ON clauses after each path-DML statement
• Failing to establish run-unit currency prior to an IF [NOT] EMPTY command
• Omitting qualification by role name when the named field is assigned a role name
• Neglecting to obtain records prior to the reference of the values needed in an OF LR statement
• Omitting EACH commands and expecting iteration to occur
• Forgetting to specify OF LR for a logical-record field that participates in an EVALUATE or COMPUTE operation
• Forgetting to put a version number on an IDD-defined work record when you include this record as a logical-

record element

In the program request
:

• Omitting the FIRST/NEXT qualifier in a logical-record request
• Omitting qualification by role name when the named field is assigned a role name
• Using selection fields from records that are not being obtained in the path
• Using IDD-defined work fields as selection fields
• Issuing a COMMIT ALL, ROLLBACK, or ROLLBACK CONTINUE command, and expecting LRF to continue

an iteration cycle

Testing

After you review your subschema, you can test it by using OLQ, ADS, ADS Batch, or other IDMS facilities. If you
encounter problems, you can debug your subschema code in a variety of ways. Here are some suggestions:

Include an IDD-defined work record
as a logical-record element and return an appropriate literal through this element. The literal can indicate which
path was executed.

Use DBA-defined path statuses
to trace the path code.

Regenerate and test the basic subschema code
. If the code works, gradually add and test additional pieces of code.

Use the online debugger
to set breakpoints in the program and to display the contents of storage on request. For information on using the
online debugger, see IDMS Online Debugger section.

Request a snap dump
of the contents of one or more areas in memory by using the Application Development System SNAP command
(or the various DML SNAP commands). For more information on the SNAP command, see the ADS Reference
section or to the appropriate DML manual.

Documenting the Subschema
This section contains the following topics:

Introduction to Subschema

Once you have finished defining a logical-record subschema, you are ready to document how the subschema works. At
this stage of the subschema definition process, you should already have preliminary comments that list and describe the
following information for each logical record in the subschema:
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• The database records that the logical record will access
• The DML verbs that can be issued for the logical record
• The program selection criteria that will map to each path

At this stage, you may also want to describe:

• The data that will be returned to the program, including the sequence of the data
• All DBA-defined path statuses and the situations under which these path statuses will be returned
• Any role names associated with the logical record

The COMMENTS clause

You document a logical record by using the COMMENTS clause of the ADD LOGICAL RECORD DDL statement. The
information you provide will be copied along with the logical record to the appropriate area of program variable storage.
You can retrieve this information either by displaying the logical record in the subschema compiler or by running the
LRDEFS logical-record report.

The remainder of this section describes how to use the COMMENTS clause and how to run the LRDEFS, LRPATH, and
LRACT logical-record reports.

Using the COMMENTS Clause

To use the COMMENTS clause of the ADD LOGICAL RECORD DDL statement, you enter as many lines of text as are
necessary to document the logical record. The following considerations apply:

• Each line of text must start with a quote. Ending quotes are optional.
• When text extends beyond the first line of input, each subsequent line must begin with a character that indicates either

continuation or concatenation:
The hyphen (-)

indicates that the line is a continuation of comment text.
The plus sign (+)

indicates that the line is to be appended to the previous line of comment text.

Example

The following example shows how to code comments for the sample EMP-INFO-LR logical record.

ADD

SUBSCHEMA NAME IS EMPLR35 OF SCHEMA NAME IS EMPSCHM VERSION IS 1

    .

    .

    .

ADD

LOGICAL RECORD NAME IS EMP-INFO-LR

    .

    .

    .

    COMMENTS

        '***************************************************************'

  -     'THE EMP-INFO-LR LOGICAL RECORD ACCESSES INFORMATION FROM THE'

  -     'EMPLOYEE DATABASE RECORD AND ALSO ACCESSES INFORMATION'

  -     'FROM THE ASSOCIATED DEPARTMENT AND OFFICE RECORDS.'

  -     ' '

  -     'THE FOLLOWING INFORMATION IS RETURNED TO THE PROGRAM, IN'

  -     'THE ORDER SHOWN BELOW:'

 1481



 Programming

  -     ' '

  -     '  EMPLOYEE RECORD   ── EMP-ID-0415, EMP-NAME-0415, START-DATE-0'

  +     '415'

  -     '                       STATUS-0415'

  -     ' '

  -     '  DEPARTMENT RECORD ── DEPT-ID-0440, DEPT-NAME-0440'

  -     ' '

  -     '  OFFICE RECORD     ── OFFICE-CODE-0450'

  -     '  PATHREC VERSION 1 ── WORK-PATH-ID'

  -     ' '

  -     '  NOTE THAT THE WORK-PATH-ID FIELD INDICATES WHICH PATH'

  -     '  WAS EXECUTED.'

  -     '***************************************************************'

  -     ' '

  -     'LR VERBS ALLOWED: OBTAIN'

  -     ' '

  -     '***************************************************************'

  -     ' '

  -     'SELECTION CRITERIA (TOTAL OF FIVE PATHS)'

  -     ' '

  -     '   OBTAIN PATH GROUP:'

  -     ' '

  -     ' '

  -     '    PATH 1)  THIS PATH RETRIEVES EMPLOYEE, DEPARTMENT, AND'

  -     '             OFFICE INFORMATION FOR ALL EMPLOYEES WHO ARE'

  -     '             ON LEAVE.'

  -     ' '

  -     '             THE PATH WILL BE SELECTED IF THE PROGRAM'

  -     '             REQUEST INCLUDES THE KEYWORD ON-LEAVE.'

  -     ' '

  -     '             IF PATH 1 IS SELECTED, THE VALUE OF THE'

  -     '             WORK-PATH-ID FIELD WILL BE "PATH 1".'

  -     ' '

  -     '             THE PATH CAN RETURN THE FOLLOWING DBA-DEFINED'

  -     '             PATH STATUSES:'

  -     ' '

  -     '             NO-DEPT    ── THE EMPLOYEE IS NOT ASSOCIATED WITH'

  -     '                           A DEPARTMENT'

  -     '             NO-OFFICE  ── THE EMPLOYEE IS NOT ASSIGNED TO AN'

  -     '                           OFFICE'

  -     ' '

  -     ' '

  -     '    PATH 2)  THIS PATH RETRIEVES EMPLOYEE, DEPARTMENT, AND'

  -     '             OFFICE INFORMATION FOR A PARTICULAR EMPLOYEE.'

  -     '             IT USES THE EMP-ID-0415 FIELD AS A'

  -     '             CALC KEY TO ACCESS EMPLOYEE INFORMATION.'

  -     ' '

  -     '             THE PATH WILL BE SELECTED IF ANY OF THESE'

  -     '             COMPARISONS ARE INCLUDED IN THE PROGRAM WHERE'

  -     '             CLAUSE:'

  -     ' '
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  -     '             EMP-ID-0415 = A NUMERIC LITERAL'

  -     '                           A PROGRAM VARIABLE'

  -     '                           A FIELD IN THE LOGICAL-RECORD'

  -     '                            AREA OF PROGRAM VARIABLE STORAGE'

  -     ' '

  -     '             IF PATH 2 IS SELECTED, THE VALUE OF THE'

  -     '             WORK-PATH-ID FIELD WILL BE "PATH 2".'

  -     ' '

  -     '             THE PATH CAN RETURN THE FOLLOWING DBA-DEFINED'

  -     '             PATH STATUSES:'

  -     ' '

  -     '             INVALID-ID ── THE INPUT EMPLOYEE ID IS INVALID'

  -     '             NO-DEPT    ── THE EMPLOYEE IS NOT ASSOCIATED WITH'

  -     '                           A DEPARTMENT'

  -     '             NO-OFFICE  ── THE EMPLOYEE IS NOT ASSIGNED TO AN'

  -     '                           OFFICE'

  -     ' '

  .

  .

  .

Running the LRDEFS Report

The LRDEFS report describes each logical record in a given subschema. This report:

• Describes the logical-record comments
• Lists each database record that is part of the logical record
• Describes each field in the logical record.

You run the LRDEFS report by choosing the LRDEFS option of the IDMSRPTS utility.

For instructions on running this utility, see IDMS Utilities section.

The example below shows a sample LRDEFS report for the EMPLR35 subschema.

IDMSRPTS 15.0                               -

SUBSCHEMA LOGICAL RECORD DESCRIPTIONS-            DATE     TIME   PAGE

LRDEFS                              FOR SUBSCHEMA EMPLR35  IN SCHEMA EMPSCHM  VERSION    1    04/28/99  134850     1

LOGICAL RECORD NAME EMP-INFO-LR

   COMMENTS           ***************************************************************

                     THE EMP-INFO-LR LOGICAL RECORD ACCESSES INFORMATION FROM THE

                     EMPLOYEE DATABASE RECORD AND ALSO ACCESSES INFORMATION

                     FROM THE ASSOCIATED DEPARTMENT AND OFFICE RECORDS.

                      THE FOLLOWING INFORMATION IS RETURNED TO THE PROGRAM, IN

                     THE ORDER SHOWN BELOW:

                        EMPLOYEE RECORD   ── EMP-ID-0415, EMP-NAME-0415, START-DATE-0415

                                            STATUS-0415

                        DEPARTMENT RECORD ── DEPT-ID-0440, DEPT-NAME-0440

                        OFFICE RECORD     ── OFFICE-CODE-0450

                       PATHREC VERSION 1 ── WORK-PATH-ID

                        NOTE THAT THE WORK-PATH-ID FIELD INDICATES WHICH PATH

                       WAS EXECUTED.

                     ***************************************************************
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                      LR VERBS ALLOWED: OBTAIN

                      ***************************************************************

                      SELECTION CRITERIA (TOTAL OF FIVE PATHS)

                         OBTAIN PATH GROUP:

                         PATH 1)  THIS PATH RETRIEVES EMPLOYEE, DEPARTMENT, AND

                                  OFFICE INFORMATION FOR ALL EMPLOYEES WHO ARE

                                  ON LEAVE.

                                   THE PATH WILL BE SELECTED IF THE PROGRAM

                                  REQUEST INCLUDES THE KEYWORD ON-LEAVE.

                                   IF PATH 1 IS SELECTED, THE VALUE OF THE

                                  WORK-PATH-ID FIELD WILL BE "PATH 1".

                                   THE PATH CAN RETURN THE FOLLOWING DBA-DEFINED

                                  PATH STATUSES:

                                   NO-DEPT    ── THE EMPLOYEE IS NOT ASSOCIATED WITH

                                                A DEPARTMENT

                                  NO-OFFICE  ── THE EMPLOYEE IS NOT ASSIGNED TO AN

                                                OFFICE

                         PATH 2)  THIS PATH RETRIEVES EMPLOYEE, DEPARTMENT, AND

                                  OFFICE INFORMATION FOR A PARTICULAR EMPLOYEE.

                                  IT USES THE EMP-ID-0415 FIELD AS A

IDMSRPTS 15.0                               -

SUBSCHEMA LOGICAL RECORD DESCRIPTIONS-                DATE     TIME   PAGE

 LRDEFS                              FOR SUBSCHEMA EMPLR35  IN SCHEMA EMPSCHM  VERSION    1       04/28/99  134850     2

                                  CALC KEY TO ACCESS EMPLOYEE INFORMATION.

                                   THE PATH WILL BE SELECTED IF ANY OF THESE

                                  COMPARISONS ARE INCLUDED IN THE PROGRAM WHERE

                                  CLAUSE:

                                   EMP-ID-0415 = A NUMERIC LITERAL

                                                A PROGRAM VARIABLE

                                                A FIELD IN THE LOGICAL-RECORD

                                                 AREA OF PROGRAM VARIABLE STORAGE

                                   IF PATH 2 IS SELECTED, THE VALUE OF THE

                                  WORK-PATH-ID FIELD WILL BE "PATH 2".

                                   THE PATH CAN RETURN THE FOLLOWING DBA-DEFINED

                                  PATH STATUSES:

                                   INVALID-ID ── THE INPUT EMPLOYEE ID IS INVALID

                                  NO-DEPT    ── THE EMPLOYEE IS NOT ASSOCIATED WITH

                                                A DEPARTMENT

                                  NO-OFFICE  ── THE EMPLOYEE IS NOT ASSIGNED TO AN

                                                OFFICE

                         PATH 3)  THIS PATH RETRIEVES EMPLOYEE, DEPARTMENT, AND

                                  OFFICE INFORMATION FOR EACH EMPLOYEE IN A

                                  PARTICULAR DEPARTMENT.  IT USES THE DEPT-ID-0410

                                  FIELD AS A CALC KEY TO ACCESS DEPARTMENT

                                  INFORMATION.

                                  THE PATH WILL BE SELECTED IF ANY OF THESE

                                  COMPARISONS ARE INCLUDED IN THE PROGRAM WHERE

                                  CLAUSE:
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                                   DEPT-ID-0440 =

                                                 A LITERAL

                                                A PROGRAM VARIABLE

                                                A FIELD IN THE LOGICAL-RECORD

                                                 AREA OF PROGRAM VARIABLE STORAGE

                                   IF PATH 3 IS SELECTED, THE VALUE OF THE

                                  WORK-PATH-ID FIELD WILL BE "PATH 3".

                                   THE PATH CAN RETURN THE FOLLOWING DBA-DEFINED

                                  PATH STATUSES:

                                   INVALID-DEPT ── THE INPUT DEPARTMENT ID IS INVALID

                                  NO-OFFICE    ── THE EMPLOYEE IS NOT ASSIGNED TO AN

                                                  OFFICE

IDMSRPTS 15.0                               -

SUBSCHEMA LOGICAL RECORD DESCRIPTIONS-           DATE     TIME   PAGE

LRDEFS                              FOR SUBSCHEMA EMPLR35  IN SCHEMA EMPSCHM  VERSION    1   04/28/99  134850     3

                         PATH 4)  THIS PATH RETRIEVES EMPLOYEE, DEPARTMENT, AND

                                  OFFICE INFORMATION FOR EACH EMPLOYEE ASSIGNED TO

                                  A PARTICULAR OFFICE.

                                  IT USES THE OFFICE-CODE-0450 FIELD AS A CALC

                                  KEY TO ACCESS OFFICE INFORMATION.

                                   THE PATH WILL BE SELECTED IF ANY OF THESE

                                  COMPARISONS ARE INCLUDED IN THE PROGRAM WHERE

                                  CLAUSE:

                                   OFFICE-CODE-0450 =

                                                 A LITERAL

                                                A PROGRAM VARIABLE

                                                A FIELD IN THE LOGICAL-RECORD

                                                 AREA OF PROGRAM VARIABLE STORAGE

                                   IF PATH 4 IS SELECTED, THE VALUE OF THE

                                  WORK-PATH-ID FIELD WILL BE "PATH 4".

                                   THE PATH CAN RETURN THE FOLLOWING DBA-DEFINED

                                  PATH STATUSES:

                                   INVALID-OFFICE ── THE INPUT OFFICE CODE IS INVALID

                                  NO-DEPT        ── THE EMPLOYEE IS NOT ASSOCIATED

                                                    WITH A DEPARTMENT

                         PATH 5)  THIS PATH RETRIEVES EMPLOYEE, DEPARTMENT, AND

                                  OFFICE INFORMATION FOR A PARTICULAR EMPLOYEE.

                                  IT USES THE EMP-NAME-NDX TO ACCESS EMPLOYEE

                                  INFORMATION.

                                   THE PATH WILL BE SELECTED IF EITHER OF THESE

                                  FIELDS ARE REFERENCED IN THE PROGRAM WHERE

                                  CLAUSE:

                                   EMP-LAST-NAME-0415 AND EMP-FIRST-NAME-0415

                                   EMP-LAST-NAME-0415

                                   IF PATH 5 IS SELECTED, THE VALUE OF THE

                                  WORK-PATH-ID FIELD WILL BE "PATH 5".

                                   THE PATH CAN RETURN THE FOLLOWING DBA-DEFINED

                                  PATH STATUSES:

                                   INVALID-NAME ── THE INPUT EMPLOYEE NAME IS

                                                  INVALID

                                  NO-DEPT      ── THE EMPLOYEE IS NOT ASSOCIATED
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                                                  WITH A DEPARTMENT

                                  NO-OFFICE    ── THE EMPLOYEE IS NOT ASSIGNED TO

                                                  AN OFFICE

IDMSRPTS 15.0                               -

SUBSCHEMA LOGICAL RECORD DESCRIPTIONS-          DATE     TIME   PAGE

LRDEFS                              FOR SUBSCHEMA EMPLR35  IN SCHEMA EMPSCHM  VE=SION    1  04/28/99  134850     4

 BUILT FROM.........

 RECORD NAME........ EMPLOYEE

RECORD ID.......... 0415

RECORD VERSION..... 0100

RECORD LENGTH...... FIXED

LOCATION MODE...... CALC USING       EMP-ID-0415

WITHIN............. EMP-DEMO-REGION              FROM PAGE  4013203    THRU  4013300

ACCESS RESTRICTION ON FOR........... ERASE

DATA ITEM.......... REDEFINES....... USAGE....... VALUE............................. PICTURE...................    STRT  LGTH

02 EMP-

ID-0415                       DISPLAY                                         9(4)                             1     4

                                                  SET CONTROL ITEM FOR ────────      CALC            DUP NOT ALLOWED

02 EMP-

NAME-0415                     DISPLAY                                                                          5    25

03 EMP-FIRST-

NAME-0415               DISPLAY                                         X(10)                            5    10

                                                  SET CONTROL ITEM FOR ────────      DEPT-EMPLOYEE   DUP LAST

                                                  SET CONTROL ITEM FOR ────────      EMP-NAME-NDX    DUP LAST

                                                  SET CONTROL ITEM FOR ────────      OFFICE-EMPLOYEE DUP LAST

03 EMP-LAST-

NAME-0415                DISPLAY                                         X(15)                           15    15

                                                  SET CONTROL ITEM FOR ────────      DEPT-EMPLOYEE   DUP LAST

                                                  SET CONTROL ITEM FOR ────────      EMP-NAME-NDX    DUP LAST

                                                  SET CONTROL ITEM FOR ────────      OFFICE-EMPLOYEE DUP LAST

02 START-

DATE-0415                   DISPLAY                                                                         30     6

03 START-

YEAR-0415                   DISPLAY                                         9(2)                            30     2

03 START-

MONTH-0415                  DISPLAY                                         9(2)                            32     2

03 START-

DAY-0415                    DISPLAY                                         9(2)                            34     2

02 STATUS-0415                       DISPLAY                                         X(2)                            36     2

88 ACTIVE-0415                       COND                                                                            36

                                                  '01'

88 ST-

DISABIL-0415                   COND                                                                            36

                                                  '02'

88 LT-

DISABIL-0415                   COND                                                                            36

                                                  '03'

88 LEAVE-OF-

ABSENCE-0415             COND                                                                            36

                                                  '04'
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88 TERMINATED-0415                   COND                                                                            36

                                                  '05'

RECORD NAME........ DEPARTMENT

RECORD ID.......... 0410

RECORD VERSION..... 0100

RECORD LENGTH...... FIXED

LOCATION MODE...... CALC USING       DEPT-ID-0410

WITHIN............. ORG-DEMO-REGION              FROM PAGE  4013353    THRU  4013400

IDMSRPTS 15.0                               -

SUBSCHEMA LOGICAL RECORD DESCRIPTIONS-                   DATE     TIME   PAGE

LRDEFS                              FOR SUBSCHEMA EMPLR35  IN SCHEMA EMPSCHM  VERSION    1           04/28/99  134850     5

 DATA ITEM.......... REDEFINES....... USAGE....... VALUE............................. PICTURE...................    STRT  LGTH

02 DEPT-

ID-0410                      DISPLAY                                         9(4)                            41     4

                                                  SET CONTROL ITEM FOR ────────      CALC            DUP NOT ALLOWED

02 DEPT-

NAME-0410                    DISPLAY                                         X(45)                           45    45

RECORD NAME........ OFFICE

RECORD ID.......... 0450

RECORD VERSION..... 0100

RECORD LENGTH...... FIXED

LOCATION MODE...... CALC USING       OFFICE-CODE-0450

WITHIN............. ORG-DEMO-REGION              FROM PAGE  4013353    THRU  4013400

DATA ITEM.......... REDEFINES....... USAGE....... VALUE............................. PICTURE...................    STRT  LGTH

02 OFFICE-

CODE-0450                  DISPLAY                                         X(3)                            97     3

                                                  SET CONTROL ITEM FOR ────────      CALC            DUP NOT ALLOWED

RECORD NAME........ PATHREC

RECORD VERSION..... 0001

DATA ITEM.......... REDEFINES....... USAGE....... VALUE............................. PICTURE...................    STRT  LGTH

02 WORK-PATH-

ID                      DISPLAY                                         X(22)                          105    22

                                            -SUBSCHEMA LOGICAL RECORD DESCRIPTIONS- END

IDMSRPTS 15.0                              ─────── INPUT PARAMETER LISTING ───────                           DATE  TIME   PAGE

                                                                                                        04/28/99  134850     1

                                                    END OF INPUT PARAMETERS

Running the LRPATH Report

The LRPATH report lists the paths for each logical record in a given subschema.

You run the LRPATH report by choosing the LRPATH option of the IDMSRPTS utility.

For instructions on running this utility, see IDMS Utilities section.

The example below shows a sample LRPATH report for the EMPLR35 subschema.

IDMSRPTS 15.0                              -

LOGICAL RECORD PATH DESCRIPTIONS-                         DATE     TIME   PAGE

LRPATH                              FOR SUBSCHEMA EMPLR35  IN SCHEMA EMPSCHM  VERSION    1           04/28/99  135407     1

 LOGICAL RECORD NAME EMP-INFO-LR
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 BUILT FROM.........EMPLOYEE

                   DEPARTMENT

                   OFFICE

                   PATHREC           VERSION  0001

   OBTAIN  EMP-INFO-LR      PATH-GROUP

    SELECT FOR KEYWORD      ON-LEAVE

                    COMPUTE

                         WORK-PATH-ID OF LR EQ 'PATH 1'

                       ON 0000 NEXT

                   OBTAIN EACH  EMPLOYEE         WITHIN EMP-NAME-NDX

                         WHERE  STATUS-0415 EQ '04'

                       ON 0000 NEXT

                       ON 0307 ITERATE

                   IF DEPT-EMPLOYEE    MEMBER

                       ON 1601 RETURN          NO-DEPT

                       ON 0000 NEXT

                   OBTAIN OWNER WITHIN DEPT-EMPLOYEE

                       ON 0000 NEXT

                   FIND CURRENT EMPLOYEE

                       ON 0000 NEXT

                   IF OFFICE-EMPLOYEE  MEMBER

                       ON 1601 RETURN          NO-OFFICE

                       ON 0000 NEXT

                   OBTAIN OWNER WITHIN OFFICE-EMPLOYEE

                       ON 0000 NEXT

    SELECT FOR FIELDNAME-EQ EMPLOYEE                         EMP-ID-0415

                    COMPUTE

                         WORK-PATH-ID OF LR EQ 'PATH 2'

                       ON 0000 NEXT

                   OBTAIN FIRST EMPLOYEE

                         WHERE  CALCKEY EQ EMP-ID-0415 OF REQUEST

                       ON 0326 RETURN          INVALID-ID

                       ON 0000 NEXT

                   IF DEPT-EMPLOYEE    MEMBER

                       ON 1601 RETURN          NO-DEPT

                       ON 0000 NEXT

                   OBTAIN OWNER WITHIN DEPT-EMPLOYEE

                       ON 0000 NEXT

                   FIND CURRENT EMPLOYEE

                       ON 0000 NEXT

                   IF OFFICE-EMPLOYEE  MEMBER

                       ON 1601 RETURN          NO-OFFICE

                       ON 0000 NEXT

                   OBTAIN OWNER WITHIN OFFICE-EMPLOYEE

IDMSRPTS 15.0                              -

LOGICAL RECORD PATH DESCRIPTIONS-                         DATE     TIME   PAGE

LRPATH                              FOR SUBSCHEMA EMPLR35  IN SCHEMA EMPSCHM  VERSION    1           04/28/99  135407     2

                        ON 0000 NEXT

    SELECT FOR FIELDNAME-EQ DEPARTMENT                       DEPT-ID-0410

                    COMPUTE
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                         WORK-PATH-ID OF LR EQ 'PATH 3'

                       ON 0000 NEXT

                   OBTAIN FIRST DEPARTMENT

                         WHERE  CALCKEY EQ DEPT-ID-0410 OF REQUEST

                       ON 0326 RETURN          INVALID-DEPT

                       ON 0000 NEXT

                   OBTAIN EACH  EMPLOYEE         WITHIN DEPT-EMPLOYEE

                       ON 0000 NEXT

                       ON 0307 ITERATE

                   IF OFFICE-EMPLOYEE  MEMBER

                       ON 1601 RETURN          NO-OFFICE

                       ON 0000 NEXT

                   OBTAIN OWNER WITHIN OFFICE-EMPLOYEE

                       ON 0000 NEXT

    SELECT FOR FIELDNAME-EQ OFFICE                           OFFICE-CODE-0450

                    COMPUTE

                         WORK-PATH-ID OF LR EQ 'PATH 4'

                       ON 0000 NEXT

                   OBTAIN FIRST OFFICE

                         WHERE  CALCKEY EQ OFFICE-CODE-0450 OF REQUEST

                       ON 0326 RETURN          INVALID-OFFICE

                       ON 0000 NEXT

                   OBTAIN EACH  EMPLOYEE         WITHIN OFFICE-EMPLOYEE

                       ON 0000 NEXT

                       ON 0307 ITERATE

                   IF DEPT-EMPLOYEE    MEMBER

                       ON 1601 RETURN          NO-DEPT

                       ON 0000 NEXT

                   OBTAIN OWNER WITHIN DEPT-EMPLOYEE

                       ON 0000 NEXT

    SELECT     USING INDEX  EMP-NAME-NDX

           FOR FIELDNAME    EMPLOYEE                         EMP-LAST-NAME-0415

               FIELDNAME    EMPLOYEE                         EMP-FIRST-NAME-0415

     SELECT     USING INDEX  EMP-NAME-NDX

           FOR FIELDNAME    EMPLOYEE                         EMP-LAST-NAME-0415

                    COMPUTE

                         WORK-PATH-ID OF LR EQ 'PATH 5'

                       ON 0000 NEXT

IDMSRPTS 15.0                              -

LOGICAL RECORD PATH DESCRIPTIONS-                         DATE     TIME   PAGE

LRPATH                              FOR SUBSCHEMA EMPLR35  IN SCHEMA EMPSCHM  VERSION    1          04/28/99  135407     3

                    OBTAIN EACH  EMPLOYEE         USING  INDEX

                       ON 0000 NEXT

                       ON 0326 RETURN          INVALID-NAME

                   IF DEPT-EMPLOYEE    MEMBER

                       ON 1601 RETURN          NO-DEPT

                       ON 0000 NEXT

                   OBTAIN OWNER WITHIN DEPT-EMPLOYEE

                       ON 0000 NEXT

                   FIND CURRENT EMPLOYEE
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                       ON 0000 NEXT

                   IF OFFICE-EMPLOYEE  MEMBER

                       ON 1601 RETURN          NO-OFFICE

                       ON 0000 NEXT

                   OBTAIN OWNER WITHIN OFFICE-EMPLOYEE

                       ON 0000 NEXT

                                           -LOGICAL RECORD PATH DESCRIPTIONS-       END

IDMSRPTS 15.0                              ─────── INPUT PARAMETER LISTING ───────                    DATE     TIME   PAGE

                                                                                                    04/28/99  135407     1

                                                    END OF INPUT PARAMETERS

Running the LRACT Report

The LRACT report lists program activity against each logical record in a given subschema. For each logical record
accessed by a program, the list includes the name of the program and the number of times the program issues each DML
verb against the logical record.

You run the LRACT report by choosing the LRACT option of the IDMSRPTS utility.

For instructions on running this utility, see IDMS Utilities section.

The example below shows a sample LRACT report for the EMPLR35 subschema.

IDMSRPTS 15.0                              ──LOGICAL RECORD ACTIVITY DESCRIPTIONS--                   DATE     TIME   PAGE

LRACT                               FOR SUBSCHEMA EMPLR35  IN SCHEMA EMPSCHM  VERSION    1          04/28/99  135530     1

SCHEMA    VER SUBSCHEMA  RECORD                           PROGRAM   VER USAGE              TIMES  COMPILED  CREATED

EMPSCHM  0001 EMPLR35    EMP-INFO-

LR                      DOC001   0001 OBTAIN             0003   06/11/86 06/11/86

EMPSCHM  0001 EMPLR35    EMP-INFO-

LR                      DOC002   0001 OBTAIN             0003   06/11/86 06/11/86

EMPSCHM  0001 EMPLR35    EMP-INFO-

LR                      DOC003   0001 OBTAIN             0003   06/11/86 06/11/86

EMPSCHM  0001 EMPLR35    EMP-INFO-

LR                      DEPT-1   0001 OBTAIN             0001   07/16/86 07/16/86

                                           ──LOGICAL RECORD ACTIVITY DESCRIPTIONS-- END

IDMSRPTS 15.0                              ─────── INPUT PARAMETER LISTING ───────                    DATE     TIME   PAGE

                                                                                                    04/28/99  135530     1

                                                   END OF INPUT PARAMETERS

Sample Subschema EMPLR35

Overview

The EMPLR35 subschema defines the logical record EMP-INFO-LR, which can be accessed through an OBTAIN path
group.

Subschema listing

Below is the subschema compiler listing for this subschema.

     ADD
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     SUBSCHEMA NAME IS EMPLR35 OF SCHEMA NAME IS EMPSCHM VERSION IS 1

*+       DATE CREATED IS      07/17/91

*+       TIME CREATED IS      09010303

*+       DATE LAST UPDATED IS 08/27/91

*+       TIME LAST UPDATED IS 17063809

*+       PREPARED BY DEH

*+       REVISED  BY DEH

         DESCRIPTION IS 'SAMPLE SUBSCHEMA FOR LRF MANUAL'

         PUBLIC ACCESS IS ALLOWED FOR ALL

         USAGE IS LR

         LR CURRENCY NO RESET

         .

     ADD

     AREA NAME IS EMP-DEMO-REGION

         .

     ADD

     AREA NAME IS ORG-DEMO-REGION

         .

     ADD

     RECORD NAME IS EMPLOYEE

         ELEMENTS ARE EMP-ID-0415 EMP-NAME-0415 START-DATE-0415 STATUS-0415

         .

     ADD

     RECORD NAME IS DEPARTMENT

         ELEMENTS ARE DEPT-ID-0410 DEPT-NAME-0410

         .

     ADD

     RECORD NAME IS OFFICE

         ELEMENTS ARE OFFICE-CODE-0450

         .

     ADD

     SET NAME IS EMP-NAME-NDX

         .

     ADD

     SET NAME IS DEPT-EMPLOYEE

         .

     ADD

     SET NAME IS OFFICE-EMPLOYEE

         .

     ADD

     LOGICAL RECORD NAME IS EMP-INFO-LR

         ON LR-ERROR CLEAR

         ON LR-NOT-FOUND CLEAR

         ELEMENTS ARE

             EMPLOYEE

             DEPARTMENT

             OFFICE

             PATHREC VERSION 1

         COMMENTS

             '***************************************************************'

       -     'THE EMP-INFO-LR LOGICAL RECORD ACCESSES INFORMATION FROM THE'

       -     'EMPLOYEE DATABASE RECORD AND ALSO ACCESSES INFORMATION'

       -     'FROM THE ASSOCIATED DEPARTMENT AND OFFICE RECORDS.'
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       -     ' '

       -     'THE FOLLOWING INFORMATION IS RETURNED TO THE PROGRAM, IN'

       -     'THE ORDER SHOWN BELOW:'

       -     ' '

       -     '  EMPLOYEE RECORD   ── EMP-ID-0415, EMP-NAME-0415, START-DATE-0'

       +     '415'

       -     '                       STATUS-0415'

       -     ' '

       -     '  DEPARTMENT RECORD ── DEPT-ID-0440, DEPT-NAME-0440'

       -     ' '

       -     '  OFFICE RECORD     ── OFFICE-CODE-0450'

       -     '  PATHREC VERSION 1 ── WORK-PATH-ID'

       -     ' '

       -     '  NOTE THAT THE WORK-PATH-ID FIELD INDICATES WHICH PATH'

       -     '  WAS EXECUTED.'

       -     '***************************************************************'

       -     ' '

       -     'LR VERBS ALLOWED: OBTAIN'

       -     ' '

       -     '***************************************************************'

       -     ' '

       -     'SELECTION CRITERIA (TOTAL OF FIVE PATHS)'

       -     ' '

       -     '   OBTAIN PATH GROUP:'

       -     ' '

       -     ' '

       -     '    PATH 1)  THIS PATH RETRIEVES EMPLOYEE, DEPARTMENT, AND'

       -     '             OFFICE INFORMATION FOR ALL EMPLOYEES WHO ARE'

       -     '             ON LEAVE.'

       -     ' '

       -     '             THE PATH WILL BE SELECTED IF THE PROGRAM'

       -     '             REQUEST INCLUDES THE KEYWORD ON-LEAVE.'

       -     ' '

       -     '             IF PATH 1 IS SELECTED, THE VALUE OF THE'

       -     '             WORK-PATH-ID FIELD WILL BE "PATH 1".'

       -     ' '

       -     '             THE PATH CAN RETURN THE FOLLOWING DBA-DEFINED'

       -     '             PATH STATUSES:'

       -     ' '

       -     '             NO-DEPT    ── THE EMPLOYEE IS NOT ASSOCIATED WITH'

       -     '                           A DEPARTMENT'

       -     '             NO-OFFICE  ── THE EMPLOYEE IS NOT ASSIGNED TO AN'

       -     '                           OFFICE'

       -     ' '

       -     ' '

       -     '    PATH 2)  THIS PATH RETRIEVES EMPLOYEE, DEPARTMENT, AND'

       -     '             OFFICE INFORMATION FOR A PARTICULAR EMPLOYEE.'

       -     '             IT USES THE EMP-ID-0415 FIELD AS A'

       -     '             CALC KEY TO ACCESS EMPLOYEE INFORMATION.'

       -     ' '

       -     '             THE PATH WILL BE SELECTED IF ANY OF THESE'

 1492



 Programming

       -     '             COMPARISONS ARE INCLUDED IN THE PROGRAM WHERE'

       -     '             CLAUSE:'

       -     ' '

       -     '             EMP-ID-0415 = A NUMERIC LITERAL'

       -     '                           A PROGRAM VARIABLE'

       -     '                           A FIELD IN THE LOGICAL-RECORD'

       -     '                            AREA OF PROGRAM VARIABLE STORAGE'

       -     ' '

       -     '             IF PATH 2 IS SELECTED, THE VALUE OF THE'

       -     '             WORK-PATH-ID FIELD WILL BE "PATH 2".'

       -     ' '

       -     '             THE PATH CAN RETURN THE FOLLOWING DBA-DEFINED'

       -     '             PATH STATUSES:'

       -     ' '

       -     '             INVALID-ID ── THE INPUT EMPLOYEE ID IS INVALID'

       -     '             NO-DEPT    ── THE EMPLOYEE IS NOT ASSOCIATED WITH'

       -     '                           A DEPARTMENT'

       -     '             NO-OFFICE  ── THE EMPLOYEE IS NOT ASSIGNED TO AN'

       -     '                           OFFICE'

       -     ' '

       -     ' '

       -     '    PATH 3)  THIS PATH RETRIEVES EMPLOYEE, DEPARTMENT, AND'

       -     '             OFFICE INFORMATION FOR EACH EMPLOYEE IN A'

       -     '             PARTICULAR DEPARTMENT.  IT USES THE DEPT-ID-0410'

       -     '             FIELD AS A CALC KEY TO ACCESS DEPARTMENT'

       -     '             INFORMATION.'

       -     ' '

       -     ' '

       -     '             THE PATH WILL BE SELECTED IF ANY OF THESE'

       -     '             COMPARISONS ARE INCLUDED IN THE PROGRAM WHERE'

       -     '             CLAUSE:'

       -     ' '

       -     '             DEPT-ID-0440 ='

       -     ' '

       -     '                           A LITERAL'

       -     '                           A PROGRAM VARIABLE'

       -     '                           A FIELD IN THE LOGICAL-RECORD'

       -     '                            AREA OF PROGRAM VARIABLE STORAGE'

       -     ' '

       -     '             IF PATH 3 IS SELECTED, THE VALUE OF THE'

       -     '             WORK-PATH-ID FIELD WILL BE "PATH 3".'

       -     ' '

       -     '             THE PATH CAN RETURN THE FOLLOWING DBA-DEFINED'

       -     '             PATH STATUSES:'

       -     ' '

       -     '             INVALID-DEPT ── THE INPUT DEPARTMENT ID IS INVALID'

       -     '             NO-OFFICE    ── THE EMPLOYEE IS NOT ASSIGNED TO AN'

       -     '                             OFFICE'

       -     ' '

       -     ' '

       -     '    PATH 4)  THIS PATH RETRIEVES EMPLOYEE, DEPARTMENT, AND'

       -     '             OFFICE INFORMATION FOR EACH EMPLOYEE ASSIGNED TO'

       -     '             A PARTICULAR OFFICE.'
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       -     '             IT USES THE OFFICE-CODE-0450 FIELD AS A CALC'

       -     '             KEY TO ACCESS OFFICE INFORMATION.'

       -     ' '

       -     '             THE PATH WILL BE SELECTED IF ANY OF THESE'

       -     '             COMPARISONS ARE INCLUDED IN THE PROGRAM WHERE'

       -     '             CLAUSE:'

       -     ' '

       -     '             OFFICE-CODE-0450 ='

       -     ' '

       -     '                           A LITERAL'

       -     '                           A PROGRAM VARIABLE'

       -     '                           A FIELD IN THE LOGICAL-RECORD'

       -     '                            AREA OF PROGRAM VARIABLE STORAGE'

       -     ' '

       -     '             IF PATH 4 IS SELECTED, THE VALUE OF THE'

       -     '             WORK-PATH-ID FIELD WILL BE "PATH 4".'

       -     ' '

       -     '             THE PATH CAN RETURN THE FOLLOWING DBA-DEFINED'

       -     '             PATH STATUSES:'

       -     ' '

       -     '             INVALID-OFFICE ── THE INPUT OFFICE CODE IS INVALID'

       -     '             NO-DEPT        ── THE EMPLOYEE IS NOT ASSOCIATED'

       -     '                               WITH A DEPARTMENT'

       -     ' '

       -     ' '

       -     '    PATH 5)  THIS PATH RETRIEVES EMPLOYEE, DEPARTMENT, AND'

       -     '             OFFICE INFORMATION FOR A PARTICULAR EMPLOYEE.'

       -     '             IT USES THE EMP-NAME-NDX TO ACCESS EMPLOYEE'

       -     '             INFORMATION.'

       -     ' '

       -     '             THE PATH WILL BE SELECTED IF EITHER OF THESE'

       -     '             FIELDS ARE REFERENCED IN THE PROGRAM WHERE'

       -     '             CLAUSE:'

       -     ' '

       -     '             EMP-LAST-NAME-0415 AND EMP-FIRST-NAME-0415'

       -     ' '

       -     '             EMP-LAST-NAME-0415'

       -     ' '

       -     '             IF PATH 5 IS SELECTED, THE VALUE OF THE'

       -     '             WORK-PATH-ID FIELD WILL BE "PATH 5".'

       -     ' '

       -     '             THE PATH CAN RETURN THE FOLLOWING DBA-DEFINED'

       -     '             PATH STATUSES:'

       -     ' '

       -     '             INVALID-NAME ── THE INPUT EMPLOYEE NAME IS'

       -     '                             INVALID'

       -     '             NO-DEPT      ── THE EMPLOYEE IS NOT ASSOCIATED'

       -     '                             WITH A DEPARTMENT'

       -     '             NO-OFFICE    ── THE EMPLOYEE IS NOT ASSIGNED TO'

       -     '                             AN OFFICE'

       -     ' '

       -     ' '

         .
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     ADD

     PATH-GROUP NAME IS OBTAIN EMP-INFO-LR

         SELECT FOR KEYWORD ON-LEAVE

             COMPUTE WORK-PATH-ID OF LR EQ 'PATH 1'

                 ON 0000 NEXT

             OBTAIN EACH EMPLOYEE WITHIN EMP-NAME-NDX

                 WHERE STATUS-0415 EQ '04'

                 ON 0000 NEXT

                 ON 0307 ITERATE

             IF DEPT-EMPLOYEE MEMBER

                 ON 1601 RETURN NO-DEPT

                 ON 0000 NEXT

             OBTAIN OWNER WITHIN DEPT-EMPLOYEE

                 ON 0000 NEXT

             FIND CURRENT EMPLOYEE

                 ON 0000 NEXT

             IF OFFICE-EMPLOYEE MEMBER

                 ON 1601 RETURN NO-OFFICE

                 ON 0000 NEXT

             OBTAIN OWNER WITHIN OFFICE-EMPLOYEE

                 ON 0000 NEXT

         SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

             COMPUTE WORK-PATH-ID OF LR EQ 'PATH 2'

                 ON 0000 NEXT

             OBTAIN FIRST EMPLOYEE

                 WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

                 ON 0326 RETURN INVALID-ID

                 ON 0000 NEXT

             IF DEPT-EMPLOYEE MEMBER

                 ON 1601 RETURN NO-DEPT

                 ON 0000 NEXT

             OBTAIN OWNER WITHIN DEPT-EMPLOYEE

                 ON 0000 NEXT

             FIND CURRENT EMPLOYEE

                 ON 0000 NEXT

             IF OFFICE-EMPLOYEE MEMBER

                 ON 1601 RETURN NO-OFFICE

                 ON 0000 NEXT

             OBTAIN OWNER WITHIN OFFICE-EMPLOYEE

                 ON 0000 NEXT

         SELECT FOR FIELDNAME-EQ DEPT-ID-0410 OF DEPARTMENT

             COMPUTE WORK-PATH-ID OF LR EQ 'PATH 3'

                 ON 0000 NEXT

             OBTAIN FIRST DEPARTMENT

                 WHERE CALCKEY EQ DEPT-ID-0410 OF REQUEST

                 ON 0326 RETURN INVALID-DEPT

                 ON 0000 NEXT

             OBTAIN EACH EMPLOYEE WITHIN DEPT-EMPLOYEE

                 ON 0000 NEXT

                 ON 0307 ITERATE

             IF OFFICE-EMPLOYEE MEMBER

                 ON 1601 RETURN NO-OFFICE

                 ON 0000 NEXT
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             OBTAIN OWNER WITHIN OFFICE-EMPLOYEE

                 ON 0000 NEXT

         SELECT FOR FIELDNAME-EQ OFFICE-CODE-0450 OF OFFICE

             COMPUTE WORK-PATH-ID OF LR EQ 'PATH 4'

                 ON 0000 NEXT

             OBTAIN FIRST OFFICE

                 WHERE CALCKEY EQ OFFICE-CODE-0450 OF REQUEST

                 ON 0326 RETURN INVALID-OFFICE

                 ON 0000 NEXT

             OBTAIN EACH EMPLOYEE WITHIN OFFICE-EMPLOYEE

                 ON 0000 NEXT

                 ON 0307 ITERATE

             IF DEPT-EMPLOYEE MEMBER

                 ON 1601 RETURN NO-DEPT

                 ON 0000 NEXT

             OBTAIN OWNER WITHIN DEPT-EMPLOYEE

                 ON 0000 NEXT

         SELECT USING INDEX EMP-NAME-NDX

             FOR FIELDNAME EMP-LAST-NAME-0415 OF EMPLOYEE FIELDNAME

                   EMP-FIRST-NAME-0415 OF EMPLOYEE

         SELECT USING INDEX EMP-NAME-NDX

             FOR FIELDNAME EMP-LAST-NAME-0415 OF EMPLOYEE

             COMPUTE WORK-PATH-ID OF LR EQ 'PATH 5'

                 ON 0000 NEXT

             OBTAIN EACH EMPLOYEE USING INDEX

                 ON 0000 NEXT

                 ON 0326 RETURN INVALID-NAME

             IF DEPT-EMPLOYEE MEMBER

                 ON 1601 RETURN NO-DEPT

                 ON 0000 NEXT

             OBTAIN OWNER WITHIN DEPT-EMPLOYEE

                 ON 0000 NEXT

             FIND CURRENT EMPLOYEE

                 ON 0000 NEXT

             IF OFFICE-EMPLOYEE MEMBER

                 ON 1601 RETURN NO-OFFICE

                 ON 0000 NEXT

             OBTAIN OWNER WITHIN OFFICE-EMPLOYEE

                 ON 0000 NEXT

         .

                         * * *   END OF DATA   * * *

Sample Subschema EMPLR40

Overview

The EMPLR40 subschema defines the logical records EMPMOD-LR and EMPTRANS-LR. Both of these logical records
can be accessed through OBTAIN and MODIFY path groups.

Subschema listing

Below is the subschema compiler listing for this subschema.
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      ADD

      SUBSCHEMA NAME IS EMPLR40 OF SCHEMA NAME IS EMPSCHM VERSION IS 1

 *+       DATE CREATED IS      07/18/91

 *+       TIME CREATED IS      11555265

 *+       DATE LAST UPDATED IS 07/23/91

 *+       TIME LAST UPDATED IS 16260845

 *+       PREPARED BY DEH

 *+       REVISED  BY DEH

          DESCRIPTION IS 'SAMPLE SUBSCHEMA FOR LRF MANUAL'

          PUBLIC ACCESS IS ALLOWED FOR ALL

          USAGE IS LR

          LR CURRENCY NO RESET

 *+       USED BY: PROGRAM IS MOD-D VERSION IS 1

 *+       USED BY: PROGRAM IS STORE-D VERSION IS 1

 *+       USED BY: PROGRAM IS TRANS-D VERSION IS 1

          .

      ADD

      AREA NAME IS EMP-DEMO-REGION

          .

      ADD

      AREA NAME IS ORG-DEMO-REGION

          .

      ADD

      RECORD NAME IS DEPARTMENT

          ELEMENTS ARE DEPT-ID-0410 DEPT-NAME-0410

          .

      ADD

      RECORD NAME IS OFFICE

          ELEMENTS ARE OFFICE-CODE-0450

          .

      ADD

      RECORD NAME IS EMPLOYEE

          .

      ADD

      SET NAME IS DEPT-EMPLOYEE

          .

      ADD

      SET NAME IS OFFICE-EMPLOYEE

          .

      ADD

      SET NAME IS EMP-NAME-NDX

          .

      ADD

      LOGICAL RECORD NAME IS EMP-LR

          ON LR-ERROR CLEAR

          ON LR-NOT-FOUND CLEAR

          ELEMENTS ARE

              EMPLOYEE

              DEPARTMENT

              OFFICE

          COMMENTS

              '***************************************************************'

        -     'THE EMP-LR LOGICAL RECORD LETS YOU STORE A NEW EMPLOYEE RECORD'
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        -     'AND MODIFY AN EXISTING EMPLOYEE RECORD.'

        -     ' '

        -     'TO STORE A NEW EMPLOYEE RECORD:'

        -     ' '

        -     '    1) EXECUTE OBTAIN PATH 1, USING A VALID DEPARTMENT ID'

        -     '       AND OFFICE CODE.  THIS PATH SETS CURRENCY ON THE'

        -     '       APPROPRIATE DEPARTMENT AND OFFICE RECORDS.'

        -     ' '

        -     '    2) EXECUTE STORE PATH 1.  THIS PATH USES THE CURRENCIES'

        -     '       ESTABLISHED PREVIOUSLY TO STORE THE NEW EMPLOYEE RECORD.'

        -     '       BE SURE THE NEW EMPLOYEE INFORMATION IS IN THE'

        -     '       LOGICAL-RECORD AREA OF PROGRAM VARIABLE STORAGE.'

        -     ' '

        -     'TO MODIFY AN EXISTING EMPLOYEE RECORD:'

        -     ' '

        -     '    1) EXECUTE OBTAIN PATH 2, USING A VALID EMPLOYEE ID.'

        -     '       THIS PATH RETRIEVES ALL EMPLOYEE INFORMATION.'

        -     ' '

        -     '    2) MAKE THE NECESSARY CHANGES TO THE EMPLOYEE INFORMATION.'

        -     ' '

        -     '    3) EXECUTE MODIFY PATH 1.  THIS PATH MODIFIES THE'

        -     '       EMPLOYEE RECORD AS SPECIFIED.'

        -     ' '

        -     ' '

        -     '***************************************************************'

        -     ' '

        -     'LR VERBS ALLOWED: OBTAIN, STORE, MODIFY'

        -     ' '

        -     '***************************************************************'

        -     ' '

        -     '   OBTAIN PATH GROUP:'

        -     ' '

        -     '   SELECTION CRITERIA (TOTAL OF TWO PATHS)'

        -     ' '

        -     ' '

        -     '    PATH 1)  THIS PATH SETS CURRENCY ON THE APPROPRIATE'

        -     '             DEPARTMENT AND OFFICE RECORDS BEFORE A NEW'

        -     '             EMPLOYEE RECORD IS STORED.'

        -     ' '

        -     '             THE PATH WILL BE SELECTED IF ANY OF THESE'

        -     '             COMPARISONS ARE INCLUDED IN THE PROGRAM WHERE'

        -     '             CLAUSE:'

        -     ' '

        -     '             DEPT-ID-0410 AND OFFICE=CODE-0450 ='

        -     ' '

        -     '                           A LITERAL'

        -     '                           A PROGRAM VARIABLE'

        -     '                           A FIELD IN THE LOGICAL-RECORD'

        -     '                            AREA OF PROGRAM VARIABLE STORAGE'

        -     ' '

        -     '             THE PATH CAN RETURN THE FOLLOWING DBA-DEFINED'

        -     '             PATH STATUSES:'

        -     ' '
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        -     '             INVALID-DEPT   ── THE INPUT DEPARTMENT ID IS'

        -     '                               INVALID'

        -     '             INVALID-OFFICE ── THE INPUT OFFICE CODE IS'

        -     '                               INVALID'

        -     ' '

        -     ' '

        -     '    PATH 2)  THIS PATH RETRIEVES ALL EMPLOYEE INFORMATION'

        -     '             FOR A PARTICULAR EMPLOYEE.  ONCE THIS'

        -     '             INFORMATION IS RETRIEVED, IT CAN BE'

        -     '             MODIFIED.  NOTE THAT THE PATH USES THE'

        -     '             EMP-ID-0415 FIELD AS A CALC KEY TO ACCESS'

        -     '             THIS INFORMATION.'

        -     ' '

        -     '             THE PATH WILL BE SELECTED IF ANY OF THESE'

        -     '             COMPARISONS ARE INCLUDED IN THE PROGRAM WHERE'

        -     '             CLAUSE:'

        -     ' '

        -     '             EMP-ID-0410 ='

        -     ' '

        -     '                           A LITERAL'

        -     '                           A PROGRAM VARIABLE'

        -     '                           A FIELD IN THE LOGICAL-RECORD'

        -     '                            AREA OF PROGRAM VARIABLE STORAGE'

        -     ' '

        -     '             THE PATH CAN RETURN THE FOLLOWING DBA-DEFINED'

        -     '             PATH STATUS:'

        -     ' '

        -     '             NO-EMP ── THE REQUESTED EMPLOYEE CANNOT'

        -     '                       BE FOUND'

        -     ' '

        -     ' '

        -     '   STORE PATH GROUP:'

        -     ' '

        -     '   SELECTION CRITERIA (TOTAL OF ONE PATH)'

        -     ' '

        -     ' '

        -     '             THIS PATH STORES A NEW EMPLOYEE RECORD.'

        -     '             TO STORE AN EMPLOYEE, YOU MUST FIRST'

        -     '             SELECT OBTAIN PATH 1.'

        -     ' '

        -     '             THE PATH WILL BE SELECTED IF THE PROGRAM'

        -     '             REQUEST INCLUDES THE KEYWORD STORE-EMP.'

        -     ' '

        -     '             IT DOES NOT RETURN ANY DBA-DEFINED'

        -     '             PATH STATUSES.'

        -     ' '

        -     ' '

        -     '   MODIFY PATH GROUP:'

        -     ' '

        -     '   SELECTION CRITERIA (TOTAL OF ONE PATH)'

 1499



 Programming

        -     ' '

        -     ' '

        -     '             THIS PATH MODIFIES AN EXISTING EMPLOYEE RECORD'

        -     '             AS SPECIFIED BY THE APPLICATION PROGRAM.'

        -     ' '

        -     '             THE PATH WILL BE SELECTED IF THE PROGRAM'

        -     '             REQUEST INCLUDES THE KEYWORD MOD-EMP.'

        -     ' '

        -     '             IT DOES NOT RETURN ANY DBA-DEFINED'

        -     '             PATH STATUSES.'

        -     ' '

        -     ' '

          .

      ADD

      LOGICAL RECORD NAME IS EMP-TRANS-LR

          ON LR-ERROR CLEAR

          ON LR-NOT-FOUND CLEAR

          ELEMENTS ARE

              EMPLOYEE

              DEPARTMENT ROLE IS OLD-DEPT

              DEPARTMENT ROLE IS NEW-DEPT

          COMMENTS

              '***************************************************************'

        -     'THE EMP-TRANS-LR LOGICAL RECORD MODIFIES THE RELATIONSHIP'

        -     'BETWEEN AN EXISTING EMPLOYEE AND HIS OR HER DEPARTMENT.'

        -     'IT IS USED TO PROCESS AN EMPLOYEE TRANSFER FROM ONE'

        -     'DEPARTMENT TO ANOTHER.'

        -     ' '

        -     ' '

        -     '***************************************************************'

        -     ' '

        -     'LR VERBS ALLOWED: MODIFY'

        -     ' '

        -     '***************************************************************'

        -     ' '

        -     '   MODIFY PATH GROUP:'

        -     ' '

        -     '   SELECTION CRITERIA (TOTAL OF ONE PATH)'

        -     ' '

        -     ' '

        -     '             THIS PATH PROCESSES THE TRANSFER OF AN EMPLOYEE'

        -     '             FROM ONE DEPARTMENT TO ANOTHER.  THE PATH'

        -     '             DOES THE FOLLOWING:'

        -     ' '

        -     '               1) CHECKS THAT THE OLD DEPARTMENT ID, NEW'

        -     '                  DEPARTMENT ID, AND EMPLOYEE ID ARE VALID'

        -     ' '

        -     '               2) DISCONNECTS THE EMPLOYEE RECORD FROM'

        -     '                  THE OLD DEPARTMENT'

        -     ' '

        -     '               3) CONNECTS THE EMPLOYEE RECORD TO THE NEW'

        -     '                  DEPARTMENT'

        -     ' '
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        -     '             THE PATH USES THE FOLLOWING ROLE NAMES:'

        -     ' '

        -     '                OLD-DEPT REPRESENTS THE DEPARTMENT THAT THE'

        -     '                EMPLOYEE IS CURRENTLY A MEMBER OF'

        -     ' '

        -     '                NEW-DEPT REPRESENTS THE DEPARTMENT THAT THE'

        -     '                EMPLOYEE WILL TRANSFER TO'

        -     ' '

        -     '           THE PATH WILL BE SELECTED IF A VALUE FOR DEPT-ID-0415'

              '           OF OLD-DEPT IS PASSED THROUGH PROGRAM VARIABLE STORAGE'

              '           AND IF THESE COMPARISONS ARE INCLUDED IN THE PROGRAM'

        -     '           WHERE CLAUSE:'

        -     ' '

        -     '             EMP-ID-0415 AND DEPT-ID-0415 OF NEW-DEPT ='

        -     ' '

        -     '                           A LITERAL'

        -     '                           A PROGRAM VARIABLE'

        -     '                           A FIELD IN THE LOGICAL-RECORD'

        -     '                            AREA OF PROGRAM VARIABLE STORAGE'

        -     ' '

        -     '             THE PATH CAN RETURN THE FOLLOWING DBA-DEFINED'

        -     '             PATH STATUSES:'

        -     ' '

        -     '             INVALID-ID        ── THE INPUT EMPLOYEE ID'

        -     '                                  IS INVALID'

        -     '             INVALID-NEW-DEPT  ── THE INPUT NEW DEPARTMENT'

        -     '                                  ID IS INVALID'

        -     '             INVALID-OLD-DEPT  ── THE INPUT OLD DEPARMENT'

        -     '                                  ID IS INVALID'

        -     '             NO-DEPT           ── THE REQUESTED EMPLOYEE'

        -     '                                  IS NOT PART OF THE'

        -     '                                  INDICATED DEPARTMENT'

        -     ' '

        -     ' '

          .

      ADD

      PATH-GROUP NAME IS MODIFY EMP-LR

          SELECT FOR KEYWORD MOD-EMP

              FIND CURRENT EMPLOYEE

                  ON 0000 NEXT

              MODIFY EMPLOYEE

                  ON 0000 NEXT

          .

      ADD

      PATH-GROUP NAME IS OBTAIN EMP-LR

          SELECT FOR FIELDNAME-EQ DEPT-ID-0410 OF DEPARTMENT FIELDNAME-EQ

                OFFICE-CODE-0450 OF OFFICE

              OBTAIN FIRST DEPARTMENT

                  WHERE CALCKEY EQ DEPT-ID-0410 OF REQUEST

                  ON 0000 NEXT

                  ON 0326 RETURN INVALID-DEPT

              OBTAIN FIRST OFFICE

                  WHERE CALCKEY EQ OFFICE-CODE-0450 OF REQUEST
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                  ON 0000 NEXT

                  ON 0326 RETURN INVALID-OFFICE

          SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

              OBTAIN FIRST EMPLOYEE

                  WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

                  ON 0000 NEXT

                  ON 0326 RETURN NO-EMP

          .

      ADD

      PATH-GROUP NAME IS STORE EMP-LR

          SELECT FOR KEYWORD STORE-EMP

              FIND CURRENT DEPARTMENT

                  ON 0000 NEXT

              FIND CURRENT OFFICE

                  ON 0000 NEXT

              STORE EMPLOYEE

                  ON 0000 NEXT

          .

      ADD

      PATH-GROUP NAME IS MODIFY EMP-TRANS-LR

          SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

              FIELDNAME-EQ DEPT-ID-0410 OF NEW-DEPT

              FIND FIRST NEW-DEPT

                  WHERE CALCKEY EQ DEPT-ID-0410 OF NEW-DEPT OF REQUEST

                  ON 0000 NEXT

                  ON 0326 RETURN INVALID-NEW-DEPT

              OBTAIN FIRST EMPLOYEE

                  WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

                  ON 0000 NEXT

                  ON 0326 RETURN INVALID-ID

              IF DEPT-EMPLOYEE MEMBER

                  ON 0000 NEXT

                  ON 1601 RETURN NO-DEPT

              OBTAIN OWNER OLD-DEPT WITHIN DEPT-EMPLOYEE

                  WHERE DEPT-ID-0410 OF OLD-DEPT EQ DEPT-ID-0410 OF OLD-DEPT OF

                    LR

                  ON 0000 NEXT

                  ON 0326 RETURN INVALID-OLD-DEPT

              DISCONNECT EMPLOYEE FROM DEPT-EMPLOYEE

                  ON 0000 NEXT

              OBTAIN FIRST NEW-DEPT

                  WHERE CALCKEY EQ DEPT-ID-0410 OF NEW-DEPT OF REQUEST

                  ON 0000 NEXT

                  ON 0326 ITERATE

              CONNECT EMPLOYEE TO DEPT-EMPLOYEE

                  ON 0000 NEXT

          .

Sample Subschema EMPSCHM

Overview

The EMPSCHM schema defines defines the sample employee database.
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The data structure diagram for this database is found in Chapter 3, Preliminary Analysis and Design.

Schema listing

Below is the schema compiler listing for this schema.

       ADD

       SCHEMA NAME IS EMPSCHM VERSION IS 1

*+         DATE CREATED IS      12/17/90

*+         TIME CREATED IS      14065127

*+         DATE LAST UPDATED IS 12/30/90

*+         TIME LAST UPDATED IS 14035955

*+         PREPARED BY TDB

*+         REVISED  BY TDB

           ASSIGN RECORD IDS FROM 1001

           PUBLIC ACCESS IS ALLOWED FOR ALL

*+         SUBSCHEMA IS EMPLR35

*+         SUBSCHEMA IS EMPLR40

           .

       ADD

       AREA NAME IS EMP-DEMO-REGION

           .

       ADD

       AREA NAME IS INS-DEMO-REGION

           .

       ADD

       AREA NAME IS ORG-DEMO-REGION

           .

       ADD

       RECORD NAME IS COVERAGE

*+         USES STRUCTURE OF RECORD COVERAGE VERSION 100

           RECORD ID IS 400

           LOCATION MODE IS VIA EMP-COVERAGE SET

           RECORD SYNONYM NAME FOR ASSEMBLER IS COVERGE

           .

       02 SELECTION-DATE-0400

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS COVSELDT

           .

           03 SELECTION-YEAR-0400

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS COVSELYR

               .

           03 SELECTION-MONTH-0400

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS COVSELMO

               .

           03 SELECTION-DAY-0400

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS COVSELDA
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               .

       02 TERMINATION-DATE-0400

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS COVTRMDT

           .

           03 TERMINATION-YEAR-0400

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS COVTRMYR

               .

           03 TERMINATION-MONTH-0400

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS COVTRMMO

               .

           03 TERMINATION-DAY-0400

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS COVTRMDA

               .

       02 TYPE-0400

           PICTURE IS  X

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS COVTYPE

           .

                       88 MASTER-0400

                       USAGE IS CONDITION-NAME

                       VALUE IS 'M'

                       SYNONYM NAME FOR ASSEMBLER IS COVMASTR

                       .

                       88 FAMILY-0400

                       USAGE IS CONDITION-NAME

                       VALUE IS 'F'

                       SYNONYM NAME FOR ASSEMBLER IS COVFAMLY

                       .

                       88 DEPENDENT-0400

                       USAGE IS CONDITION-NAME

                       VALUE IS 'D'

                       SYNONYM NAME FOR ASSEMBLER IS COVDPNDT

                       .

       02 INS-PLAN-CODE-0400

           PICTURE IS  X(3)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS COVPLNCD

           .

                       88 GROUP-LIFE-0400

                       USAGE IS CONDITION-NAME

                       VALUE IS '001'

                       .

                       88 HMO-0400

                       USAGE IS CONDITION-NAME

                       VALUE IS '002'

                       .
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                       88 GROUP-HEALTH-0400

                       USAGE IS CONDITION-NAME

                       VALUE IS '003'

                       .

                       88 GROUP-DENTAL-0400

                       USAGE IS CONDITION-NAME

                       VALUE IS '004'

                       .

       ADD

       RECORD NAME IS DENTAL-CLAIM

*+         USES STRUCTURE OF RECORD DENTAL-CLAIM VERSION 100

           RECORD ID IS 405

           LOCATION MODE IS VIA COVERAGE-CLAIMS SET

           MINIMUM ROOT LENGTH IS 132 CHARACTERS

           MINIMUM FRAGMENT LENGTH IS 930 CHARACTERS

           RECORD SYNONYM NAME FOR ASSEMBLER IS DENTCLM

           .

       02 CLAIM-DATE-0405

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS DCCLMDT

           .

           03 CLAIM-YEAR-0405

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCCLMYR

               .

           03 CLAIM-MONTH-0405

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCCLMMO

               .

           03 CLAIM-DAY-0405

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCCLMDA

               .

       02 PATIENT-NAME-0405

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS DCPNAME

           .

           03 PATIENT-FIRST-NAME-0405

               PICTURE IS  X(10)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCPFNAME

               .

           03 PATIENT-LAST-NAME-0405

               PICTURE IS  X(15)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCPLNAME

               .

       02 PATIENT-BIRTH-DATE-0405

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS DCPBIRDT
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           .

           03 PATIENT-BIRTH-YEAR-0405

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCPBIRYR

               .

           03 PATIENT-BIRTH-MONTH-0405

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCPBIRMO

               .

           03 PATIENT-BIRTH-DAY-0405

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCPBIRDA

               .

       02 PATIENT-SEX-0405

           PICTURE IS  X

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS DCPSEX

           .

       02 RELATION-TO-EMPLOYEE-0405

           PICTURE IS  X(10)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS DCRELEMP

           .

       02 DENTIST-NAME-0405

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS DCDNNAME

           .

           03 DENTIST-FIRST-NAME-0405

               PICTURE IS  X(10)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCDNFNAM

               .

           03 DENTIST-LAST-NAME-0405

               PICTURE IS  X(15)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCDNLNAM

               .

       02 DENTIST-ADDRESS-0405

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS DCDNADDR

           .

           03 DENTIST-STREET-0405

               PICTURE IS  X(20)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCDNSTR

               .

           03 DENTIST-CITY-0405

               PICTURE IS  X(15)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCDNCITY
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               .

           03 DENTIST-STATE-0405

               PICTURE IS  X(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCDNSTAT

               .

           03 DENTIST-ZIP-0405

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCDNZIP

               .

               04 DENTIST-ZIP-FIRST-FIVE-0405

                   PICTURE IS  X(5)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS DCDNZPF5

                   .

               04 DENTIST-ZIP-LAST-FOUR-0405

                   PICTURE IS  X(4)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS DCDNZPL4

                   .

       02 DENTIST-LICENSE-NUMBER-0405

           PICTURE IS  9(6)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS DCDNLICN

           .

       02 NUMBER-OF-PROCEDURES-0405

           PICTURE IS  9(2)

           USAGE IS COMP

           SYNONYM NAME FOR ASSEMBLER IS DCNOPROC

           .

       02 FILLER

           PICTURE IS  XXX

           USAGE IS DISPLAY

           .

       02 DENTIST-CHARGES-0405

           USAGE IS DISPLAY

           OCCURS 0 TO 10 TIMES DEPENDING ON NUMBER-OF-PROCEDURES-0405

           SYNONYM NAME FOR ASSEMBLER IS DCDNCHGS

           .

           03 TOOTH-NUMBER-0405

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCTOTHNO

               .

           03 SERVICE-DATE-0405

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCSERVDT

               .

               04 SERVICE-YEAR-0405

                   PICTURE IS  9(2)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS DCSERVYR

                   .
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               04 SERVICE-MONTH-0405

                   PICTURE IS  9(2)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS DCSERVMO

                   .

               04 SERVICE-DAY-0405

                   PICTURE IS  9(2)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS DCSERVDA

                   .

           03 PROCEDURE-CODE-0405

               PICTURE IS  9(4)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCPROCCD

               .

           03 DESCRIPTION-OF-SERVICE-0405

               PICTURE IS  X(60)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS DCDESCSV

               .

           03 FEE-0405

               PICTURE IS  S9(7)V99

               USAGE IS COMP-3

               SYNONYM NAME FOR ASSEMBLER IS DCFEE

               .

           03 FILLER

               PICTURE IS  XXX

               USAGE IS DISPLAY

               .

       ADD

       RECORD NAME IS DEPARTMENT

*+         USES STRUCTURE OF RECORD DEPARTMENT VERSION 100

           RECORD ID IS 410

           LOCATION MODE IS CALC USING ( DEPT-ID-0410 ) DUPLICATES ARE

                 NOT ALLOWED

           RECORD SYNONYM NAME FOR ASSEMBLER IS DEPARTMT

           .        

       02 DEPT-ID-0410

           PICTURE IS  9(4)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS DEPTID

           .

       02 DEPT-NAME-0410

           PICTURE IS  X(45)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS DEPTNAME

           .

       02 DEPT-HEAD-ID-0410

           PICTURE IS  9(4)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS DEPTHDID

           .

       02 FILLER
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           PICTURE IS  XXX

           USAGE IS DISPLAY

           .

       ADD

       RECORD NAME IS EMPLOYEE

*+         USES STRUCTURE OF RECORD EMPLOYEE VERSION 100

           RECORD ID IS 415

           LOCATION MODE IS CALC USING ( EMP-ID-0415 ) DUPLICATES ARE

                 NOT ALLOWED

           RECORD SYNONYM NAME FOR ASSEMBLER IS EMPLOYE

           .

       02 EMP-ID-0415

           PICTURE IS  9(4)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS EMPID

           .

       02 EMP-NAME-0415

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS EMPNAME

           .

           03 EMP-FIRST-NAME-0415

               PICTURE IS  X(10)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EMPFNAME

               .

           03 EMP-LAST-NAME-0415

               PICTURE IS  X(15)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EMPLNAME

               .

       02 EMP-ADDRESS-0415

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS EMPADDR

           .

           03 EMP-STREET-0415

               PICTURE IS  X(20)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EMPSTRET

               .

           03 EMP-CITY-0415

               PICTURE IS  X(15)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EMPCITY

               .

           03 EMP-STATE-0415

               PICTURE IS  X(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EMPSTATE

               .

           03 EMP-ZIP-0415

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EMPZIP

               .
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               04 EMP-ZIP-FIRST-FIVE-0415

                   PICTURE IS  X(5)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS EMPZIPF5

                   .

               04 EMP-ZIP-LAST-FOUR-0415

                   PICTURE IS  X(4)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS EMPZIPL4

                   .

       02 EMP-PHONE-0415

           PICTURE IS  9(10)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS EMPPHONE

           .

       02 STATUS-0415

           PICTURE IS  X(2)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS EMPSTATU

           .

                       88 ACTIVE-0415

                       USAGE IS CONDITION-NAME

                       VALUE IS '01'

                       .

                       88 ST-DISABIL-0415

                       USAGE IS CONDITION-NAME

                       VALUE IS '02'

                       SYNONYM NAME FOR ASSEMBLER IS STDSBL

                       .

                       88 LT-DISABIL-0415

                       USAGE IS CONDITION-NAME

                       VALUE IS '03'

                       SYNONYM NAME FOR ASSEMBLER IS LTDSBL

                       .

                       88 LEAVE-OF-ABSENCE-0415

                       USAGE IS CONDITION-NAME

                       VALUE IS '04'

                       SYNONYM NAME FOR ASSEMBLER IS LVOFAB

                       .

                       88 TERMINATED-0415

                       USAGE IS CONDITION-NAME

                       VALUE IS '05'

                       SYNONYM NAME FOR ASSEMBLER IS TRMINATD

                       .

       02 SS-NUMBER-0415

           PICTURE IS  9(9)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS EMPSSNUM

           .

       02 START-DATE-0415

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS EMPSTDT

           .
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           03 START-YEAR-0415

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EMPSTYR

               .

           03 START-MONTH-0415

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EMPSTMO

               .

           03 START-DAY-0415

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EMPSTDA

               .

       02 TERMINATION-DATE-0415

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS EMPTRMDT

           .

           03 TERMINATION-YEAR-0415

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EMPTRMYR

               .

           03 TERMINATION-MONTH-0415

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EMPTRMMO

               .

           03 TERMINATION-DAY-0415

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EMPTRMDA

               .

       02 BIRTH-DATE-0415

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS EMPBIRDT

           .

           03 BIRTH-YEAR-0415

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EMPBIRYR

               .

           03 BIRTH-MONTH-0415

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EMPBIRMO

               .

           03 BIRTH-DAY-0415

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EMPBIRDA

               .
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       02 FILLER

           PICTURE IS  XX

           USAGE IS DISPLAY

           .

       ADD

       RECORD NAME IS EMPOSITION

*+         USES STRUCTURE OF RECORD EMPOSITION VERSION 100

           RECORD ID IS 420

           LOCATION MODE IS VIA EMP-EMPOSITION SET

           RECORD SYNONYM NAME FOR ASSEMBLER IS EMPOSITN

           .

       02 START-DATE-0420

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS EPSTRTDT

           .        

           03 START-YEAR-0420

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EPSTRTYR

               .

           03 START-MONTH-0420

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EPSTRTMO

               .

           03 START-DAY-0420

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EPSTRTDA

               .

       02 FINISH-DATE-0420

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS EPFINIDT

           .

           03 FINISH-YEAR-0420

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EPFINIYR

               .

           03 FINISH-MONTH-0420

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EPFINIMO

               .

           03 FINISH-DAY-0420

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EPFINIDA

               .        

       02 SALARY-GRADE-0420

           PICTURE IS  9(2)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS EPSALGRD
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           .

       02 SALARY-AMOUNT-0420

           PICTURE IS  S9(7)V99

           USAGE IS COMP-3

           SYNONYM NAME FOR ASSEMBLER IS EPSALAMT

           .

       02 BONUS-PERCENT-0420

           PICTURE IS  SV999

           USAGE IS COMP-3

           SYNONYM NAME FOR ASSEMBLER IS EPBONPCT

           .

       02 COMMISSION-PERCENT-0420

           PICTURE IS  SV999

           USAGE IS COMP-3

           SYNONYM NAME FOR ASSEMBLER IS EPCMMPCT

           .

       02 OVERTIME-RATE-0420

           PICTURE IS  S9V99

           USAGE IS COMP-3

           SYNONYM NAME FOR ASSEMBLER IS EPOTRATE

           .

       02 FILLER

           PICTURE IS  XXX

           USAGE IS DISPLAY

           .

       ADD

       RECORD NAME IS EXPERTISE

*+         USES STRUCTURE OF RECORD EXPERTISE VERSION 100

           RECORD ID IS 425

           LOCATION MODE IS VIA EMP-EXPERTISE SET

           RECORD SYNONYM NAME FOR ASSEMBLER IS EXPRTISE

           .

       02 SKILL-LEVEL-0425

           PICTURE IS  XX

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS EXPSKLVL

           .

                       88 EXPERT-0425

                       USAGE IS CONDITION-NAME

                       VALUE IS '04'

                       .

                       88 PROFICIENT-0425

                       USAGE IS CONDITION-NAME

                       VALUE IS '03'

                       SYNONYM NAME FOR ASSEMBLER IS PROFICNT

                       .

                       88 COMPETENT-0425

                       USAGE IS CONDITION-NAME

                       VALUE IS '02'

                       SYNONYM NAME FOR ASSEMBLER IS COMPETNT

                       .

                       88 ELEMENTARY-0425

                       USAGE IS CONDITION-NAME
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                       VALUE IS '01'

                       SYNONYM NAME FOR ASSEMBLER IS ELEMNTRY

                       .        

       02 EXPERTISE-DATE-0425

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS EXPDATE

           .

           03 EXPERTISE-YEAR-0425

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EXPYEAR

               .

           03 EXPERTISE-MONTH-0425

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EXPMONTH

               .

           03 EXPERTISE-DAY-0425

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS EXPDAY

               .

       ADD

       RECORD NAME IS HOSPITAL-CLAIM

*+         USES STRUCTURE OF RECORD HOSPITAL-CLAIM VERSION 100

           RECORD ID IS 430

           LOCATION MODE IS VIA COVERAGE-CLAIMS SET

           RECORD SYNONYM NAME FOR ASSEMBLER IS HOSPCLM

           .

       02 CLAIM-DATE-0430

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS HCCLMDT

           .

           03 CLAIM-YEAR-0430

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCCLMYR

               .

           03 CLAIM-MONTH-0430

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCCLMMO

               .

           03 CLAIM-DAY-0430

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCCLMDAY

               .

       02 PATIENT-NAME-0430

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS HCPTNAME

           .

           03 PATIENT-FIRST-NAME-0430
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               PICTURE IS  X(10)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCPTFNAM

               .

           03 PATIENT-LAST-NAME-0430

               PICTURE IS  X(15)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCPTLNAM

               .

       02 PATIENT-BIRTH-DATE-0430

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS HCPTBDAT

           .

           03 PATIENT-BIRTH-YEAR-0430

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCPTBYR

               .

           03 PATIENT-BIRTH-MONTH-0430

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCPTBMO

               .

           03 PATIENT-BIRTH-DAY-0430

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCPTBDA

               .

       02 PATIENT-SEX-0430

           PICTURE IS  X

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS HCPTSEX

           .

       02 RELATION-TO-EMPLOYEE-0430

           PICTURE IS  X(10)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS HCRELEMP

           .

       02 HOSPITAL-NAME-0430

           PICTURE IS  X(25)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS HCHSPNAM

           .

       02 HOSP-ADDRESS-0430

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS HCHSPADD

           .

           03 HOSP-STREET-0430

               PICTURE IS  X(20)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCHSPSTR

               .

           03 HOSP-CITY-0430
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               PICTURE IS  X(15)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCHSPCTY

               .

           03 HOSP-STATE-0430

               PICTURE IS  X(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCHSPSTA

               .

           03 HOSP-ZIP-0430

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCHSPZIP

               SYNONYM NAME FOR FORTRAN IS HCHZIP

               .

               04 HOSP-ZIP-FIRST-FIVE-0430

                   PICTURE IS  X(5)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS HCHSPZF5

                   .

               04 HOSP-ZIP-LAST-FOUR-0430

                   PICTURE IS  X(4)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS HCHSPZL4

                   .

       02 ADMIT-DATE-0430

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS HCADMTDT

           .

           03 ADMIT-YEAR-0430

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCADMTYR

               .

           03 ADMIT-MONTH-0430

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCADMTMO

               .

           03 ADMIT-DAY-0430

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCADMTDA

               .

       02 DISCHARGE-DATE-0430

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS HCDSCGDT

           .

           03 DISCHARGE-YEAR-0430

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCDSCGYR

               .

           03 DISCHARGE-MONTH-0430

 1516



 Programming

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCDSCGMO

               .

           03 DISCHARGE-DAY-0430

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCDSCGDA

               .

       02 DIAGNOSIS-0430

           PICTURE IS  X(60)

           USAGE IS DISPLAY

           OCCURS 2 TIMES

           SYNONYM NAME FOR ASSEMBLER IS HCDIAGN

           .

       02 HOSPITAL-CHARGES-0430

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS HCHSPCHG

           .

           03 ROOM-AND-BOARD-0430

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCRMBRD

               .

               04 WARD-0430

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS HCWARD

                   .

                   05 WARD-DAYS-0430

                       PICTURE IS  S9(5)

                       USAGE IS COMP-3

                       SYNONYM NAME FOR ASSEMBLER IS HCWDDAYS

                       .

                   05 WARD-RATE-0430

                       PICTURE IS  S9(7)V99

                       USAGE IS COMP-3

                       SYNONYM NAME FOR ASSEMBLER IS HCWDRATE

                       .

                   05 WARD-TOTAL-0430

                       PICTURE IS  S9(7)V99

                       USAGE IS COMP-3

                       SYNONYM NAME FOR ASSEMBLER IS HCWDTOTL

                       .

               04 SEMI-PRIVATE-0430

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS HCSPRIV

                   .

                   05 SEMI-DAYS-0430

                       PICTURE IS  S9(5)

                       USAGE IS COMP-3

                       SYNONYM NAME FOR ASSEMBLER IS HCSDAYS

                       .

                   05 SEMI-RATE-0430

                       PICTURE IS  S9(7)V99
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                       USAGE IS COMP-3

                       SYNONYM NAME FOR ASSEMBLER IS HCSRATE

                       .

                   05 SEMI-TOTAL-0430

                       PICTURE IS  S9(7)V99

                       USAGE IS COMP-3

                       SYNONYM NAME FOR ASSEMBLER IS HCSTOTAL

                       .

           03 OTHER-CHARGES-0430

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS HCOTHCHG

               .

               04 DELIVERY-COST-0430

                   PICTURE IS  S9(7)V99

                   USAGE IS COMP-3

                   SYNONYM NAME FOR ASSEMBLER IS HCDELVCH

                   .

               04 ANESTHESIA-COST-0430

                   PICTURE IS  S9(7)V99

                   USAGE IS COMP-3

                   SYNONYM NAME FOR ASSEMBLER IS HCANSTHC

                   .

               04 LAB-COST-0430

                   PICTURE IS  S9(7)V99

                   USAGE IS COMP-3

                   SYNONYM NAME FOR ASSEMBLER IS HCLABCST

                   .

       ADD

       RECORD NAME IS INSURANCE-PLAN

*+         USES STRUCTURE OF RECORD INSURANCE-PLAN VERSION 100

           RECORD ID IS 435

           LOCATION MODE IS CALC USING ( INS-PLAN-CODE-0435 )

                 DUPLICATES ARE NOT ALLOWED

           RECORD SYNONYM NAME FOR ASSEMBLER IS INSPLAN

           .

       02 INS-PLAN-CODE-0435

           PICTURE IS  X(3)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS INPCODE

           .

                       88 GROUP-LIFE-0435

                       USAGE IS CONDITION-NAME

                       VALUE IS '001'

                       SYNONYM NAME FOR ASSEMBLER IS GROUPLIF

                       .

                       88 HMO-0435

                       USAGE IS CONDITION-NAME

                       VALUE IS '002'

                       .

                       88 GROUP-HEALTH-0435

                       USAGE IS CONDITION-NAME

                       VALUE IS '003'

                       SYNONYM NAME FOR ASSEMBLER IS GRPHLTH
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                       .

                       88 GROUP-DENTAL-0435

                       USAGE IS CONDITION-NAME

                       VALUE IS '004'

                       SYNONYM NAME FOR ASSEMBLER IS GROUPDNT

                       .

       02 INS-CO-NAME-0435

           PICTURE IS  X(45)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS INPCNAME

           .

       02 INS-CO-ADDRESS-0435

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS INPCADDR

           .

           03 INS-CO-STREET-0435

               PICTURE IS  X(20)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS INPCSTRT

               .

           03 INS-CO-CITY-0435

               PICTURE IS  X(15)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS INPCCITY

               .

           03 INS-CO-STATE-0435

               PICTURE IS  X(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS INPCSTAT

               .

           03 INS-CO-ZIP-0435

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS INPCZIP

               .

               04 INS-CO-ZIP-FIRST-FIVE-0435

                   PICTURE IS  X(5)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS INPCZPF5

                   .

               04 INS-CO-ZIP-LAST-FOUR-0435

                   PICTURE IS  X(4)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS INPCZPL4

                   .

       02 INS-CO-PHONE-0435

           PICTURE IS  9(10)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS INPCPHON

           .

       02 GROUP-NUMBER-0435

           PICTURE IS  9(6)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS INPGRPNO
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           .

       02 PLAN-DESCRIPTION-0435

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS INPDESCR

           .

           03 DEDUCT-0435

               PICTURE IS  S9(7)V99

               USAGE IS COMP-3

               SYNONYM NAME FOR ASSEMBLER IS INPDEDCT

               .

           03 MAXIMUM-LIFE-COST-0435

               PICTURE IS  S9(7)V99

               USAGE IS COMP-3

               SYNONYM NAME FOR ASSEMBLER IS INPMXLIF

               .

           03 FAMILY-COST-0435

               PICTURE IS  S9(7)V99

               USAGE IS COMP-3

               SYNONYM NAME FOR ASSEMBLER IS INPFAMCS

               .

           03 DEP-COST-0435

               PICTURE IS  S9(7)V99

               USAGE IS COMP-3

               SYNONYM NAME FOR ASSEMBLER IS INPDEPCS

               .

       02 FILLER

           PICTURE IS  XX

           USAGE IS DISPLAY

           .

       ADD

       RECORD NAME IS JOB

*+         USES STRUCTURE OF RECORD JOB VERSION 100

           RECORD ID IS 440

           LOCATION MODE IS CALC USING ( JOB-ID-0440 ) DUPLICATES ARE

                 NOT ALLOWED

           MINIMUM ROOT LENGTH IS 24 CHARACTERS

           MINIMUM FRAGMENT LENGTH IS 296 CHARACTERS

           CALL IDMSCOMP BEFORE STORE

           CALL IDMSCOMP BEFORE MODIFY

           CALL IDMSDCOM AFTER GET

           RECORD SYNONYM NAME FOR ASSEMBLER IS JOBA

           .

       02 JOB-ID-0440

           PICTURE IS  9(4)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS JOBID

           .

       02 TITLE-0440

           PICTURE IS  X(20)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS JOBTITLE

           .

       02 DESCRIPTION-0440
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           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS JOBDESCR

           .

           03 DESCRIPTION-LINE-0440

               PICTURE IS  X(60)

               USAGE IS DISPLAY

               OCCURS 2 TIMES

               SYNONYM NAME FOR ASSEMBLER IS JOBDSCLN

               .

       02 REQUIREMENTS-0440

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS JOBRQMNT

           .

           03 REQUIREMENT-LINE-0440

               PICTURE IS  X(60)

               USAGE IS DISPLAY

               OCCURS 2 TIMES

               SYNONYM NAME FOR ASSEMBLER IS JOBREQLN

               .

       02 MINIMUM-SALARY-0440

           PICTURE IS  S9(6)V99

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS JOBMNSAL

           .

       02 MAXIMUM-SALARY-0440

           PICTURE IS  S9(6)V99

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS JOBMXSAL

           .

       02 SALARY-GRADES-0440

           PICTURE IS  9(2)

           USAGE IS DISPLAY

           OCCURS 4 TIMES

           SYNONYM NAME FOR ASSEMBLER IS JOBSALGR

           .

       02 NUMBER-OF-POSITIONS-0440

           PICTURE IS  9(3)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS JOBNMPOS

           .

       02 NUMBER-OPEN-0440

           PICTURE IS  9(3)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS JOBNMOPN

           .

       02 FILLER

           PICTURE IS  XX

           USAGE IS DISPLAY

           .

       ADD

       RECORD NAME IS NON-HOSP-CLAIM

*+         USES STRUCTURE OF RECORD NON-HOSP-CLAIM VERSION 100

           RECORD ID IS 445
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           LOCATION MODE IS VIA COVERAGE-CLAIMS SET

           MINIMUM ROOT LENGTH IS 248 CHARACTERS

           MINIMUM FRAGMENT LENGTH IS 1008 CHARACTERS

           RECORD SYNONYM NAME FOR ASSEMBLER IS NONHSPCL

           .

       02 CLAIM-DATE-0445

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS NHCLMDT

           .

           03 CLAIM-YEAR-0445

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHCLMYR

               .

           03 CLAIM-MONTH-0445

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHCLMMO

               .

           03 CLAIM-DAY-0445

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHCLMDAY

               .

       02 PATIENT-NAME-0445

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS NHPTNAME

           .

           03 PATIENT-FIRST-NAME-0445

               PICTURE IS  X(10)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHPTFNAM

               .

           03 PATIENT-LAST-NAME-0445

               PICTURE IS  X(15)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHPTLNAM

               .

       02 PATIENT-BIRTH-DATE-0445

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS NHPTBDAT

           .

           03 PATIENT-BIRTH-YEAR-0445

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHPTBYR

               .

           03 PATIENT-BIRTH-MONTH-0445

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHPTBMO

               .

           03 PATIENT-BIRTH-DAY-0445
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               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHPTBDA

               .

       02 PATIENT-SEX-0445

           PICTURE IS  X

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS NHPTSEX

           .

       02 RELATION-TO-EMPLOYEE-0445

           PICTURE IS  X(10)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS NHRELEMP

           .

       02 PHYSICIAN-NAME-0445

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS NHPHYNAM

           .

           03 PHYSICIAN-FIRST-NAME-0445

               PICTURE IS  X(10)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHPHYFNM

               .

           03 PHYSICIAN-LAST-NAME-0445

               PICTURE IS  X(15)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHPHYLNM

               .

       02 PHYSICIAN-ADDRESS-0445

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS NHPHYADD

           .

           03 PHYSICIAN-STREET-0445

               PICTURE IS  X(20)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHPHYSTR

               .

           03 PHYSICIAN-CITY-0445

               PICTURE IS  X(15)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHPHYCTY

               .

           03 PHYSICIAN-STATE-0445

               PICTURE IS  X(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHPHYSTA

               .

           03 PHYSICIAN-ZIP-0445

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHPHYZIP

               .

               04 PHYSICIAN-ZIP-FIRST-FIVE-0445

                   PICTURE IS  X(5)
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                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS NHPHYZ5

                   .

               04 PHYSICIAN-ZIP-LAST-FOUR-0445

                   PICTURE IS  X(4)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS NHPHYZ4

                   .

       02 PHYSICIAN-ID-0445

           PICTURE IS  9(6)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS NHPHYSID

           .

       02 DIAGNOSIS-0445

           PICTURE IS  X(60)

           USAGE IS DISPLAY

           OCCURS 2 TIMES

           SYNONYM NAME FOR ASSEMBLER IS NHDIAGN

           .

       02 NUMBER-OF-PROCEDURES-0445

           PICTURE IS  9(2)

           USAGE IS COMP

           SYNONYM NAME FOR ASSEMBLER IS NHNOPROC

           .

       02 FILLER

           PICTURE IS  X

           USAGE IS DISPLAY

           .

       02 PHYSICIAN-CHARGES-0445

           USAGE IS DISPLAY

           OCCURS 0 TO 10 TIMES DEPENDING ON NUMBER-OF-PROCEDURES-0445

           SYNONYM NAME FOR ASSEMBLER IS NHPHYCHG

           .

           03 SERVICE-DATE-0445

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHSERVDT

               .

               04 SERVICE-YEAR-0445

                   PICTURE IS  9(2)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS NHSERVYR

                   .

               04 SERVICE-MONTH-0445

                   PICTURE IS  9(2)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS NHSERVMO

                   .

               04 SERVICE-DAY-0445

                   PICTURE IS  9(2)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS NHSERVDA

                   .

           03 PROCEDURE-CODE-0445
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               PICTURE IS  9(4)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHPROCCD

               .

           03 DESCRIPTION-OF-SERVICE-0445

               PICTURE IS  X(60)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS NHDESCSV

               .

           03 FEE-0445

               PICTURE IS  S9(7)V99

               USAGE IS COMP-3

               SYNONYM NAME FOR ASSEMBLER IS NHFEE

               .

           03 FILLER

               PICTURE IS  X

               USAGE IS DISPLAY

               .

       ADD

       RECORD NAME IS OFFICE

*+         USES STRUCTURE OF RECORD OFFICE VERSION 100

           RECORD ID IS 450

           LOCATION MODE IS CALC USING ( OFFICE-CODE-0450 )

                 DUPLICATES ARE NOT ALLOWED

           RECORD SYNONYM NAME FOR ASSEMBLER IS OFFIC

           .

       02 OFFICE-CODE-0450

           PICTURE IS  X(3)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS OFFCODE

           .

       02 OFFICE-ADDRESS-0450

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS OFFADDR

           .

           03 OFFICE-STREET-0450

               PICTURE IS  X(20)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS OFFSTRT

               .

           03 OFFICE-CITY-0450

               PICTURE IS  X(15)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS OFFCITY

               .

           03 OFFICE-STATE-0450

               PICTURE IS  X(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS OFFSTATE

               .

           03 OFFICE-ZIP-0450

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS OFFZIP
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               .

               04 OFFICE-ZIP-FIRST-FIVE-0450

                   PICTURE IS  X(5)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS OFFZIPF5

                   .

               04 OFFICE-ZIP-LAST-FOUR-0450

                   PICTURE IS  X(4)

                   USAGE IS DISPLAY

                   SYNONYM NAME FOR ASSEMBLER IS OFFZIPL4

                   .

       02 OFFICE-PHONE-0450

           PICTURE IS  9(7)

           USAGE IS DISPLAY

           OCCURS 3 TIMES

           SYNONYM NAME FOR ASSEMBLER IS OFFPHONE

           .

       02 OFFICE-AREA-CODE-0450

           PICTURE IS  X(3)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS OFFAREA

           .

       02 SPEED-DIAL-0450

           PICTURE IS  X(3)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS OFFSPEED

           .

       ADD

       RECORD NAME IS SKILL

*+         USES STRUCTURE OF RECORD SKILL VERSION 100

           RECORD ID IS 455

           LOCATION MODE IS CALC USING ( SKILL-ID-0455 ) DUPLICATES ARE

                 NOT ALLOWED

           RECORD SYNONYM NAME FOR ASSEMBLER IS SKILLA

           .

       02 SKILL-ID-0455

           PICTURE IS  9(4)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS SKILID

           .

       02 SKILL-NAME-0455

           PICTURE IS  X(12)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS SKILNAME

           .

       02 SKILL-DESCRIPTION-0455

           PICTURE IS  X(60)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS SKILDESC

           .

       ADD

       RECORD NAME IS STRUCTURE

*+         USES STRUCTURE OF RECORD STRUCTURE VERSION 100
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           RECORD ID IS 460

           LOCATION MODE IS VIA MANAGES SET

           RECORD SYNONYM NAME FOR ASSEMBLER IS STRUCTUR

           .

       02 STRUCTURE-CODE-0460

           PICTURE IS  X(2)

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS STRCODE

           .

                       88 ADMIN-0460

                       USAGE IS CONDITION-NAME

                       VALUE IS 'A'

                       .

                       88 PROJECT-0460

                       USAGE IS CONDITION-NAME

                       VALUE IS 'P1' THRU 'P9'

                       SYNONYM NAME FOR FORTRAN IS PROJCT

                       .

       02 STRUCTURE-DATE-0460

           USAGE IS DISPLAY

           SYNONYM NAME FOR ASSEMBLER IS STRDATE

           .

           03 STRUCTURE-YEAR-0460

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS STRYEAR

               .

           03 STRUCTURE-MONTH-0460

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS STRMONTH

               .

           03 STRUCTURE-DAY-0460

               PICTURE IS  9(2)

               USAGE IS DISPLAY

               SYNONYM NAME FOR ASSEMBLER IS STRDAY

               .

       ADD

       SET NAME IS COVERAGE-CLAIMS

           ORDER IS LAST

           MODE IS CHAIN LINKED TO PRIOR

           OWNER IS COVERAGE

               NEXT DBKEY POSITION IS 4

               PRIOR DBKEY POSITION IS 5

           MEMBER IS HOSPITAL-CLAIM

               NEXT DBKEY POSITION IS 1

               PRIOR DBKEY POSITION IS 2

               MANDATORY AUTOMATIC

           MEMBER IS NON-HOSP-CLAIM

               NEXT DBKEY POSITION IS 1

               PRIOR DBKEY POSITION IS 2

               MANDATORY AUTOMATIC

           MEMBER IS DENTAL-CLAIM
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               NEXT DBKEY POSITION IS 1

               PRIOR DBKEY POSITION IS 2

               MANDATORY AUTOMATIC

           .

       ADD

       SET NAME IS DEPT-EMPLOYEE

           ORDER IS SORTED

           MODE IS CHAIN LINKED TO PRIOR

           OWNER IS DEPARTMENT

               NEXT DBKEY POSITION IS 1

               PRIOR DBKEY POSITION IS 2

           MEMBER IS EMPLOYEE

               NEXT DBKEY POSITION IS 1

               PRIOR DBKEY POSITION IS 2

               LINKED TO OWNER

                   OWNER DBKEY POSITION IS 3

               OPTIONAL AUTOMATIC

               ASCENDING KEY IS ( EMP-LAST-NAME-0415 EMP-FIRST-NAME-0415

                     )

                   DUPLICATES ARE LAST

           .

       ADD

       SET NAME IS EMP-COVERAGE

           ORDER IS FIRST

           MODE IS CHAIN LINKED TO PRIOR

           OWNER IS EMPLOYEE

               NEXT DBKEY POSITION IS 7

               PRIOR DBKEY POSITION IS 8

           MEMBER IS COVERAGE

               NEXT DBKEY POSITION IS 1

               PRIOR DBKEY POSITION IS 2

               LINKED TO OWNER

                   OWNER DBKEY POSITION IS 3

               MANDATORY AUTOMATIC

           .

       ADD

       SET NAME IS EMP-EMPOSITION

           ORDER IS FIRST

           MODE IS CHAIN LINKED TO PRIOR

           OWNER IS EMPLOYEE

               NEXT DBKEY POSITION IS 9

               PRIOR DBKEY POSITION IS 10

           MEMBER IS EMPOSITION

               NEXT DBKEY POSITION IS 1

               PRIOR DBKEY POSITION IS 2

               LINKED TO OWNER

                   OWNER DBKEY POSITION IS 3

               MANDATORY AUTOMATIC

           .

       ADD

       SET NAME IS EMP-EXPERTISE

           ORDER IS SORTED

           MODE IS CHAIN LINKED TO PRIOR
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           OWNER IS EMPLOYEE

               NEXT DBKEY POSITION IS 11

               PRIOR DBKEY POSITION IS 12

           MEMBER IS EXPERTISE

               NEXT DBKEY POSITION IS 1

               PRIOR DBKEY POSITION IS 2

               LINKED TO OWNER

                   OWNER DBKEY POSITION IS 3

               MANDATORY AUTOMATIC

               DESCENDING KEY IS ( SKILL-LEVEL-0425 )

                   DUPLICATES ARE FIRST

           .

       ADD

       SET NAME IS EMP-NAME-NDX

           ORDER IS SORTED

           MODE IS INDEX BLOCK CONTAINS 40 KEYS

           OWNER IS SYSTEM

           MEMBER IS EMPLOYEE

               INDEX DBKEY POSITION IS 4

               OPTIONAL AUTOMATIC

               ASCENDING KEY IS ( EMP-LAST-NAME-0415 EMP-FIRST-NAME-0415

                     ) COMPRESSED

                   DUPLICATES ARE LAST

           .

       ADD

       SET NAME IS JOB-EMPOSITION

           ORDER IS NEXT

           MODE IS CHAIN LINKED TO PRIOR

           OWNER IS JOB

               NEXT DBKEY POSITION IS 2

               PRIOR DBKEY POSITION IS 3

           MEMBER IS EMPOSITION

               NEXT DBKEY POSITION IS 4

               PRIOR DBKEY POSITION IS 5

               LINKED TO OWNER

                   OWNER DBKEY POSITION IS 6

               OPTIONAL MANUAL

           .

       ADD

       SET NAME IS JOB-TITLE-NDX

           ORDER IS SORTED

           MODE IS INDEX BLOCK CONTAINS 30 KEYS

           OWNER IS SYSTEM

           MEMBER IS JOB

               INDEX DBKEY POSITION IS 1

               OPTIONAL AUTOMATIC

               ASCENDING KEY IS ( TITLE-0440 ) UNCOMPRESSED

                   DUPLICATES ARE NOT ALLOWED

           .

       ADD

       SET NAME IS MANAGES

           ORDER IS NEXT

           MODE IS CHAIN LINKED TO PRIOR
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           OWNER IS EMPLOYEE

               NEXT DBKEY POSITION IS 13

               PRIOR DBKEY POSITION IS 14

           MEMBER IS STRUCTURE

               NEXT DBKEY POSITION IS 1

               PRIOR DBKEY POSITION IS 2

               LINKED TO OWNER

                   OWNER DBKEY POSITION IS 3

               MANDATORY AUTOMATIC

           .

       ADD

       SET NAME IS OFFICE-EMPLOYEE

           ORDER IS SORTED

           MODE IS INDEX BLOCK CONTAINS 30 KEYS

           OWNER IS OFFICE

               NEXT DBKEY POSITION IS 1

               PRIOR DBKEY POSITION IS 2

           MEMBER IS EMPLOYEE

               INDEX DBKEY POSITION IS 5

               LINKED TO OWNER

                   OWNER DBKEY POSITION IS 6

               OPTIONAL AUTOMATIC

               ASCENDING KEY IS ( EMP-LAST-NAME-0415 EMP-FIRST-NAME-0415

                     ) COMPRESSED

                   DUPLICATES ARE LAST

           .

       ADD

       SET NAME IS REPORTS-TO

           ORDER IS NEXT

           MODE IS CHAIN LINKED TO PRIOR

           OWNER IS EMPLOYEE

               NEXT DBKEY POSITION IS 15

               PRIOR DBKEY POSITION IS 16

           MEMBER IS STRUCTURE

               NEXT DBKEY POSITION IS 4

               PRIOR DBKEY POSITION IS 5

               LINKED TO OWNER

                   OWNER DBKEY POSITION IS 6

               OPTIONAL MANUAL

           .

       ADD

       SET NAME IS SKILL-EXPERTISE

           ORDER IS SORTED

           MODE IS INDEX BLOCK CONTAINS 30 KEYS

           OWNER IS SKILL

               NEXT DBKEY POSITION IS 2

               PRIOR DBKEY POSITION IS 3

           MEMBER IS EXPERTISE

               INDEX DBKEY POSITION IS 4

               LINKED TO OWNER

                   OWNER DBKEY POSITION IS 5

               MANDATORY AUTOMATIC

               DESCENDING KEY IS ( SKILL-LEVEL-0425 ) UNCOMPRESSED
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                   DUPLICATES ARE FIRST

           .

       ADD

       SET NAME IS SKILL-NAME-NDX

           ORDER IS SORTED

           MODE IS INDEX BLOCK CONTAINS 30 KEYS

           OWNER IS SYSTEM

           MEMBER IS SKILL

               INDEX DBKEY POSITION IS 1

               OPTIONAL AUTOMATIC

               ASCENDING KEY IS ( SKILL-NAME-0455 ) UNCOMPRESSED

                   DUPLICATES ARE NOT ALLOWED

           .

LRF Path
Learn more about path-related concepts.

Coding Path Database Control Commands
This section contains the following topics:

You use path database control commands to evaluate set conditions and place locks on database record occurrences.
These commands can be issued in both retrieval paths and update paths.

You can use the following path-DML statements to perform database control functions:

IF [NOT] EMPTY
tests the current occurrence of the named set to determine whether it contains any member record occurrences.

IF [NOT] MEMBER
tests the record that is current of run unit to determine whether it participates as a member of the named set.

KEEP
places a shared or exclusive lock on the database record occurrence that is current of the named record type, set,
or area.

Control command comparison

The following table compares path database control commands to ADS database control commands. For a complete
description of path database control commands, see the IDMS Database Administrating section.

Path command Comparison ADS command
IF [NOT] EMPTY These commands are functionally

equivalent.
IF SET [NOT] EMPTY

IF [NOT] MEMBER These commands are functionally
equivalent.

IF SET [NOT] MEMBER

KEEP [EXCLUSIVE] These commands are functionally
equivalent.

KEEP [EXCLUSIVE]

There is no path command for this ADS
command.

KEEP LONGTERM

There is no path command for this ADS
command.

READY
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There is no path command for this ADS
command.

COMMIT

There is no path command for this ADS
command.

ROLLBACK

Note: In ADS, BIND and FINISH commands are performed automatically.

The remainder of this section describes how to check for empty-set and set-membership conditions, and how to place
locks on database records.

Evaluating Empty-Set Conditions

To check for an empty-set condition, use the IF [NOT] EMPTY path-DML command. Before this command can be
executed, the object set must be current of run unit and must be included in the subschema definition.

NOTE
Use this command when you want to check for a set with no members. To check for an end-of-set condition, it is
better to use the FIND/OBTAIN NEXT WITHIN SET command.

LRF returns status codes in response to an IF [NOT] EMPTY query. You can use an ON clause to test for a particular
status code and indicate what action will be taken.

The status codes and their meanings are described below in the table below.

Status codes returned

Statement Status code Set condition
If set-name EMPTY 0000 Empty

1601 Not empty

Example

The following example illustrates how to use the IF [NOT] EMPTY path-DML command. In this example, the path retrieves
all the employees who work in a particular job. If the job has no employees, the path returns a 'JOB-NOT-FILLED' status
to the program.

Path code:

 1532



 Programming

SELECT FOR FIELDNAME-EQ JOB-ID-0440 OF JOB

   OBTAIN FIRST JOB

      WHERE CALCKEY EQ JOB-ID-0440 OF REQUEST

   IF JOB-EMPOSITION IS EMPTY

      ON 0000 RETURN 'JOB-NOT-FILLED'

      ON 1601 NEXT

   FIND EACH EMPOSITION WITHIN JOB-EMPOSITION

   OBTAIN OWNER EMPLOYEE WITHIN EMP-EMPOSITION.

Program request:

MOVE INPUT-JOB-ID TO JOB-ID-0440.

OBTAIN FIRST JOB-LR

   WHERE JOB-ID-0440 EQ JOB-ID-0440 OF LR.

WHILE LR-FOUND

   REPEAT.

      PUT DETAIL.

      OBTAIN NEXT JOB-LR

         WHERE JOB-ID-0440 EQ JOB-ID-0440 OF LR.

   END.

DISPLAY.

Evaluating Set-Membership Status

To test whether a record is a member of a named set, use the IF [NOT] MEMBER path-DML command.

Conditions

The following conditions must be satisfied before this command can be executed:

• The object record must be current of run unit.
• The object record type must be included in the subschema.
• The named set must be included in the subschema.

For sets that have an optional disconnect option or a manual connect option, you should always issue an IF [NOT]
MEMBER command before you issue a FIND/OBTAIN OWNER command. For these types of sets, you can never
assume that the current of record or current of run unit is also current of set. For example, if you issue a FIND/OBTAIN
OWNER command for a record that is not currently connected to the named set, you will retrieve the owner of the current
record of set.

If a set is mandatory automatic, you don't have to check for an owner. Members of this set will always have an owner.

LRF returns status codes in response to an IF [NOT] MEMBER query. The status codes and their meanings are described
in the following table.

Status codes returned

Statement Status code Member condition
If set-name MEMBER 0000 The current record of run unit is a member

of the named set.
1601 The current record of run unit is not a

member of the named set.
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Example

The following example illustrates how to use the IF [NOT] MEMBER path-DML command. In this example, the path
retrieves the owner DEPARTMENT record for a particular employee. If the employee is not associated with a department,
the path returns a 'NO-DEPT' path status to the program.

Path code:

SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

   OBTAIN FIRST EMPLOYEE

      WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

   IF DEPT-EMPLOYEE MEMBER

      ON 0000 NEXT

      ON 1601 RETURN 'NO-DEPT'

   OBTAIN OWNER DEPARTMENT WITHIN DEPT-EMPLOYEE.

Program request:

MOVE INPUT-EMP-ID TO EMP-ID-0415.

OBTAIN FIRST EMP-INFO-LR

   WHERE EMP-ID-0415 EQ EMP-ID-0415 OF LR.

Locking a Database Record

If you need to place an explicit lock on a database record, use the KEEP command. The KEEP command maintains
record locks for the duration of the recovery unit (that is, until released by means of the COMMIT, FINISH, or ROLLBACK
statements in the program).

Alternatively, you can use the KEEP option of the FIND/OBTAIN statements to place locks on records as they are
retrieved. This clause is described in the IDMS Database Administrating section.

NOTE
LRF places implicit locks on current database record occurrences after the execution of each path database
retrieval, update, or control command. This process is described in Chapter 15, Currency Considerations.

Conditions

Before the KEEP command can be executed in LRF, the following conditions must be satisfied:
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• The object record must be current of the named record type, set, or area.
• The object record type, set name, and area name must be included in the subschema.

Example

The example shown below illustrates how to use the KEEP path-DML command to place an exclusive lock on an
EMPLOYEE record before it is modified.

Path code:

ADD

PATH GROUP NAME IS OBTAIN EMP-LR

    SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

       OBTAIN FIRST EMPLOYEE WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

       KEEP EXCLUSIVE CURRENT EMPLOYEE.

ADD

PATH GROUP NAME IS MODIFY EMP-LR

    SELECT

       MODIFY EMPLOYEE.

Program request:

MOVE INPUT-EMP-ID TO EMP-ID-0415.

MOVE NEW-STATUS TO STATUS-0415.

OBTAIN FIRST EMP-LR

   WHERE EMP-ID-0415 EQ EMP-ID-0415 OF LR.

ON LR-FOUND

   THEN DO.

        MODIFY EMP-LR.

        END.

Coding Path Database Retrieval Commands
This section contains the following topics:
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Path database retrieval commands locate data in the database and make it available to the application program. You can
use the following path-DML statements to retrieve database records.

Statement Action
FIND/OBTAIN WHERE CALCKEY Accesses a database record by using its CALC key value.

FIND/OBTAIN WITHIN SET WHERE SORTKEY Accesses a database record in a sorted set by using its sort key
value.

FIND/OBTAIN WHERE DBKEY Accesses a database record directly by using its database key
(db-key) value.

FIND/OBTAIN WITHIN SET/AREA Accesses a database record based on its logical location within a
set or its physical location within an area.

FIND/OBTAIN EACH USING INDEX Accesses a database record based on the index that is specified
in the path SELECT clause.

FIND/OBTAIN OWNER Accesses the owner record of a set occurrence.

FIND/OBTAIN CURRENT Accesses a database record by using previously established
currencies.

Unique LRF options

Path retrieval commands can include several options that are unique to LRF:

• All FIND/OBTAIN commands can include a WHERE clause to select the occurrences of the database record to be
accessed. (For the FIND/OBTAIN WHERE CALCKEY, FIND/OBTAIN WITHIN SET WHERE SORTKEY, and FIND/
OBTAIN WHERE DBKEY commands, the WHERE clause is mandatory.)

• The FIND/OBTAIN WHERE CALCKEY, FIND/OBTAIN WHERE SORTKEY, and FIND/OBTAIN WITHIN SET/AREA
commands can include an EACH option, which directs LRF to iterate the path. Path iteration is discussed in Chapter
11, Controlling Path Execution.

• The FIND/OBTAIN WHERE CALCKEY, FIND/OBTAIN WHERE SORTKEY, and FIND/OBTAIN WHERE DBKEY
commands can contain the clauses OF REQUEST or OF LR. These clauses indicate the location of the key value.
They are discussed under "Passing key values", later in this section.

In general, you use path retrieval commands in the same way that you use ADS database retrieval commands or
navigational DML retrieval commands.

NOTE
In this document, all references to ADS apply to the Application Development System process language, which
is used by ADS and ADS Batch.

Information on using ADS retrieval commands can be found in the ADS Reference section. Information on using
navigational DML commands can be found in the IDMS Navigational DML Programming section.

Table of similarities and differences

The table below summarizes the similarities and differences between path retrieval commands and ADS retrieval
commands.

Path command Comparison ADS command
FIND/OBTAIN
WHERE CALCKEY

Path command has no DUPLICATE option.
To retrieve records with duplicate CALC
keys, you must use the FIRST/NEXT or
EACH option of the path command.

FIND/OBTAIN
CALC/DUPLICATE
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FIND/OBTAIN
WITHIN SET
WHERE SORTKEY

The commands are functionally equivalent. FIND/OBTAIN
WITHIN SET
USING SORTKEY

FIND/OBTAIN
WHERE DBKEY

Path command must specify a record
name. For the ADS command, this is
optional.

FIND/OBTAIN DB-KEY

FIND/OBTAIN
WITHIN SET/AREA

Path command must specify a record
name. For the ADS command, this is
optional.

FIND/OBTAIN
WITHIN SET/AREA

FIND/OBTAIN EACH
USING INDEX

There is no ADS command for this path
command.

FIND/OBTAIN OWNER Path command can specify record name. FIND/OBTAIN OWNER
FIND/OBTAIN CURRENT Path command must specify one of the

following:
A record name
WITHIN set name
WITHIN area name
For the ADS command, this is optional.

FIND/OBTAIN CURRENT

There is no path command for this ADS
command.

ACCEPT

There is no path command for this ADS
command.

RETURN DB-KEY

NOTE
ADS database retrieval commands are similar in syntax and function to COBOL DML commands.

For an in-depth discussion of each path retrieval command, see the IDMS Database Administrating section.

Special considerations

When coding path retrieval commands, you should be aware of special considerations that apply to:

• Using FINDs and OBTAINs
• Passing key values
• Retrieving CALC records
• Retrieving indexed records
• Retrieving records directly

Using FINDs and OBTAINs

FIND

The FIND format of the path FIND/OBTAIN commands locates a record occurrence in the database but does not move
the record occurrence to program variable storage. You should issue a FIND command whenever possible, to avoid
moving data unnecessarily.

For example, you could use a FIND command to access a database record that the path uses for navigational purposes
only. Suppose the EMPOSITION record is needed only to navigate from the EMPLOYEE record to the owner JOB record.
Because the application program does not require any data from the EMPOSITION record, you could locate it with a FIND
command.
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Path code:

SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

   OBTAIN FIRST EMPLOYEE

      WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

   FIND FIRST EMPOSITION WITHIN EMP-EMPOSITION

   OBTAIN OWNER WITHIN JOB-EMPOSITION.

Program request:

OBTAIN FIRST EMP-NAME-LR

   WHERE EMP-ID-0415 EQ '0015'.

NOTE
You must always use a FIND command to access a database record that is not included in the logical record.
There is no reserved space for this record in program variable storage; therefore, you cannot OBTAIN the
record.

OBTAIN

The OBTAIN format of the path FIND/OBTAIN commands locates a record occurrence in the database and moves the
record's contents to program variable storage. You should OBTAIN a database record in the following situations:

• When you want to return the contents of the record to the application program.
• If you intend to issue an EVALUATE or COMPUTE statement against a field in the record. The EVALUATE statement

is discussed in Chapter 10, Specifying Selection Criteria for Logical Records. The COMPUTE statement is discussed
in Chapter 12, Manipulating Logical-Record Data.

Passing Key Values

Specifying a key value

You can specify a value for a CALC key, sort key, or db-key in four ways:
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• As a literal coded in the path
• As a logical-record field name, with the OF REQUEST clause
• As a logical-record field name, with the OF LR clause
• As an arithmetic expression

Specifying the key value as a literal

You can tell LRF to use a designated, numeric literal as a CALC key, sort key, or db-key value. For example, the path that
is shown below retrieves the JOB record occurrence where the CALC key (JOB-ID-0440) equals '5031'.

Path code:

SELECT

   OBTAIN FIRST JOB

      WHERE CALCKEY EQ '5031'.

Program request:

OBTAIN FIRST EMP-JOB-LR.

Specifying the key value with the OF REQUEST clause

The OF REQUEST clause tells LRF to use the key value contained in the LRC block (that is, the value passed through
the program's WHERE clause). This value can equate to a literal, a program variable, or another field in the logical record.
You typically use the OF REQUEST clause to access a key value passed by the application program.

When you issue an OF REQUEST:

1. The value to be passed is coded in the program's WHERE clause
2. At runtime, that value is placed in the LRC block
3. The OF REQUEST clause in the path tells LRF to look for the key field value in the LRC block

The example below shows how the OF REQUEST clause works. LRF will use the key value that is contained in the
program's WHERE clause. It examines the LRC block to find this value.
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Examples

Using a value that equates to a literal

This path retrieves the JOB record occurrence where the JOB-ID-0440 field is equal to '5100'.

Path code:

SELECT FOR FIELDNAME-EQ JOB-ID-0440 OF JOB

   OBTAIN FIRST JOB

      WHERE CALCKEY EQ JOB-ID-0440 OF REQUEST.

Program request:

OBTAIN FIRST EMP-JOB-LR

   WHERE JOB-ID-0440 EQ '5100'.

Using a value that equates to a program variable

This path retrieves the JOB record occurrence where the JOB-ID-0440 field is equal to the value of JOB-WORK-FIELD.

Path code:
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SELECT FOR FIELDNAME-EQ JOB-ID-0440 OF JOB

   OBTAIN FIRST JOB

      WHERE CALCKEY EQ JOB-ID-0440 OF REQUEST.

Program request:

MOVE '5100' TO JOB-WORK-FIELD.

OBTAIN FIRST EMP-JOB-LR

    WHERE JOB-ID-0440 EQ JOB-WORK-FIELD.

Using a value that equates to another field in the logical record

This path retrieves the JOB record occurrence where the JOB-ID-0440 field is equal to the value of the JOB-ID-0440 field
in program variable storage.

Path code:

SELECT FOR FIELDNAME-EQ JOB-ID-0440 OF JOB

   OBTAIN FIRST JOB

      WHERE CALCKEY EQ JOB-ID-0440 OF REQUEST.

Program request:

MOVE INPUT-JOB TO JOB-ID-0440.

OBTAIN FIRST EMP-JOB-LR

   WHERE JOB-ID-0440 EQ JOB-ID-0440 OF LR.

NOTE
The OF LR clause in the Program request points to the key field's location in program variable storage. This
clause will always correspond to an OF REQUEST clause in the path.

Specifying the key value with the path OF LR clause

The OF LR clause (used in the path) tells LRF to use the key value contained in the logical-record area of program
variable storage. To use this clause successfully, you should make sure that the named key field has been initialized to a
value. The field can be initialized by the path:

• The path can move a value into the LR buffer through either a prior database retrieval command or through a
COMPUTE command.

You typically use the OF LR clause to access a key value that is set up in the path. This technique is especially useful for
processing records that have shared keys.

The example below shows how the OF LR clause works. LRF uses the key value that is contained in the logical-record
buffer. The key field must be initialized by the path.

Examples

When using the OF LR clause, be sure to qualify the logical-record field name in both the path and the program if the field
name is not unique within the logical record.
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Using a value the path has moved into program variable storage

This path retrieves the LABEL record occurrence where the LABEL-NAME field is equal to the value of the LABEL-NAME
field in the ARTIST record occurrence. The LABEL-NAME field is qualified by record name because it is not unique within
the logical record.

Path code:

SELECT

   OBTAIN FIRST ARTIST

      WHERE CALCKEY EQ '0415'

   OBTAIN FIRST LABEL

      WHERE LABEL-NAME OF LABEL EQ LABEL-NAME OF ARTIST OF LR.

Program request:

OBTAIN FIRST ARTIST-LR.

Using a value the program has moved into program variable storage

This path retrieves the ALBUM record occurrence where the ARTIST-ID field is equal to a value passed by the program.

Path code:

SELECT

   OBTAIN FIRST ALBUM

      WHERE CALCKEY EQ ARTIST-ID OF ARTIST OF REQUEST.

Program request:

MOVE INPUT-ARTIST TO ARTIST-ID OF ARTIST.

OBTAIN FIRST ARTIST-LR WHERE ARTIST-ID EQ ARTIST-ID OF ARTIST OF LR

Comparison of OF REQUEST and OF LR use in path

The table below shows the primary differences between the action of OF REQUEST and OF LR.

Using Value comes from Value at runtime Message to LRF at runtime
OF REQUEST Program WHERE clause Put in LRC block Look in LRC block
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OF LR Prior path retrieval
Path COMPUTE

Placed in LR buffer Look in LR buffer

Specifying the key value as an arithmetic expression

You can tell LRF to use the result of an arithmetic expression as a CALC key, sort key, or db-key value. The expression
can be a simple or compound arithmetic operation. The operands in the expression can be either a numeric literal or a
logical-record field that is specified in the OF LR clause.

Example

For example, if the EMP-ID-0415 field is initialized to '0100', the following path retrieves the JOB record occurrence where
the JOB-ID-0440 field contains the value '0101'.

Path code:

SELECT

   OBTAIN EACH EMPLOYEE

      WHERE CALCKEY EQ EMP-ID-O415 OF REQUEST.

   OBTAIN FIRST JOB

      WHERE CALCKEY EQ (JOB-ID-0440 OF LR + 1).

Program request:

OBTAIN FIRST EMP-JOB-LR

   WHERE EMP-ID-0415 EQ '0100'.

Retrieving CALC Records

To retrieve a record based on its CALC key value, use the FIND/OBTAIN WHERE CALCKEY path-DML command.
The WHERE clause of this command is mandatory and must identify the CALC key value of the appropriate record
occurrence.

You specify the CALC key value in the same way that you specify any key value:

• As a literal
• As a logical-record field name, with the OF REQUEST clause
• As a logical-record field name, with the OF LR clause
• As an arithmetic expression
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Retrieving Indexed Records

LRF provides various ways to retrieve records that are members of an indexed set:

For a sorted indexed set
, you can use one of the following methods:

• Issue a FIND/OBTAIN EACH USING INDEX command
• Issue a FIND/OBTAIN WITHIN SET WHERE SORTKEY command
• Issue a FIND/OBTAIN WITHIN SET command

For an unsorted indexed set
, you would issue a FIND/OBTAIN WITHIN SET/AREA command. You cannot use a sort key to access an
unsorted indexed set.

In all cases, you will be able to add on an index later without recompiling the program.

The three methods for accessing a sorted indexed set are discussed in detail below.

Using the FIND/OBTAIN EACH USING INDEX command

The FIND/OBTAIN EACH USING INDEX command directs LRF to retrieve a record occurrence based on the record
occurrence's index entry. When this command is issued, LRF requests that the db-key and sort key for the specified
record occurrence be returned from the DBMS. LRF then uses the db-key to retrieve the data portion of the indexed
record, if needed.

This method of retrieving indexed records allows you to:

• Associate an index with a path SELECT clause to give you more flexibility in coding paths
• Build the sort key from both the path and program WHERE clauses
• Set up paths that can process complete, partial, or concatenated sortkeys

Each of these capabilities is discussed below.

Associating an index with a SELECT clause

You can associate an index with a path SELECT clause by naming the index in the SELECT statement. LRF uses
the named index whenever it finds an appropriate FIND/OBTAIN EACH USING INDEX command in the path. To be
appropriate, the command must specify a record that is a member of the named indexed set.

The FIND/OBTAIN EACH USING INDEX command in the path code below appropriately specifies the EMPLOYEE
record, which is a member of the EMP-NAME-NDX set.

Examples

Path code:
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SELECT USING INDEX EMP-NAME-NDX

   FOR FIELDNAME EMP-LAST-NAME-0415

   OBTAIN EACH EMPLOYEE USING INDEX.

Program request:

OBTAIN FIRST EMP-NAME-LR

   WHERE EMP-LAST-NAME-0415 EQ 'BOWER'.

ON LR-FOUND

   REPEAT.

   PUT DETAIL.

    OBTAIN NEXT EMP-NAME-LR

       WHERE EMP-LAST-NAME-0415 EQ 'BOWER'.

   END.

DISPLAY.

By associating an index with a SELECT clause, you can use the same path code to service each SELECT clause, as
illustrated in the example below.

Path code:

SELECT USING INDEX ARTIST-NAME-NDX

   FOR FIELDNAME ARTIST-NAME OF ARTIST

SELECT USING INDEX LABEL-NAME-NDX

   FOR FIELDNAME LABEL-NAME OF ARTIST

   OBTAIN EACH ARTIST USING INDEX.

Program request:

OBTAIN FIRST ARTIST-LR

   WHERE ARTIST-NAME OF ARTIST MATCHES 'L'.

ON LR-FOUND

   REPEAT.

      PUT DETAIL.

      OBTAIN NEXT ARTIST-LR

         WHERE ARTIST-NAME OF ARTIST MATCHES 'L'.

   END.

Or
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OBTAIN FIRST ARTIST-LR

   WHERE LABEL-NAME OF ARTIST EQ 'COLUMBIA'.

ON LR-FOUND

   REPEAT.

      PUT DETAIL.

      OBTAIN NEXT ARTIST-LR

         WHERE LABEL-NAME OF ARTIST EQ 'COLUMBIA'.

   END.

DISPLAY.

In this example, a single path-DML command services two separate path SELECT clauses. If you want to use a third
index to process the ARTIST record, you would simply add a new path selector. You would not have to change the path-
DML command or add additional path code.

Specifying the sort key

You specify a sort key value for the FIND/OBTAIN EACH USING INDEX command by using the path and program
WHERE clauses. Whenever possible, LRF builds a sort key from information that is provided in both of these WHERE
clauses. LRF builds the key as follows:

1. LRF first looks at the path WHERE clause (if one exists) for references to sort key fields. LRF uses these references to
build a low and high range for the key.

2. LRF then looks at the program WHERE clause (if one exists) for references to sort key fields. LRF uses these
references to update the ranges that were established in step 1.

The sort key that LRF uses must meet the sort criteria that are specified by both the path and program WHERE clauses. If
there are no WHERE clauses that are specified in the path or the program, LRF walks the indexed set.

Examples

For example, suppose you have the following path code and program request:

Path code:

SELECT FOR FIELDNAME EMP-LAST-NAME-0415 OF EMPLOYEE

   OBTAIN EACH EMPLOYEE USING EMP-NAME-NDX

      WHERE (EMP-LAST-NAME-0415  > 'H')

         AND (EMP-LAST-NAME-0415 < 'M').

Program request:
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OBTAIN FIRST EMP-NAME-LR

    WHERE EMP-LAST-NAME-0415 < 'L'

WHILE LR-FOUND

   REPEAT.

      PUT DETAIL.

       OBTAIN NEXT EMP-NAME-LR

          WHERE EMP-LAST-NAME-0415 < 'L'.

   END.

DISPLAY.

In the above example, the sort key that LRF uses will be:

                Low value           High value

 

                H                   L

If there were no program WHERE clause, the sort key would have been:

                Low value           High value

 

                H                   M

Passing sort key values

You can set up paths to accept complete, partial (generic), and concatenated sort keys to be passed from the program.
This depends on how you code your SELECT clauses:

To allow for complete and partial (generic) sort keys
, you should code a FIELDNAME selector. This selector guarantees that the path will be matched if the program
request references the specified field in any manner. With this selector, the program can pass a string of
characters, up to the length of the sort key.

To allow for concatenated sort keys
, you should code a FIELDNAME selector for each portion of the sort key.

Examples

Allowing for complete and partial sort keys

This path code allows the program to pass a string of characters, up to the length of the sort key, for the EMP-FIRST-
NAME-0415 component of the EMP-NAME-NDX.

Path code:
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SELECT USING INDEX EMP-NAME-NDX

   FOR FIELDNAME EMP-FIRST-NAME-0415

OBTAIN EACH EMPLOYEE USING INDEX.

Program request:

OBTAIN NEXT EMP-NAME-LR

   WHERE (EMP-FIRST-NAME-0415 GE 'H') AND (EMP-FIRST-NAME-0415 LT 'M').

Allowing for concatenated sort keys

This path code allows the program to pass a concatenated sort key for the EMP-NAME-NDX. Because a FIELDNAME
selector has been associated with each component of the concatenated key, a program request must reference both
components to match to the path.

Path code:

SELECT FOR FIELDNAME EMP-LAST-NAME-0415

           FIELDNAME EMP-FIRST-NAME-0415

OBTAIN EACH EMPLOYEE USING EMP-NAME-NDX INDEX.

Program request:

OBTAIN FIRST EMP-INFO-LR

   WHERE (EMP-LAST-NAME-0415 EQ 'MURDOCH') AND

       (EMP-FIRST-NAME-0415 EQ 'CATHY').

Index processing considerations

The presences of an OR operand in the WHERE clause -- even if the syntax references only key fields -- results in the
index being swept:

Efficient path

OBTAIN EACH PLAYER USING INDEX

   WHERE LAST-NAME GE WORK-LAST-NAME OF LR

      ON 0000 DO

          EVALUATE FIRST-NAME OF LR GT

             WORK-FIRST-NAME OF LR

            ON 2001 ITERATE

            ON 0000 NEXT

              END

      ON 2001 NEXT

If your index is defined with KEY = composite of elementary items, an OBTAIN USING INDEX with the key equal to a
group item which is equivalent to the composition of the elementary items, results in the index being swept.

Examples

Path code:

SELECT USING INDEX IX-A FOR FIELDNAME GE-KEY OF A

OBTAIN EACH A USING INDEX
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Program request:

OBTAIN FIRST LR WHERE GE-KEY GE F-SEARCH-KEY1

     AND GE-KEY LE F-SEARCH-KEY2

If your index has concatenated keys, a program request that passes a non-high-order key only results in a full sweep of
the index, with all entries being returned:

Sortkey:

LAST-NAME

FIRST-NAME

Path code:

OBTAIN EACH PLAYER USING INDEX

Program request:

OBTAIN FIRST PLAYER-LR WHERE FIRST-NAME EQ 'DAVID'.

Unpredictable results occur if a program request for a logical record compares a sortkey with a field in the same physical
record. In the example below, assume that HIRE-DATE is a sortkey and both fields are in the player record:

Program request:

OBTAIN FIRST PLAYER-LR

 WHERE HIRE-DATE EQ TERMINATION DATE.

A workable method of applying this type of selection criteria is with an evaluate command in the path:

Path code:

OBTAIN EACH PLAYER USING INDEX

EVALUATE HIRE-DATE OF LR EQ

    TERMINATION-DATE OF LR

  ON 2001 ITERATE

  ON 0000 NEXT

NOTE
LRF does not have enough information to build the internal high-low table needed for fencing in the index
search, because the actual value for TERMINATION-DATE is not available until the player record is obtained.
LRF expects the information before the return against the INDEX SORTKEY is issued.

Using the FIND/OBTAIN WITHIN SET WHERE SORTKEY command

The FIND/OBTAIN WITHIN SET WHERE SORTKEY command directs the DBMS to search the index until it finds a sort
key value that matches the value that is specified. When a match is found, the DBMS returns the data portion of the
indexed record to LRF.

Complete sort key

If you use this method to retrieve records in an indexed set, you must specify a complete sort key value. You specify a sort
key value in the same way that you specify a CALC key value in path:
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• As a literal coded in the path
• As a logical-record field name, with the OF REQUEST clause
• As a logical-record field name, with the OF LR clause
• As an arithmetic expression

These specifications are described earlier in this section, under Passing Key Values.

Example

For example, the path shown below retrieves the first JOB record occurrence where the TITLE-0440 field is equal to
'PROGRAMMER'.

Path code:

SELECT FOR FIELDNAME EQ TITLE-0440 OF JOB

   OBTAIN FIRST JOB WITHIN JOB-TITLE-NDX

      WHERE SORTKEY EQ TITLE-0440 OF REQUEST.

Program request:

OBTAIN FIRST EMP-JOB-LR

   WHERE TITLE-0440 EQ 'PROGRAMMER'.

Using the FIND/OBTAIN WITHIN SET command

The FIND/OBTAIN WITHIN SET command directs LRF to walk the indexed set until it meets path and program selection
criteria. This option is recommended in the following situations:

• If you want to retrieve all of the record occurrences in the set
• If you want to select a record occurrence based on a nonkey field

Examples
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Retrieving all record occurrences in an indexed set

This path retrieves all EMPLOYEE records in sorted order, based on last name.

Path code:

SELECT

    OBTAIN EACH EMPLOYEE WITHIN EMP-NAME-NDX.

Program request:

OBTAIN FIRST EMP-NAME-LR.

ON LR-FOUND

   REPEAT.

   PUT DETAIL.

      OBTAIN NEXT EMP-NAME-LR.

   END.

DISPLAY.

Selecting a record occurrence on the basis of a nonkey field

This path retrieves all employees who are on leave.

Path code:

SELECT FOR KEYWORD ON-LEAVE

    OBTAIN EACH EMPLOYEE WITHIN EMP-NAME-NDX

       WHERE STATUS-0415 EQ '04'.

Program request:

OBTAIN FIRST EMP-INFO-LR WHERE ON-LEAVE.

ON LR-FOUND

   REPEAT.

   PUT DETAIL.

      OBTAIN NEXT EMP-INFO-LR WHERE ON-LEAVE.

   END.

DISPLAY.
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Retrieving Records Directly

To retrieve a record directly, based on its db-key value, use the FIND/OBTAIN WHERE DBKEY path-DML command. The
WHERE clause of this command is mandatory and must identify the db-key value of the appropriate record occurrence.

You can specify a db-key value in the same way that you specify a sort key or CALC key value:

• As a literal (the db-key value must be a numeric literal)
• As a logical-record field name, with the OF REQUEST clause
• As a logical-record field name, with the OF LR clause
• As an arithmetic expression

These specifications are described earlier in this section under Passing Key Values.

Because the ACCEPT DB-KEY and RETURN DB-KEY statements are not valid in paths, the required db-key information
is usually passed from the program. The program can:

Pass the db-key value to the path through any field in the logical record, including an IDD-defined work field
. The field that is used must be included in the subschema view. The record that contains the field must be
defined as a logical-record element.

Issue a RETURN DB-KEY statement
if the record is indexed.

Issue an ACCEPT DB-KEY statement
if the subschema has a usage mode of MIXED.

Examples

For example, the following path obtains the DEPARTMENT record occurrence where the db-key equals the value of
WORK-FIELD in program variable storage.

Path code:

SELECT

OBTAIN FIRST DEPARTMENT

   WHERE DBKEY EQ WORK-FIELD OF REQUEST.

Program request (mixed mode only):

MOVE INPUT-ID TO EMP-ID-0415.
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FIND CALC EMPLOYEE.

ACCEPT DB-KEY INTO WORK-FIELD

   FROM DEPARTMENT-EMPLOYEE CURRENCY.

OBTAIN FIRST EMP-INFO-LR

   WHERE WORK-FIELD EQ WORK-FIELD OF LR.

Coding Path Database Update Commands

Introduction

You use path database update commands to update database record occurrences. These commands can only be issued
in update paths (that is, STORE, MODIFY, and ERASE paths).

Path-DML statements

You can use the following path-DML statements to update database records:

STORE
adds a new database record occurrence to the database by using data present in program variable storage.

MODIFY
changes the contents of an existing database record occurrence by using data present in program variable
storage.

ERASE
deletes the current occurrence of a database record.

CONNECT
establishes the current occurrence of a database record as a member of the current occurrence of a set.

DISCONNECT
disconnects the current occurrence of a database record from the current occurrence of a set.

Path database update commands are similar in syntax and function to ADS database update commands and navigational
DML update commands. For a complete description of path database update commands, see the IDMS Database
Administrating section.

NOTE
For update requests, ensure that the LR buffer contains the values needed to fulfill the WHERE clause.

The remainder of this section describes how to store, modify, erase, connect, and disconnect database records by using
LRF.

Storing Database Records

Usage

You use the STORE command to:

• Acquire space in the database and a database key for a new record occurrence
• Transfer the values of the record elements from program variable storage to the object record occurrence in the

database
• Connect the object record to all sets for which it's defined as an automatic member

Conditions

Before a STORE command can be executed in LRF, the following conditions must be satisfied:
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• All areas affected either directly or indirectly by the STORE command must be readied in an update usage mode.
• All fields contained in the record to be stored should be included in the subschema. Any fields that are not included in

the subschema will be initialized to low values.
• The record type of the record to be stored must be defined as a logical-record element.
• All CALC and sort key fields must be initialized.
• Appropriate currencies must be established if:

– The object record has a location mode of VIA
– The object record participates as an automatic member of a set
– The set order is NEXT or PRIOR

You can design paths that store database records in a variety of ways, depending on the following factors:

• Whether currency needs to be established in the database for associated records
• Whether you want to use LRF to implement data integrity rules

Design considerations based on currency needs are discussed below. The implementation of data integrity rules through
LRF is discussed in Chapter 16, Implementing Data Integrity Rules.

When you don't have to establish currency

If currency doesn't need to be established in the database prior to the STORE, you can code a STORE path that simply
stores the object record. Because the path does not require key information, you can use either a KEYWORD selector or
a null SELECT clause to delimit the path.

For example, to store a new JOB record occurrence, you could code the following path:

Path code:

ADD

PATH-GROUP NAME IS STORE EMP-JOB-LR

   SELECT FOR KEYWORD STORE-JOB

      STORE JOB.

Program request:

MOVE WORK-JOB TO EMP-JOB-LR.

STORE EMP-JOB-LR

   WHERE STORE-JOB.
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When you must establish currency

If currency needs to be established in the database prior to a STORE, the program will have to pass appropriate key
information to the path. This information should be passed through the program WHERE clause.

You generally establish currency by issuing an OBTAIN command in a path. There are two recommended ways to issue
this command:

• Issue an OBTAIN command in an OBTAIN path. Then issue a STORE command in a separate STORE path.
• Issue an OBTAIN command in a STORE path.

In either case, you should use FIELDNAME-EQ selectors to force the program to pass the necessary key information.

Examples

These examples show two ways to store the EMPOSITION record. To store this record, you must establish currency on
the appropriate EMPLOYEE record.

Establishing currency in an OBTAIN path

This path establishes currency on the appropriate EMPLOYEE record in an OBTAIN path.

Path code:

ADD

PATH-GROUP NAME IS OBTAIN EMP-LR

   SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

       OBTAIN FIRST EMPLOYEE

          WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST.

 

ADD

PATH-GROUP NAME IS STORE EMP-LR

   SELECT

      FIND CURRENT EMPLOYEE

      STORE EMPOSITION.

Program request:

MOVE INPUT-EMP-ID TO EMP-ID-0415.
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OBTAIN FIRST EMP-LR

   WHERE EMP-ID-0415 EQ EMP-OF-0415 OF LR.

ON LR-FOUND THEN

   STORE EMP-LR.

Establishing currency in a STORE path

This path establishes currency on the appropriate EMPLOYEE record in a STORE path.

Path code:

ADD

PATH-GROUP NAME IS STORE EMP-LR

   SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

      OBTAIN FIRST EMPLOYEE

         WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

      STORE EMPOSITION.

Program request:

MOVE INPUT-EMP-ID TO EMP-ID-0415.

STORE EMP-LR

   WHERE EMP-ID-0415 EQ EMP-ID-0415 OF LR.

Modifying Database Records

Usage

You use the MODIFY command to replace the element values of a database record occurrence with element values that
are defined in program variable storage.

Conditions

Before a MODIFY command can be executed in LRF, the following conditions must be satisfied:

• All areas affected either directly or indirectly by the MODIFY command must be readied in an update usage mode.
• All fields to be modified should be included in the subschema view.
• If a sort-key field is to be modified, the sorted set in which the object record participates must also be included in the

subschema.
• The record type of the record to be modified must be defined as a logical-record element.
• The record to be modified must be established as current of run unit.

Steps

To MODIFY a record through LRF, you should follow these steps:

1. Issue an OBTAIN command in an OBTAIN path. This establishes the necessary currency and brings the object record
into program variable storage.

2. Issue a MODIFY command in a MODIFY path.

If the program is passing CALC key, sort key, or db-key information, be sure to code the appropriate path selectors.

Example

For example, to modify the STATUS-0415 field of a specific EMPLOYEE record occurrence, you could code the following
path:
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Path code:

ADD

PATH-GROUP NAME IS OBTAIN EMP-LR

   SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

      OBTAIN FIRST EMPLOYEE

         WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST.

ADD

PATH-GROUP NAME IS MODIFY EMP-LR

   SELECT FOR KEYWORD MOD-EMP

      FIND CURRENT EMPLOYEE

      MODIFY EMPLOYEE.

Program request:

MOVE INPUT-EMP-ID TO EMP-ID-0415.

OBTAIN FIRST EMP-LR

   WHERE EMP-ID-0415 EQ EMP-ID-0415 OF LR.

ON LR-FOUND THEN

   DO.

      MOVE NEW-STATUS TO STATUS-0415.

      MODIFY EMP-LR

         WHERE MOD-EMP.

   END.

Erasing Database Records

You use the ERASE command to delete a record from the database. Erasure is a two-step process that first cancels a
record's membership in any set occurrences and then releases for reuse the space occupied by the record.

Usage

The ERASE command performs the following functions:

• Disconnects the object record from all set occurrences in which it participates as a member; logically or physically
deletes the record from the database

• Optionally erases all records that are mandatory members of set occurrences owned by the object record
• Optionally disconnects or erases all records that are optional members of set occurrences owned by the object record

Conditions

Before an ERASE command can be executed in LRF, the following conditions must be met:
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• All areas either directly or indirectly affected by the ERASE command must be readied in an update usage mode.
• The record type of the record to be erased must be included in the subschema, but does not have to be defined as a

logical-record element.
• All sets in which the object record participates as owner either directly or indirectly (for example, a set whose owner

is a member of a set owned by the object record) and all member record types in those sets must be included in the
subschema.

• If the object record participates as a member in a set with a mandatory disconnect option, the set's owner must be
included in the subschema.

• The object record must be established as current of run unit.

You can design paths that ERASE database records in a variety of ways:

• Issue an OBTAIN command in an OBTAIN path to establish the necessary currency. Then erase the record by issuing
an ERASE command in an ERASE path group.

• Issue the OBTAIN and ERASE commands in an ERASE path.
• Create a loop within an ERASE path group to erase all record occurrences within a set or area. In this case, a single

program request may result in multiple physical ERASES.

Examples

Establishing currency in an OBTAIN path

This path erases a specific occurrence of the EMPLOYEE record.

Path code:

ADD

PATH-GROUP NAME IS OBTAIN EMP-LR

   SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

       OBTAIN FIRST EMPLOYEE

          WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST.

ADD

PATH-GROUP NAME IS ERASE EMP-LR

   SELECT FOR KEYWORD ERASE-EMP

      FIND CURRENT EMPLOYEE

      ERASE EMPLOYEE.

Program request:

MOVE INPUT-EMP-ID TO EMP-ID-0415.

OBTAIN FIRST EMP-LR

   WHERE EMP-ID-0415 EQ EMP-ID-0415 OF LR.
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ON LR-FOUND THEN

    ERASE EMP-INFO-LR

       WHERE ERASE-EMP.

Establishing currency in an ERASE path

This path also erases a specific occurrence of the EMPLOYEE record.

Path code:

ADD

PATH-GROUP NAME IS ERASE EMP-LR

   SELECT FOR KEYWORD ERASE-EMP

              FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

      OBTAIN FIRST EMPLOYEE

         WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

      ERASE EMPLOYEE.

Program request:

MOVE INPUT-EMP-ID TO EMP-ID-0415.

ERASE EMP-LR

   WHERE (EMP-ID-0415 EQ EMP-ID-0415 OF LR)

      AND ERASE-EMP.

Erasing records by walking a set

This path erases all EMPOSITION records within a specific EMP-EMPOSITION set occurrence. Path iteration is
discussed in detail in Chapter 11, Controlling Path Execution.

Path code:

ADD

PATH-GROUP NAME IS ERASE EMP-LR

   SELECT FOR KEYWORD ERASE-EMPOSIT

              FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

      OBTAIN FIRST EMPLOYEE

         WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

      OBTAIN EACH EMPOSITION WITHIN EMP-EMPOSITION

      ERASE EMPOSITION

         ON 0000 ITERATE.

Program request:

MOVE INPUT-EMP-ID TO EMP-ID-0415.

ERASE EMP-LR

   WHERE (EMP-ID-0415 EQ EMP-ID-0415 OF LR)

      AND ERASE-EMPOSIT.

Connecting Database Records

Usage

You use the CONNECT command to establish a record occurrence as a member of a set occurrence. Membership for the
set can be defined as either optional or mandatory.
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Conditions

Before a CONNECT command can be executed in LRF, the following conditions must be met:

• All areas affected either directly or indirectly by the CONNECT command must be readied in an update usage mode.
• The record type of the record to be connected must be included in the subschema. This record does not have to be

defined as a logical-record element.
• The named set (into which the specified record will be connected) must also be included in the subschema.
• The object record must be established as current of its record type.
• The occurrence of the set into which the specified record will be connected must be established as current of set. If

set order is NEXT or PRIOR, current of set also determines the position where the specified record will be connected
within the set.

In general, you would code the CONNECT command in either a STORE path or a MODIFY path, depending on how
you're using it.

Examples

Connecting a record in a STORE path

This path connects the EMPOSITION record to a JOB record when the EMPOSITION record is stored.

Path code:

ADD

PATH-GROUP NAME IS STORE EMP-JOB-LR

   SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

              FIELDNAME-EQ JOB-ID-0440 OF JOB

      OBTAIN FIRST EMPLOYEE

         WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

      STORE EMPOSITION

      FIND FIRST JOB

         WHERE CALCKEY EQ JOB-ID-0440 OF REQUEST

      CONNECT EMPOSITION TO JOB-EMPOSITION.

Program request:
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MOVE INPUT-EMP-ID TO EMP-ID-0415.

MOVE INPUT-JOB-ID TO JOB-ID-0440.

STORE EMP-JOB-LR

   WHERE (EMP-ID-0415 EQ EMP-ID-0415 OF LR)

      AND (JOB-ID-0440 EQ JOB-ID-0440 OF LR).

Connecting a record in a MODIFY path

This path processes the transfer of an employee by connecting the EMPLOYEE record to a new DEPARTMENT record.

Path code:

ADD

PATH-GROUP NAME IS MODIFY EMP-LR.

   SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

              FIELDNAME-EQ DEPT-ID-0410 OF DEPARTMENT

      OBTAIN FIRST EMPLOYEE

         WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

      OBTAIN FIRST DEPARTMENT

         WHERE CALCKEY EQ DEPT-ID-0410 OF REQUEST

      CONNECT EMPLOYEE TO DEPT-EMPLOYEE.

Program request:

MOVE INPUT-EMP-ID TO EMP-ID-0415.

MOVE INPUT-DEPT-ID TO DEPT-ID-0410.

MODIFY EMP-LR

   WHERE (EMP-ID-0415 EQ EMP-ID-0415 OF LR)

      AND (DEPT-ID-0410 EQ DEPT-ID-0410 OF LR).

Disconnecting Database Records

Usage

You use the DISCONNECT command to cancel the membership of a record occurrence in a set occurrence. Membership
in the object set must be defined as optional.

Conditions
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Before a DISCONNECT command can be executed in LRF, the following conditions must be met:

• All areas affected either directly or indirectly by the DISCONNECT command must be readied in an update usage
mode.

• The record type of the record to be disconnected must be included in the subschema. This record does not have to be
defined as a logical-record element.

• The named set (from which the specified record will be disconnected) must also be included in the subschema.
• The object record must be established as current of its record type.
• The occurrence of the set from which the specified record will be disconnected must be established as current of set.

In general, you would code the DISCONNECT command in either an ERASE path or a MODIFY path, depending on how
you're using it.

Examples

Disconnecting a record in an ERASE path

This path disconnects the EMPOSITION record from a JOB record when the EMPOSITION record is erased.

Path code:

ADD

PATH-GROUP NAME IS ERASE EMP-JOB-LR

  SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

      OBTAIN FIRST EMPLOYEE

         WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

      FIND FIRST EMPOSITION WITHIN EMP-EMPOSITION

      FIND OWNER JOB WITHIN JOB-EMPOSITION

      DISCONNECT EMPOSITION FROM JOB-EMPOSITION

      ERASE EMPOSITION.

Program request:

MOVE INPUT-EMP-ID TO EMP-ID-0415.

ERASE EMP-JOB-LR

   WHERE EMP-ID-0415 EQ EMP-ID-0415 OF LR.
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Disconnecting a record in a MODIFY path

This path processes the transfer of an employee by disconnecting the EMPLOYEE record from the old DEPARTMENT
record.

Path code:

ADD

PATH-GROUP NAME IS MODIFY EMP-LR

   SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

      OBTAIN FIRST EMPLOYEE

         WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

      FIND OWNER DEPARTMENT WITHIN DEPT-EMPLOYEE

      DISCONNECT EMPLOYEE FROM DEPT-EMPLOYEE.

Program request:

MOVE INPUT-EMP-ID TO EMP-ID-0415.

MODIFY EMP-LR

   WHERE EMP-ID-0415 EQ EMP-ID-0415 OF LR.

Controlling Path Execution
You can control the order in which LRF executes path-DML statements by coding an ON clause. This clause checks for
a particular DBMS status code and indicates what action should be taken if that status code is found. With an ON clause,
you can direct LRF to do any of the following:

• Execute the next path-DML statement
• Branch within the path
• Iterate a path
• Return control to the program

Each of these options is described below, following a detailed discussion of the ON clause. This section contains the
following topics:
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Using the ON Clause

To use the ON clause, you specify a DBMS status code and indicate what action should be taken if the DBMS returns that
status code. The following table shows the format of this clause. An ON clause consists of a DBMS status code followed
by a path processing request. This request is executed if the DBMS returns the indicated status code.

ON clause Requested action
ON status-code NEXT Tells LRF to execute the next command in the path.
ON status-code DO/END Tells LRF to execute the block of path DML-commands that are

nested within the ON clause. This block of commands can itself
include one or more nested blocks of commands. LRF permits up
to 32 levels of nested DO/END blocks.

ON status-code ITERATE Tells LRF to reexecute the most recent, successfully executed,
iterable path command. A path command is iterable if it contains
an EACH option.
If there is no successfully executed, iterable path command, LRF
returns a path status of LR-NOT-FOUND to the program.

ON status-code [CLEAR]
RETURN path-status

Tells LRF to interrupt path processing and return a particular path
status to the requesting program. CLEAR directs LRF to set the
contents of program variable storage to low values. If you do not
specify CLEAR, the contents of program variable storage are
available to the application program.

Automatically-generated ON clauses

The subschema compiler automatically generates ON clauses for all path-DML commands. You can override these ON
clauses by coding ON clauses explicitly. If the DBMS returns a status code for which an ON clause is not present, LRF
terminates path execution and returns a path status of LR-ERROR to the program.

The following table lists the ON clauses that the subschema compiler generates automatically for each path command.

Path command Default ON clauses
FIND/OBTAIN WHERE DBKEY
FIND/OBTAIN WHERE CALCKEY
FIND/OBTAIN WITHIN SET
WHERE SORTKEY
FIND/OBTAIN EACH USING INDEX

ON 0000 NEXT
ON 0326 ITERATE

FIND/OBTAIN WITHIN SET/AREA ON 0000 NEXT
ON 0307 ITERATE

IF SET EMPTY
IF SET MEMBER

ON 0000 NEXT
ON 1601 ITERATE

IF NOT EMPTY
IF NOT MEMBER
Note: The NOT affects only the subschema compiler in generating
a different flow of control.

ON 0000 ITERATE
ON 1601 NEXT
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COMPUTE
CONNECT
DISCONNECT
ERASE
FIND/OBTAIN CURRENT
FIND/OBTAIN OWNER WITHIN SET
GET
KEEP
MODIFY
STORE

 
 
 
ON 0000 NEXT

EVALUATE ON 0000 NEXT
ON 2001 ITERATE

Example

The following example shows a path whose ON clauses are generated automatically by the subschema compiler. This
path obtains employee, department, and office information for a particular employee. The ON clauses are generated
automatically when the path is compiled.

SELECT FOR FIELDNAME-EQ EMP-ID-0415

    OBTAIN FIRST EMPLOYEE

        WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

        ON 0000 NEXT

        ON 0326 ITERATE

    IF DEPT-EMPLOYEE MEMBER

        ON 0000 NEXT

        ON 1601 ITERATE

    OBTAIN OWNER WITHIN DEPT-EMPLOYEE

        ON 0000 NEXT

    FIND CURRENT EMPLOYEE

        ON 0000 NEXT

    IF OFFICE-EMPLOYEE MEMBER

        ON 0000 NEXT

        ON 1601 ITERATE

    OBTAIN OWNER WITHIN OFFICE-EMPLOYEE

        ON 0000 NEXT.

The following example shows the same path with some DBA-defined ON clauses. This path is similar to the one above,
except that it contains some DBA-defined ON clauses. The DBA-defined ON clauses are shaded.

SELECT FOR FIELDNAME-EQ EMP-ID-0415

    OBTAIN FIRST EMPLOYEE

        WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

        ON 0000 NEXT

        ON 0326 ITERATE

    IF DEPT-EMPLOYEE MEMBER

        ON 0000 NEXT

        ON 1601 RETURN NO-DEPT

    OBTAIN OWNER WITHIN DEPT-EMPLOYEE

        ON 0000 NEXT

    FIND CURRENT EMPLOYEE
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        ON 0000 NEXT

    IF OFFICE-EMPLOYEE MEMBER

        ON 0000 NEXT

        ON 1601 RETURN NO-OFFICE

    OBTAIN OWNER WITHIN OFFICE-EMPLOYEE

        ON 0000 NEXT.

Executing the Next Path-DML Command

What it does

The ON...NEXT clause directs LRF to process the next command in the path. If LRF encounters another ON clause, it
ignores that clause and goes on to execute the next command. If LRF has successfully executed the last command in the
path when it encounters an ON...NEXT clause, LRF returns a path status of LR-FOUND to the program.

The following example illustrates how to use the ON...NEXT clause. In this example, the path returns department and
employee information for all employees whose status is '04' (on leave). Note that the ON clauses in this example are
generated automatically by the subschema compiler.

Path code:

SELECT FOR KEYWORD ON-LEAVE

    OBTAIN EACH EMPLOYEE WITHIN EMP-DEMO-REGION

       WHERE STATUS-0415 EQ '04'

          ON 0000 NEXT

          ON 0307 ITERATE

    IF DEPT-EMPLOYEE MEMBER

       ON 0000 NEXT

       ON 1601 ITERATE

    OBTAIN OWNER DEPARTMENT WITHIN DEPT-EMPLOYEE

       ON 0000 NEXT.

Program request:

OBTAIN FIRST DEPT-LR

    WHERE ON-LEAVE.
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ON LR-FOUND

    REPEAT.

       PUT DETAIL.

       OBTAIN NEXT DEPT-LR

          WHERE ON-LEAVE.

    END.

DISPLAY.

Branching Within a Path

ON...DO/END clause

You may want LRF to execute one or more path-DML commands only under certain conditions, based on the status
code returned when a previous command is executed. You can do this by placing the path-DML commands within an
ON...DO/END clause. If the DBMS returns the status code specified in the ON...DO/END clause, LRF processes the block
of commands included in this statement.

In some cases you may want to implement a multiple-alternative decision structure in a path. To implement this type of
structure, you would code two or more ON...DO/END clauses and associate each of these clauses with a different status
code.

Example

The example below illustrates how to use the ON...DO/END clause to branch within a path. In this example, the path
returns the following information:

• For all employees assigned to a department and an office, the path returns employee, department, and office
information.

• For all employees assigned to an office but not to a department, the path returns employee and office information.
• For all employees assigned to a department but not to an office, the path returns employee and department

information.

The path returns no information for an employee who is not assigned to a department and an office.

Path code:

SELECT FOR KEYWORD ALL-EMP

    OBTAIN EACH EMPLOYEE WITHIN EMP-DEMO-REGION

    IF DEPT-EMPLOYEE MEMBER

        ON 0000 DO
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                OBTAIN OWNER WITHIN DEPT-EMPLOYEE

                FIND CURRENT EMPLOYEE

                IF OFFICE-EMPLOYEE MEMBER

                ON 0000 DO

                        OBTAIN OWNER WITHIN OFFICE-EMPLOYEE

                        END

                ON 1601 NEXT

                END

        ON 1601 DO

                IF OFFICE-EMPLOYEE MEMBER

                ON 0000 DO

                        OBTAIN OWNER WITHIN OFFICE-EMPLOYEE

                        END

                ON 1601 ITERATE

                END.

Program request:

OBTAIN FIRST EMP-LR

   WHERE ALL-EMP.

ON LR-FOUND

    REPEAT.

        PUT DETAIL.

        OBTAIN NEXT EMP-LR

           WHERE ALL-EMP.

    END.

DISPLAY.

Iterating a Path

What iteration is

Path iteration is the process by which LRF reexecutes a block of code. LRF iterates a path when it performs the following
activities:

• Walks a set
• Sweeps an area
• Accesses database record occurrences that contain duplicate CALC key or sort key values

When is a command iterable

A command is iterable only if it specifies the EACH option. LRF recognizes this option as the beginning of iterative code.
The iterable commands are:

• FIND/OBTAIN EACH WHERE CALCKEY
• FIND/OBTAIN EACH WHERE SORTKEY
• FIND/OBTAIN EACH USING INDEX
• FIND/OBTAIN EACH WITHIN SET/AREA

There are three events that can trigger iteration within a path:

• The use of NEXT in a program request
• An unsuccessful attempt to meet program WHERE clause selection criteria
• An ON...ITERATE clause in the path
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The logic of path iteration is described below, followed by separate discussions on triggering path iteration from a program
and from a path.

Path iteration logic

Path iteration occurs in a cycle that involves the following steps:

1. LRF locates the last successfully executed iterable command in the path. This is called the iteration point. If no
iterable command exists, LRF terminates processing and returns an LR-NOT-FOUND path status to the program.

2. LRF passes the located command to the DBMS.
3. The DBMS:

a. Reexecutes the command, based on the currencies established by the previous execution of the command.
b. Places the new database record occurrence into the appropriate area of program variable storage if the

iterable command is an OBTAIN command. This overlays the data placed there during the previous execution of
the path.

4. LRF passes each subsequent path-DML command to the DBMS. The DBMS executes these commands. For any
OBTAIN commands, the DBMS continues to overlay data in program variable storage.

LRF continues to iterate the path by repeating steps 1 through 4 until it either:

• Finds a record occurrence that meets the selection criteria specified by the program
• Encounters an appropriate ON...RETURN clause
• Encounters an ON...ITERATE command, and there is nothing left to iterate
• Encounters an ON...NEXT command that's at the end of the path

LRF automatically saves appropriate db-keys after the execution of each path retrieval, update, or control command.
When LRF enters an iteration cycle, it uses the appropriate db-key to restore currency for the record associated with the
iterable command. For more information on currency in LRF, see Chapter 15, Currency Considerations.

Triggering iteration from the program

The program can trigger path iteration by specifying an OBTAIN NEXT logical-record command. This command is used
when the program expects to retrieve more than one occurrence of a logical record.

Examples
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Example 1

This program request asks LRF to retrieve each occurrence of the EMP-JOB-LR logical record. (This example assumes
that each employee has only one job.) The information returned to the program is shown below for each path iteration.

Logical record First iteration Second iteration Third iteration
EMP-JOB-LR EMPLOYEE    
EMP-ID-0415
EMP-LAST-NAME-0415
STATUS-0415

0119
BOWER
01

0048
TERNER
04

0023
O'HEARN
01

JOB
JOB-ID-0440
TITLE-0440

4023
PHOTOGRAPHER

3051
DATA ENTRY CLERK

3025
PROGRAMMER/ANALYST

Path code:

SELECT

    OBTAIN EACH EMPLOYEE WITHIN EMP-DEMO-REGION

    FIND FIRST EMPOSITION WITHIN EMP-EMPOSITION

    IF JOB-EMPOSITION MEMBER

        ON 0000 NEXT

        ON 1601 ITERATE

    OBTAIN OWNER JOB WITHIN JOB-EMPOSITION.

Program request:
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OBTAIN FIRST EMP-JOB-LR.

ON LR-FOUND

    REPEAT.

        PUT DETAIL.

        OBTAIN NEXT-JOB-LR.

    END.

DISPLAY.

Example 2

This program request asks LRF to retrieve each occurrence of the EMP-JOB-LR logical record for those employees who
are on leave. The information returned to the program is shown below for the first path iteration.

Logical record First iteration
EMP-JOB-LR EMPLOYEE  
EMP-ID-0415
EMP-LAST-NAME-0415
STATUS-0415

0048
TERNER
04

JOB
JOB-ID-0440
TITLE-0440

3051
DATA ENTRY CLERK

Path code:

SELECT

    OBTAIN EACH EMPLOYEE WITHIN EMP-DEMO-REGION

    FIND FIRST EMPOSITION WITHIN EMP-EMPOSITION

    IF JOB-EMPOSITION MEMBER

        ON 0000 NEXT

        ON 1601 ITERATE

    OBTAIN OWNER JOB WITHIN JOB-EMPOSITION.

Program request:

OBTAIN FIRST EMP-JOB-LR

    WHERE STATUS-0415 EQ '04'.

ON LR-FOUND

    REPEAT.

        PUT DETAIL.

        OBTAIN NEXT-JOB-LR

           WHERE STATUS-0415 EQ '04'.

    END.

DISPLAY.

Triggering iteration from the path

You can trigger iteration from the path by using the ON...ITERATE clause. You should trigger iteration from the path if you
want to:

Respond to an unsuccessful execution of a path-DML command
by iterating past a record. This directs LRF to continue processing without passing control back to the program.
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Create a loop for erasing or modifying database record occurrences
. Because the program cannot initiate iteration for an update path, you must initiate iteration in the path.

Example 1

Responding to an unsuccessful path-DML command execution

This path returns insurance plan information for each employee who has family coverage. In this example, iteration is
triggered from both the path and the program:

• The path-triggered iteration reexecutes path processing when the coverage type is not F (family) and when the
specified insurance plan is not found.

• The program-triggered iteration reexecutes path processing so the program can receive all occurrences of the EMP-
INSURANCE-LR logical record.

The ON clauses shown here are generated automatically by the subschema compiler.

Path code:

SELECT FOR KEYWORD FAMILY

  OBTAIN EACH EMPLOYEE WITHIN EMP-DEMO-REGION

      ON 0000 NEXT

      ON 0307 ITERATE

  OBTAIN EACH COVERAGE WITHIN EMP-COVERAGE

     WHERE TYPE-0400 EQ 'F'

         ON 0000 NEXT

         ON 0307 ITERATE

  OBTAIN FIRST INSURANCE-PLAN

     WHERE CALCKEY EQ INS-PLAN-CODE-0400 OF LR

         ON 0000 NEXT

         ON 0326 ITERATE.

Program request:

OBTAIN FIRST EMP-INSURANCE-LR WHERE FAMILY.

ON LR-FOUND

   REPEAT.

        PUT DETAIL.
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        OBTAIN NEXT EMP-INSURANCE-LR WHERE FAMILY.

   END.

DISPLAY.

Example 2

Creating a loop to erase database record occurrences

This path erases all EMPOSITION records within a particular EMP-EMPOSITION set occurrence. The path-triggered
iteration obtains the next EMPOSITION record after a successful erase.

Path code:

ADD

PATH-GROUP NAME IS ERASE EMP-JOB-LR

SELECT FOR KEYWORD ERASE-EMP

           FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

        OBTAIN FIRST EMPLOYEE

            WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

        FIND EACH EMPOSITION WITHIN EMP-EMPOSITION

            ON 0000 NEXT

            ON 0307 ITERATE

        ERASE EMPOSITION

            ON 0000 ITERATE.

Program request:

ERASE FIRST EMP-JOB-LR

   WHERE EMP-ID-0415 EQ '0050' AND ERASE-EMP.

Returning Control To the Program

LRF automatically terminates path processing and returns control to the application program when either of the following
conditions is met:

• A logical-record request has executed successfully
• A logical-record request cannot be processed

System-defined path status

When LRF terminates path processing, it returns a system-defined path status to the program.

DBA-defined path status
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You can direct LRF to return control to the application before path processing is complete by defining your own path
statuses. Any path status that is not generated automatically by the subschema compiler is known as a DBA-defined
path status.

System-defined path statuses and DBA-defined path statuses are described below, followed by a discussion of partial and
complete logical records.

Using system-defined path statuses

Types of path system-defined path statuses

There are three system-defined path statuses that can be returned to the program automatically when path processing
terminates:

LR-FOUND
is returned when the logical-record request has been processed successfully. When LR-FOUND is returned,
the ERROR-STATUS field of the IDMS communications block contains 0000. Your place in the iteration cycle is
maintained.

LR-NOT-FOUND
is returned when the requested logical record can't be constructed for one of the following reasons:

• There is no logical-record occurrence that satisfies the program WHERE clause
• All occurrences of the requested logical record have already been returned

When LR-NOT-FOUND is returned, the ERROR-STATUS field of the IDMS communications block contains 0000.
Your place in the iteration cycle is lost.

LR-ERROR
is returned when a logical-record request is issued incorrectly or when a processing error occurs in the path.
When LR-ERROR is returned, the ERROR-STATUS field of the IDMS communications block contains one of the
following:

• A status code with a major code of 20. This usually indicates an error in the program request.
• A status code with a major code from 00 to 19. This usually indicates an error in the path.

Your place in the iteration cycle is lost.

The application programmer should always test for these path statuses after each logical-record request. For information
on the program logic used to test path statuses, see the IDMS Navigational DML Programming section.

Using DBA-defined path statuses

You can define your own path statuses by coding an ON...RETURN clause for each appropriate DBMS status code. When
LRF returns a DBA-defined path status, the ERROR-STATUS field of the IDMS communications block contains 0000.
Your place in the iteration cycle is maintained.

Defining your own path statuses can be advantageous if you use the path statuses to:

Inform the program that LRF is returning a partial logical record
. Partial logical records are discussed later in this section.

Distinguish between the two cases of LR-NOT-FOUND
. To do this, you can:

• Inform the program that a required database record is missing
• Inform the program that all logical-record occurrences have already been retrieved

The use of DBA-defined LRF path statuses can result in bind errors during deadlock handling in ADS. If an LRF
subschema path detects a deadlock condition and returns a DBA-defined path status to the ADS dialog which issued
the LR request, the error status field is initialized to '0000'. The ADS deadlock handling logic issues an automatic re-bind
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of the run unit on the next functional DML request, only when the error status minor code equals '29'. Allowing the path
status for deadlock conditions to default to LR-ERROR ensures that the error status returned will be 'XX29'.

Partial and complete logical records

LRF always tries to construct a complete logical record when processing a path to retrieve a logical-record occurrence.
To do this, LRF returns data for all of the logical-record elements, as specified by the path. If LRF succeeds in constructing
a complete logical record, it returns an LR-FOUND path status to the program.

At times, a path retrieves a logical-record occurrence for which some of the logical-record elements are not in the
database. If LRF cannot construct a complete logical record, it returns a status of LR-NOT-FOUND or LR-ERROR, along
with a partial logical record. A partial logical record contains data only for those logical-record elements that LRF was
able to retrieve (if any).

Considerations

The following considerations apply to partial and complete logical records:

If you want a program to access a partial logical record
, you should code your own path status. This status can perform the following functions:

• Alert the program that a partial logical record is being returned.
• Describe the partial logical record. This way, the program can execute different code, depending on the type of

data returned.

If a partial logical record is returned to the program
, new values for some logical-record fields are not placed in program variable storage. As a result, these fields
may contain data that is left over from a previous database record retrieval.
There are two ways to ensure that data in the logical record area of program variable storage is accurate:
If you want the programmer to have access to a partial logical record

, you can initialize the unused portions of the logical record by using the COMPUTE command. This
command is described in Manipulating Logical-Record Data.

If you want the programmer to have access to a complete logical record only
, you can direct LRF to clear the logical-record area of program variable storage when a complete logical
record cannot be returned. You can do this by:

• Specifying ON LR-NOT-FOUND CLEAR and ON LR-ERROR CLEAR in the LOGICAL RECORD DDL
statement, as described in Chapter 4.

• Coding a DBA-defined path status that includes the CLEAR option.

Examples
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Example 1

Allowing access to partial logical records

This path lists employee, skill, and expertise information for each employee who is an expert in a particular skill. If the skill
does not have any experts, LRF returns a partial logical record that contains skill information only and a path status of NO-
EXPERTS.

This path uses the COMPUTE command to clear the unused portions of the logical record. The contents of program
variable storage are shown below for each of the following skill names:

• COBOL
• GEN LEDGER

Contents of variable storage for COBOL

Logical record First iteration Second iteration Third iteration Fourth iteration
EMP-SKILL-LR SKILL     
SKILL-NAME-0455
SKILL-ID-0455

COBOL
2010

COBOL
2010

COBOL
2010

COBOL
2010

EXPERTISE SKILL-
LEVEL-0425
EXPERTISE-DATE-0425

04
720128

04
700525

04
611230

04
611230

EMPLOYEE EMP-
ID-0415
EMP-NAME-0415

0024
JANE DOUGH

0003
JENNIFER GARLAND

0001
JOHN RUPEE

0001
JOHN RUPEE

PATH STATUS LR-FOUND LR-FOUND LR-FOUND NO-MORE-EXPERTS
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Contents of variable storage for skill GEN LEDGER

Logical record First iteration
EMP-SKILL-LR SKILL  
SKILL-NAME-0455
SKILL-ID-0455

GEN LEDGER
4490

EXPERTISE SKILL-LEVEL-0425
EXPERTISE-DATE-0425

00
000000

EMPLOYEE EMP-ID-0415
EMP-NAME-0415

0000
 

PATH STATUS NO-EXPERTS

Path code:

SELECT USING SKILL-NAME-NDX FOR FIELDNAME-EQ SKILL-NAME-0455 OF SKILL

    OBTAIN EACH SKILL USING INDEX

       ON 0000 NEXT

       ON 0326 ITERATE

    OBTAIN EACH EXPERTISE WITHIN SKILL-EXPERTISE

       WHERE SKILL-LEVEL-0425 EQ '04'

          ON 0000 NEXT

          ON 0307 DO

                  EVALUATE SKILL-LEVEL-0425 EQ '04'

                  ON 0000 RETURN NO-MORE-EXPERTS

                  ON 2001 DO

                          COMPUTE SKILL-LEVEL-0425 OF LR EQ '0'

                          ON 0000 NEXT

                          COMPUTE EXPERTISE-DATE-0425 OF LR EQ '0'

                          ON 0000 NEXT

                          COMPUTE EMP-ID-0415 OF LR EQ '0'

                          ON 0000 NEXT

                          COMPUTE EMP-NAME-0415 OF LR EQ ' '

                          ON 0000 RETURN NO-EXPERTS

                          END

                  END

   OBTAIN OWNER EMPLOYEE WITHIN EMP-EXPERTISE.

Program request:

MOVE INPUT SKILL-NAME TO SKILL-NAME-0425.

OBTAIN FIRST SKILL-LR

    WHERE SKILL-NAME-0455 EQ SKILL-NAME-0425 OF LR.

ON LR-FOUND

   REPEAT.

      PUT DETAIL.

      OBTAIN NEXT SKILL-LR

         WHERE SKILL-NAME-0425 EQ SKILL-NAME-0425 OF LR.

   END.

ON NO-EXPERTS

    DISPLAY MSG TEXT IS 'NO EXPERTS FOR THIS SKILL'.

ON NO-MORE-EXPERTS
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    DISPLAY MSG TEXT IS 'NO MORE EXPERTS FOR THIS SKILL'.

Example 2

Allowing access to complete logical records only ── method 1

This path also lists employee, skill, and expertise information for each employee who is an expert in a particular skill. If
the skill does not have any experts, LRF returns a DBA-defined return code of LR-NOT-FOUND but does not return any
logical-record data.

This path specifies a clear option to ensure that only complete logical records are returned to the program. The contents
of program variable storage are shown below for the COBOL and GEN LEDGER skill names.

Contents of variable storage for skill COBOL

Logical record First iteration Second iteration Third iteration Fourth iteration
EMP-SKILL-LR SKILL     
SKILL-NAME-0455
SKILL-ID-0455

COBOL
2010

COBOL
2010

COBOL
201

 

EXPERTISE SKILL-
LEVEL-0425
EXPERTISE-DATE-0425

04
720128

04
700525

04
611230

 

EMPLOYEE EMP-
ID-0415
EMP-NAME-0415

0024
JANE DOUGH

0003
JENNIFER GARLAND

0001
JOHN RUPEE

 

PATH STATUS LR-FOUND LR-FOUND LR-FOUND NO-MORE-EXPERTS

Contents of variable storage for skill GEN LEDGER

Logical record First iteration
EMP-SKILL-LR SKILL  
SKILL-NAME-0455
SKILL-ID-0455

 

EXPERTISE
SKILL-LEVEL-0425
EXPERTISE-DATE-0425

 

EMPLOYEE
EMP-ID-0415
EMP-NAME-0415

 

PATH STATUS LR-NOT-FOUND

Path code:

ADD

LOGICAL RECORD NAME IS EMP-SKILL-LR

    ELEMENTS ARE

        SKILL

        EXPERTISE

        EMPLOYEE

    ON LR-ERROR CLEAR

    ON LR-NOT-FOUND CLEAR

    .
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    .

    .

ADD

PATH GROUP NAME IS OBTAIN EMP-SKILL-LR

    SELECT USING SKILL-NAME-NDX FOR FIELDNAME-EQ SKILL-NAME-0455

    OF SKILL

        OBTAIN EACH SKILL USING INDEX

           ON 0000 NEXT

           ON 0326 ITERATE

        OBTAIN EACH EXPERTISE WITHIN SKILL-EXPERTISE

           WHERE SKILL-LEVEL-0425 EQ '04'

              ON 0000 NEXT

              ON 0307 RETURN LR-NOT-FOUND

        OBTAIN OWNER EMPLOYEE WITHIN EMP-EXPERTISE

           ON 0000 NEXT.

Program request:

MOVE INPUT SKILL-NAME TO SKILL-NAME-0425.

OBTAIN FIRST SKILL-LR

    WHERE SKILL-NAME-0455 EQ SKILL-NAME-0425 OF LR.

ON LR-FOUND

   REPEAT.

   PUT DETAIL.

    OBTAIN NEXT SKILL-LR

        WHERE SKILL-NAME-0425 EQ SKILL-NAME-0425 OF LR.

    END.

ON LR-NOT-FOUND

    DISPLAY MSG TEXT IS 'NO MORE EXPERTS FOR THIS SKILL'.

Example 3

Allowing access to complete logical records only ── method 2

Like the paths described above, this path lists employee, skill, and expertise information for each employee who is an
expert in a particular skill. If the skill does not have any experts, LRF returns a DBA-defined return code of NO-EXPERTS
but does not return any logical-record data.

This path specifies an ON..CLEAR..RETURN option to ensure that only complete logical records are returned to the
program. The contents of program variable storage are shown below for the COBOL and GEN LEDGER skill names.

Contents of variable storage for skill COBOL

Logical record First iteration Second iteration Third iteration Fourth iteration
EMP-SKILL-LR SKILL     
SKILL-NAME-0455
SKILL-ID-0455

COBOL
2010

COBOL
2010

COBOL
2010

 

EXPERTISE SKILL-
LEVEL-0425
EXPERTISE-DATE-0425

04
720128

04
700525

04
611230

 

EMPLOYEE EMP-
ID-0415
EMP-NAME-0415

0024
JANE DOUGH

0003
JENNIFER GARLAND

0001
JOHN RUPEE

 

PATH STATUS LR-FOUND LR-FOUND LR-FOUND NO-MORE-EXPERTS
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Contents of variable storage for skill GEN LEDGER

Logical record First iteration
EMP-SKILL-LR SKILL  
SKILL-NAME-0455
SKILL-ID-0455

 

EXPERTISE
SKILL-LEVEL-0425
EXPERTISE-DATE-0425

 

EMPLOYEE
EMP-ID-0415
EMP-NAME-0415

 

PATH STATUS NO-EXPERTS

Path code:

ADD

LOGICAL RECORD NAME IS EMP-SKILL-LR

    ELEMENTS ARE

        SKILL

        EXPERTISE

        EMPLOYEE

    .

    .

    .

ADD

PATH GROUP NAME IS OBTAIN EMP-SKILL-LR

    SELECT USING SKILL-NAME-NDX FOR FIELDNAME-EQ SKILL-NAME-0455

    OF SKILL

        OBTAIN EACH SKILL USING INDEX

           ON 0000 NEXT

           ON 0326 ITERATE

        OBTAIN EACH EXPERTISE WITHIN SKILL-EXPERTISE

           WHERE SKILL-LEVEL-0425 EQ '04'

              ON 0000 NEXT

              ON 0307 DO

                      EVALUATE SKILL-LEVEL-0425 EQ '04'

                         ON 0000 CLEAR RETURN NO-MORE-EXPERTS

                         ON 2001 CLEAR RETURN NO-EXPERTS

                      END

        OBTAIN OWNER EMPLOYEE WITHIN EMP-EXPERTISE

           ON 0000 NEXT.

Program request:

MOVE INPUT SKILL-NAME TO SKILL-NAME-0425.

OBTAIN FIRST SKILL-LR

    WHERE SKILL-NAME-0455 EQ SKILL-NAME-0425 OF LR.

ON LR-FOUND

   REPEAT.

   PUT DETAIL.
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    OBTAIN NEXT SKILL-LR

        WHERE SKILL-NAME-0425 EQ SKILL-NAME-0425 OF LR.

    END.

ON NO-EXPERTS

    DISPLAY MSG TEXT IS 'NO EXPERTS FOR THE SKILL'.

ON NO-MORE-EXPERTS

    DISPLAY MSG TEXT IS 'NO MORE LOGICAL-RECORD OCCURRENCES'.

Defining Path Groups
This section contains the following topics:

What Is a Path Group

Path groups

A path group is a collection of paths that service a particular type of program request. Every path defined for a logical
record must be included in a path group; you define at least one path group for each logical record.

You can write up to four path groups for any given logical record:

• An OBTAIN path group contains paths that service program requests to OBTAIN a logical record.
• A MODIFY path group should contain paths that service program requests to MODIFY a logical record.
• A STORE path group should contain a collection of paths that service program requests to STORE a logical record.
• An ERASE path group should contain a collection of paths that service program requests to ERASE a logical record.

Retrieval paths

Paths included in an OBTAIN path group are called retrieval paths. With retrieval paths, you can:

• Issue path-DML commands to retrieve a database record
• Iterate the path at the request of the program

NOTE
You cannot use a retrieval path to update a database record.

Update paths

Paths included in MODIFY, STORE, and ERASE path group are called update paths. You can issue any path-DML
command (including retrieval commands) within an update path. However, you cannot iterate the path at the request of
the program.

NOTE
Be careful when using a program WHERE clause since it is evaluated prior to the execution of an update verb.

Creating the Definition

You define a path group by using the ADD PATH-GROUP DDL statement. To define a path group, you should:

• Determine the verbs you want the programmer to be able to issue for the logical record. You code a path-group
statement for each of these verbs.

• Design and code the paths you need within each path group.
Instructions for coding paths are presented in Chapter 6, Specifying Path Selectors, through Chapter 14, Documenting
the Subschema.

Example

The following example shows how to define the OBTAIN path group used in the sample EMP-INFO-LR logical record.
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ADD

SUBSCHEMA NAME IS EMPLR35 OF SCHEMA NAME IS EMPSCHM VERSION IS 1

   .

   .

   .

ADD

LOGICAL RECORD NAME IS EMP-INFO-LR

   .

   .

   .

ADD

PATH-GROUP NAME IS OBTAIN EMP-INFO-LR

     SELECT FOR KEYWORD ON-LEAVE

       .

       .

       .

    SELECT FOR FIELDNAME-EQ EMP-ID-0415

        OF EMPLOYEE

       .

       .

       .

    SELECT FOR FIELDNAME-EQ DEPT-ID-0410

        OF DEPARTMENT

       .

       .

       .

    (other paths follow)

Locating an appropriate path group

When LRF receives a logical-record request from the program, it locates the appropriate path group based on the DML
verb issued and the name of the object logical record. The following diagram shows how LRF locates an appropriate path
group.

                                         ADD

                                         SUBSCHEMA NAME IS EMPLR35

                                             OF SCHEMA NAME IS EMPSCHM

                                             VERSION IS 1

                                            .

                                            .

                                            .

                                         ADD

  Program request                        LOGICAL RECORD NAME IS EMP-INFO-LR

                                            .

  DML verb  Logical record name             .

  ┌─────┐      ┌─────────┐                  .

  │     │      │         │               ADD

  OBTAIN FIRST EMP-INFO-LR ◄───────────► PATH-GROUP NAME IS OBTAIN EMP-INFO-LR

     WHERE DEPT-ID-0410 EQ '5200'.

                                         SELECT FOR KEYWORD ON-LEAVE

                                            .

                                            .
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                                            .

                                         SELECT FOR FIELDNAME-EQ EMP-ID-0415

                                             OF EMPLOYEE

                                            .

                                            .

                                            .

                                         SELECT FOR FIELDNAME-EQ DEPT-ID-0410

                                             OF DEPARTMENT

                                            .

                                            .

                                            .

                                            (other paths follow)

Specifying Path Selectors
This section contains the following topics:

What Is a Path Selector?

Every path in a path group must contain at least one SELECT clause. A SELECT clause delimits a path. It is always
coded at the beginning of a path definition.

Path selectors

Each SELECT clause can contain any number of path selectors. These selectors describe comparison criteria for the
path. After locating the appropriate path group, LRF uses selectors to locate an appropriate path for a program request:

1. LRF compares the program WHERE clause with the SELECT clauses coded in the path group. LRF examines
SELECT clauses in the order in which they appear. The first path whose selectors match those of the program request
is the path that LRF executes.
For a match to occur, the program request must satisfy all of the criteria that are specified by the path selectors.
However, the program WHERE clause can contain additional selection criteria that are not matched in the path.
For information on selection criteria, see Specifying Selection Criteria for Logical Records.

2. If LRF does not encounter a match between the program WHERE clause and path selectors, and there is no null
SELECT clause, the program request will not be processed.

The following diagram shows how LRF locates an appropriate path for a program request by matching the selection
criteria that are specified in the program request to the selectors specified in the path.

Path group

                                           ADD

                                        ┌► PATH-GROUP NAME IS OBTAIN EMP-INFO-LR

                                        │

                                        │  SELECT FOR KEY WORD ON-LEAVEProgram request                       

  │     .

                                        │     .DML verb  Logical record name           │     .

┌─────┐      ┌─────────┐                │  SELECT FOR FIELDNAME-EQ EMP-ID-0415

│     │      │         │                │     OF EMPLOYEE

OBTAIN FIRST EMP-INFO-LR ◄──────────────┘     .

  WHERE DEPT-ID-0410 EQ '5200'. ◄──┐          .
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        │                    │     │          .

        └────────────────────┘     └──►    SELECT FOR FIELDNAME-EQ DEPT-ID-0410

          Selection criteria                   OF DEPARTMENT

                                              .

                                              .

                                              .

                                           SELECT FOR FIELDNAME-EQ OFFICE-CODE-0450

                                              OF OFFICE

                                              .

                                              .

                                              .

                                           SELECT USING INDEX EMP-NAME-NDX

                                              FOR FIELDNAME EMP-LAST-NAME-0415 OF EMPLOYEE

                                                 FIELDNAME EMP-FIRST-NAME-0415 OF EMPLOYEE

                                              .

                                              .

Types of path selectors

There are four path selectors that you can include in a SELECT clause.

Path selector Description
KEYWORD keyword The WHERE clause of a program request must include the named

keyword. The comparison must be in the affirmative (that is, NOT
KEYWORD isn't valid), and the KEYWORD must not participate in
an OR operation.

FIELDNAME-EQ lr-field-name The WHERE clause of a program request must reference the
named logical-record field in an equality comparison. The field
must be compared to a single value and must not participate in an
OR operation.

FIELDNAME lr-field-name The WHERE clause of a program request must reference the
named logical-record field in any manner; no restrictions apply.

ELEMENT lr-element-name The WHERE clause of a program request must reference a field
that is in a named logical-record element.

SELECT clauses

Using the four path selectors, you can code these SELECT clauses in a path:

• SELECT FOR KEYWORD
• SELECT FOR FIELDNAME-EQ
• SELECT FOR FIELDNAME
• SELECT FOR ELEMENT

In addition, you can code:

• A SELECT clause that has no selectors (a null SELECT)
• A SELECT clause that specifies an index
• Multiple selectors in one SELECT clause
• Multiple SELECT clauses in a single path

The remainder of this section discusses how to use each of the four path selectors and the various types of SELECT
clauses. These discussions are followed by guidelines for determining the order of your paths.
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Using the KEYWORD Selector

What the KEYWORD selector does

You use the KEYWORD selector to:

Guarantee a match from the program to a given path
. With the KEYWORD selector, the program request doesn't have to contain detailed selection criteria to be
matched to a path.

Insulate the program from logical-record selection criteria
. With the KEYWORD selector, you can put all logical-record selection criteria in the path. This allows you to
change selection criteria without requiring that the program be recompiled. It also makes data more secure, since
programmers need not be aware of the selection criteria used.

You can also use a keyword to specify which path is servicing a particular request. This is very useful for the DBAs in
debugging situations and can be useful to the programmer, as well.

For a program request to match to a KEYWORD selector, the program must include the named keyword in its WHERE
clause.

Examples

You have coded the following SELECT clause in a path:

SELECT FOR KEYWORD ON-LEAVE

The examples that follow show some program requests that can successfully access this path and program requests that
will not be successful.

Successful path access

This program request includes the named keyword in its WHERE clause.

OBTAIN FIRST EMP-LR WHERE ON-LEAVE.

This program request includes the named keyword in its WHERE clause; the keyword participates in an AND operation.

OBTAIN FIRST EMP-LR WHERE ON-LEAVE AND START-DATE-0415

   GE '800101'.

Unsuccessful path access

This program request includes the named keyword in a negative comparison. The keyword must be in the affirmative to
match to the path.

OBTAIN FIRST EMP-LR WHERE NOT ON-LEAVE.

This program request includes the named keyword in an OR operation. The keyword must be either by itself or in an AND
operation to match to the path.

OBTAIN FIRST EMP-LR WHERE ON-LEAVE OR START-DATE-0415

   GE '800101'.

Using the FIELDNAME-EQ Selector

What the FIELDNAME-EQ selector does
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You use the FIELDNAME-EQ selector to:

section a program request to a path that enters the database based on a CALC key or sort key value
. The FIELDNAME-EQ selector guarantees that the path will be selected if the program references the key field in
an appropriate way.

Limit the number of logical-record occurrences returned to the program
. Because the path is accessing a database record type based on a key value, fewer record occurrences will be
found and returned.

For a program request to match to a FIELDNAME-EQ selector, the program's comparison must equate the logical-record
field that is named in the selector to one of the following:

• A literal value
• A program variable defined in the data dictionary
• A field described in the logical-record area of program variable storage

Examples

You have coded the following SELECT clause in a path:

SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

The examples that follow show some program requests that can successfully access this path as well as program
requests that will not be successful.

Successful path access

This program request equates the named field to a literal.

OBTAIN FIRST EMP-LR WHERE EMP-ID-0415 EQ '0015'.

This program request equates the named field to a variable defined in the data dictionary.

MOVE '0015' TO WORK-FIELD.

OBTAIN FIRST EMP-LR WHERE EMP-ID-0415 OF EMPLOYEE EQ WORK-FIELD.

This program request equates the named field to a field defined in the logical-record area of program variable storage.

MOVE '0015' TO EMP-ID-0415.

OBTAIN FIRST EMP-LR WHERE EMP-ID-0415 EQ

   EMP-ID-0415 OF LR.

This program request equates the named field to a literal and includes the field in an AND operation.

OBTAIN FIRST EMP-LR WHERE EMP-ID-0415 EQ '0015' AND

   EMP-LAST-NAME EQ 'SMITH'.

Unsuccessful path access

This program request includes the named field in a comparison other than an equality comparison. The field must be
referenced in an equality comparison to match to the path.

OBTAIN FIRST EMP-LR WHERE EMP-ID-0415 GT '0010'.
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This program request includes the named field in a OR operation. The field can be either by itself or included in an AND
operation to match to the path.

OBTAIN FIRST EMP-LR WHERE (EMP-ID-0415 EQ '0015') OR

   (EMP-LAST-NAME EQ 'JONES').

This program request equates the named field to an expression rather than to a single value. The field must be compared
to a single value to match to the path.

OBTAIN FIRST EMP-LR WHERE EMP-ID-0415 EQ (WORK-FIELD - 1).

Using the FIELDNAME Selector

What the FIELDNAME selector does

You use the FIELDNAME selector as follows:

• To perform retrieval based on a nonkey field
• To perform indexed retrieval based on a generic key, as described in Coding Path Database Retrieval Commands.

For a program request to match to a FIELDNAME selector, the program's comparison must reference the logical-record
field that is named in the selector. This field can be referenced in any manner.

Examples

You have coded the following SELECT clause in a path:

SELECT FOR FIELDNAME START-YEAR-0415 OF EMPLOYEE

The examples that follow show some program requests that can successfully access this path.

Successful path access

This program request includes the named field in an AND operation.

OBTAIN FIRST EMP-LR WHERE (START-YEAR-0415 GT '80') AND

   (TERMINATION-YEAR-0415 LT '85').

This program request includes the named field in a MATCHES comparison.

OBTAIN FIRST EMP-LR WHERE (START-YEAR-0415 MATCHES '8#')

   AND (DEPARTMENT-NAME-0410 EQ 'DATA PROCESSING').

This program request equates the named field to an expression.

OBTAIN FIRST EMP-LR WHERE START-YEAR-0415 EQ

   (START-YEAR-WORK + 1).

Using the ELEMENT Selector

What the ELEMENT selector does

Paths that are associated with an ELEMENT selector typically perform an area sweep. This selector can be used to
service a broad range of program requests.
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For a program request to match an ELEMENT selector, the program's comparison must reference a field that is included
in the named logical-record element. The field can be referenced in any manner.

Examples

You have coded the following SELECT clause in a path:

SELECT FOR ELEMENT EMPLOYEE

The examples that follow show some program requests that can successfully access this path.

Successful path access

This program request references a field that is contained in the named logical-record element. The field is used in an
equality comparison.

OBTAIN FIRST EMP-LR WHERE EMP-LAST-NAME-0415 EQ

   EMP-LAST-NAME-0415 OF LR.

This program request references a field contained in the named logical-record element. This field is included in an AND
operation.

OBTAIN FIRST EMP-LR WHERE STATUS-0415 EQ '05' AND

   START-YEAR-0415 GE '80'.

Using a Null SELECT Clause

What a null SELECT clause does

A null SELECT clause contains no selectors. This type of SELECT clause can service any logical-record request,
including:

• All logical-record requests for which no specific path has been defined
• A logical-record request that does not contain a WHERE clause

Because a null SELECT clause can match any program request, you should use it judiciously. If you choose to code a
path with a null SELECT clause, always place this path at the end of the path group.

Examples

You have coded the following SELECT clause in a path:

SELECT

The examples that follow show some program requests that can successfully access this path.

Successful path access

This program request doesn't match any other path.

OBTAIN FIRST EMP-LR WHERE (DEPT-NAME-0410 EQ DEPT-NAME-0410

   OF LR) AND (EMP-ID-0415 GT '0010' AND EMP-ID-0415 LT '0050').

This program request does not include a WHERE clause.
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OBTAIN FIRST EMP-LR.

Using a SELECT Clause That Names an Index

What a SELECT clause naming an index does

A SELECT clause that names an index tells LRF to use the named index in path processing. You can associate an index
with any type of SELECT clause, including a null SELECT.

A program request matches this type of SELECT clause when it meets the requirements of the various selectors (if any
are included). The program request does not have to specify an index name.

For more information on database entry based on indexes, see Coding Path Database Retrieval Commands.

Example

You have coded the following SELECT clause in a path:

SELECT USING INDEX EMP-NAME-NDX

  FOR FIELDNAME EMP-LAST-NAME-0415 OF EMPLOYEE

The examples that follow show some program requests that can successfully access this path.

Successful path access

This program request meets the requirements of the FIELDNAME selector.

OBTAIN FIRST EMP-LR WHERE EMP-LAST-NAME-0415 EQ

   EMP-LAST-NAME-0415 OF LR.

This program request also meets the requirements of the FIELDNAME selector.

OBTAIN FIRST EMP-LR WHERE EMP-LAST-NAME-0415

   MATCHES 'B'.

Using Multiple Selectors In a Single SELECT Clause

A SELECT clause that contains multiple selectors combines the capabilities of each of its selectors. The following
combinations of selectors are especially useful:

A KEYWORD selector in combination with a FIELDNAME-EQ selector
. This combination guarantees that the path will be selected if the program references the key field in an
appropriate way, and it gives the path control over the selection of logical-record occurrences.

Multiple FIELDNAME-EQ selectors
. This combination is useful for paths that enter the database based on a concatenated key. The various
FIELDNAME-EQ selectors guarantee that the path will be selected if the program references each key field in the
appropriate way.

For a program request to match a SELECT clause that contains multiple selectors, the program request must meet the
requirements of all the named selectors.

Examples

You have coded the following SELECT clause in a path:
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SELECT FOR KEYWORD MOD-EMP

           FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

To successfully access this path, the request that is shown below meets the requirements of both the FIELDNAME-EQ
selector and the KEYWORD selector.

OBTAIN FIRST EMP-LR WHERE MOD-EMP AND EMP-ID-0415 EQ

   EMP-ID-0415 OF LR.

You have coded the following SELECT clause in a path, where each FIELDNAME-EQ selector references a component of
a concatenated key:

SELECT FOR FIELDNAME-EQ RACE-TITLE

           FIELDNAME-EQ RACE-DATE

To successfully access this path, the request shown below meets the requirements of both FIELDNAME-EQ selectors.

OBTAIN FIRST RACE-LR WHERE RACE-TITLE EQ 'DERBY' AND

   RACE-DATE EQ '860801'.

Using Multiple SELECT Clauses For One Path

You can specify more than one SELECT clause for a path when you want to access the path with different types of
program requests. You may want to specify multiple SELECT clauses in the following cases:

• In combination with the USING INDEX clause, to process a concatenated index
• To eliminate identical paths that are delimited by different SELECT clauses
• To service different types of program requests that have not been matched to previous paths in the subschema

To access a path delimited by multiple SELECT clauses, the program request need only meet the requirements of one
SELECT clause.

Examples

You have coded the following SELECT clauses for a path:

SELECT USING INDEX EMP-NAME-NDX

   FOR FIELDNAME EMP-LAST-NAME-0415 OF EMPLOYEE

       FIELDNAME EMP-FIRST-NAME-0415 OF EMPLOYEE

SELECT USING INDEX EMP-NAME-NDX

   FOR FIELDNAME EMP-LAST-NAME-0415 OF EMPLOYEE

The examples that follow show some program requests that can successfully access this path.

Successful path access

This program request references both EMP-LAST-NAME-0415 and EMP-FIRST-NAME-0415. Therefore, it meets the
requirements of the first SELECT clause.

OBTAIN FIRST EMP-LR WHERE (EMP-LAST-NAME-0415 EQ 'SMITH')

   AND (EMP-FIRST-NAME-0415 EQ 'JANET').

This program request references EMP-LAST-NAME-0415 but does not reference EMP-FIRST-NAME-0415. Therefore, it
meets the requirements of the second SELECT clause.
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OBTAIN FIRST EMP-LR WHERE EMP-LAST-NAME-0415 MATCHES 'H'.

Determining Path Order

When LRF receives a request to retrieve or update a logical record, it attempts to match the selection criteria that are
specified by the program's WHERE clause to the selectors in a path. LRF begins this process with the first path in the
path group. It then searches the path group from top to bottom until it finds a path whose selectors match the program's
selection criteria. The first matching path is the one that LRF selects.

Sequencing paths

Because LRF searches the path group sequentially, the order in which you code paths can determine which paths will be
chosen. To facilitate efficient database entry, be sure you code paths in order, from most specific to least specific.

As a rule, you should sequence paths by selector in the following order:

• KEYWORD
• FIELDNAME-EQ
• FIELDNAME
• ELEMENT

A path that has multiple selectors is often one of the more specific paths in a path group, while a path with a null SELECT
clause is always the least specific path. Because a null SELECT clause matches all requests, it should be the last
SELECT clause that is coded in a path group.

Examples

The following examples show the sequence of retrieval paths that are coded in a sample logical record, along with some
matching program requests. The paths are coded in order from most specific to least specific. By coding the paths in this
sequence, efficient database entry is guaranteed.

ADD

LOGICAL RECORD NAME IS SAMPLE-LR

   .

   .

   .

ADD

PATH-GROUP NAME IS OBTAIN SAMPLE-LR

    SELECT FOR KEYWORD ALL-EMP

      .

      .

      .

   SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

      .

      .

      .

   SELECT USING EMP-NAME-NDX

      FOR FIELDNAME EMP-LAST-NAME-0415 OF EMPLOYEE

          FIELDNAME EMP-FIRST-NAME-0415 OF EMPLOYEE

      .

      .

      .

   SELECT FOR FIELDNAME START-DATE-0415 OF EMPLOYEE

      .
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      .

      .

   SELECT FOR ELEMENT EMPLOYEE

      .

      .

      .

   SELECT

Specifying Selection Criteria for Logical Records
You can specify selection criteria for a logical record by:

• Coding a WHERE clause to specify attributes of the logical-record occurrence you want to access.
• Issuing an EVALUATE command to determine whether an expression is true or false. You can then direct LRF to

perform specific path logic on the basis of this evaluation.

This section contains the following topics:

Using a WHERE Clause

A WHERE clause is a boolean expression that can specify one of the following:

• Criteria for selecting logical-record occurrences to be retrieved, stored, modified, or erased
• Criteria for selecting the database-records that will be used to construct the logical record

A WHERE clause can be coded in the program, in the path, or in both the program and the path. Program and path
WHERE clauses are discussed below, followed by a discussion of program and path WHERE clause interactions.

Coding a program WHERE clause

Usage

The program WHERE clause serves two functions:

Directs the program to an appropriate path
by matching the criteria specified in the WHERE clause to the path selectors. This is described in .

Specifies selection criteria to be applied to a logical record occurrence.
The program selection criteria is evaluated after a logical-record occurrence has been placed in program variable
storage. In the case of update verbs, the selection criteria is evaluated before the logical-record occurrence is
moved to the database. If the selection criteria is not met, LRF returns a status of LR-NOT-FOUND.

Comparisons

The program WHERE clause consists of one or more comparisons or keywords connected by boolean operators. The
following table shows the general format of the program WHERE clause. A program WHERE clause can consist of one or
more operands connected by a boolean operator.

First operand Boolean operator Second operand
keyword
 
[NOT] comparison

AND keyword
 
[NOT] comparison

[NOT] comparison OR [NOT] comparison

WHERE clause comparison format
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The following table shows the suggested format of a program WHERE clause comparison. This comparison is formed by
using one first operand, one conditional operator, and one second operand.

First operand Conditional operator Second operand
Logical-record field name EQ (IS) (=)

NE
GT (>)
LT (<)
GE
LE

Alphanumeric or numeric
literal
 
IDD-defined variable field
 
Arithmetic expression

 CONTAINS
MATCHES

Alphanumeric literal
 
IDD-defined variable field
 
Logical-record field name
OF LR

For information on program WHERE clause syntax, see the ADS Using section. or the IDMS Navigational DML
Programming section.

A program WHERE clause comparison is checked against data that has been moved into program variable storage. If the
path does not OBTAIN the records to be used in the comparison, LRF returns a path status of LR-NOT-FOUND.

Examples

This program request asks LRF to retrieve all employees whose status code is '01' (active), who work in a particular
department.

Path code:

SELECT FOR FIELDNAME-EQ DEPT-ID-0410 OF DEPARTMENT

   OBTAIN FIRST DEPARTMENT

      WHERE CALCKEY EQ DEPT-ID-0410 OF REQUEST

   OBTAIN EACH EMPLOYEE WITHIN DEPT-EMPLOYEE.

Program request:
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MOVE INPUT-DEPT-ID TO DEPT-ID-0410.

OBTAIN FIRST DEPT-LR

   WHERE (DEPT-ID-0410 EQ DEPT-ID-0410 OF LR)

       AND STATUS-0415 EQ '01'.

ON LR-FOUND

   REPEAT.

      PUT DETAIL.

      OBTAIN NEXT DEPT-LR

          WHERE (DEPT-ID-0410 EQ DEPT-ID-0410 OF LR)

             AND STATUS-0415 EQ '01'.

   END.

DISPLAY.

This program request asks LRF to retrieve information on all employees whose last name begins with A.

Path code:

SELECT USING INDEX EMP-NAME-NDX FOR FIELDNAME EMP-LAST-NAME-0415

    OBTAIN EACH EMPLOYEE USING INDEX.

Program request:

OBTAIN FIRST EMP-NAME-LR

   WHERE EMP-LAST-NAME MATCHES 'A'.

ON LR-FOUND

   REPEAT.

      PUT DETAIL.

      OBTAIN NEXT EMP-NAME-LR

          WHERE EMP-LAST-NAME MATCHES 'A'.

   END.

DISPLAY.

Coding a path WHERE clause

You use the path WHERE clause to specify selection criteria for the database records used to construct a logical record
occurrence. Path selection criteria is evaluated before data is returned to program variable storage. Only those records (if
any) that meet the specified selection criteria are used to construct the logical record.

Consists of comparisons
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The path WHERE clause consists of one or more comparisons connected by boolean operators. To specify additional
selection criteria for FIND/OBTAIN WHERE CALCKEY, FIND/OBTAIN WHERE SORTKEY, and FIND/OBTAIN WHERE
DBKEY commands, you simply attach this additional criteria with an AND operator.

The following table shows the general format of the path WHERE clause. A path WHERE clause can consist of one or
more comparisons connected by a boolean operator.

General format

First operand Boolean operator Second operand
[NOT] comparison AND

OR
[NOT] comparison

Format of a path WHERE clause comparison The following table shows the suggested format of a path WHERE clause
comparison. This comparison is formed by using one first operand, one conditional operator, and one second operand.

First operand Conditional operator Second operand
Logical-record field name EQ (IS) (=)

NE
GT (>)
LT (<)
GE
LE

Alphanumeric or numeric
literal
 
Logical-record field name
OF LR
 
Arithmetic expression

 CONTAINS
MATCHES

Alphanumeric literal
 
Logical-record field name
OF LR

For information on path WHERE clause syntax, see the IDMS Database Administrating section.

Examples

This path retrieves all employees whose status code is '04'

Path code:

SELECT USING INDEX EMP-NAME-NDX FOR KEYWORD ON-LEAVE

   OBTAIN EACH EMPLOYEE USING INDEX

      WHERE STATUS-0415 EQ '04'.

Program request:
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OBTAIN FIRST EMP-INFO-LR

   WHERE ON-LEAVE.

ON LR-FOUND

    REPEAT.

       PUT DETAIL.

       OBTAIN NEXT EMP-INFO-LR

        WHERE ON-LEAVE.

   END.

DISPLAY.

This path retrieves all albums made by 'Baez' that were released after 12/31/84.

Path code:

SELECT FOR FIELDNAME-EQ ARTIST-ID OF ALBUM

    OBTAIN EACH ALBUM

        WHERE (CALCKEY EQ ARTIST-ID OF REQUEST)

            AND (RELEASE-DATE > '841231').

Program request:

OBTAIN FIRST MUSIC-LR

   WHERE ARTIST-ID OF ALBUM EQ 'BAEZ'.

ON LR-FOUND

   REPEAT.

      PUT DETAIL.

      OBTAIN NEXT MUSIC-LR

         WHERE ARTIST-ID OF ALBUM EQ 'BAEZ'.

   END.

DISPLAY.

Program and path WHERE clause interactions

When both the program request and the path contain a WHERE clause, LRF evaluates the WHERE clauses in the
following order:

1. LRF evaluates the path WHERE clause first, before it returns a logical record to program variable storage.
2. LRF then evaluates the program WHERE clause, based on the data in program variable storage.
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Allowable WHERE clause combinations

The following table summarizes the WHERE clause combinations that LRF allows. LRF allows the WHERE clause
combinations described in this table. The presence of a WHERE clause is indicated by an asterisk.

Program WHERE clause Path WHERE clause Action
* * Evaluates database-record occurrences

according to path WHERE clause selection
criteria, before data is placed in program
variable storage.
Evaluates logical-record occurrences
according to program WHERE clause
selection criteria, based on the data in
program variable storage.

 * Evaluates database-record occurrences
before data is placed in program variable
storage.

*  Evaluates logical-record occurrences based
on data in program variable storage.

  Places all data retrieved by the path into
program variable storage. Does no further
evaluation of this data.

Advantages Whenever possible, you should place a WHERE clause in the path, rather than the program. Placing a
WHERE clause in the path offers the following advantages:

• Better efficiency in time and resources because data is only brought into program variable storage when the selection
criteria is met

• Better security because programmers need not be aware of the selection criteria used
• Ease of update because the code is centralized in the path

For a discussion of these design considerations, see Chapter 3:.

Examples

 

Example 1
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This combination of path and program WHERE clauses returns employee information for each employee in the Data
Processing department who started work after 12/31/80 and whose status is '01' (active).

Path code:

SELECT FOR FIELDNAME-EQ DEPT-ID-0410

   OBTAIN EACH DEPARTMENT

      WHERE CALCKEY EQ DEPT-ID-0410 OF REQUEST

   OBTAIN EACH EMPLOYEE WITHIN DEPT-EMPLOYEE

      WHERE START-DATE-0415 > '801231'.

Program request:

OBTAIN FIRST DEPT-LR

    WHERE DEPT-ID-0410 EQ '5200'

        AND STATUS-0415 EQ '01'.

ON LR-FOUND

    REPEAT.

       PUT DETAIL.

       OBTAIN NEXT DEPT-LR

          WHERE DEPT-ID-0410 EQ '5200'

              AND STATUS-0415 EQ '01'.

    END.

DISPLAY.

Example 2

This combination of path and program WHERE clauses returns employee information for each employee in the Data
Processing department who started work between 1981 and 1985 inclusive.

Path code:

SELECT FOR FIELDNAME-EQ DEPT-ID-0410

   OBTAIN EACH DEPARTMENT

      WHERE CALCKEY EQ DEPT-ID-0410 OF REQUEST

   OBTAIN EACH EMPLOYEE WITHIN DEPT-EMPLOYEE

      WHERE START-DATE-0415 > '801231'.

Program request:

OBTAIN FIRST DEPT-LR

    WHERE DEPT-ID-0410 EQ '5200'

        AND START-DATE-0415 < '860101'.

ON LR-FOUND

    REPEAT.

       PUT DETAIL.

       OBTAIN NEXT DEPT-LR

          WHERE DEPT-ID-0410 EQ '5200'

              AND START-DATE-0415 < '860101'.

    END.

DISPLAY.

Example 3
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This combination of path and program WHERE clauses returns employee information for each employee in the Data
Processing department who started work during or after 1986.

Employees who started work in 1985 don't meet the selection criteria specified in the program WHERE clause.

Path code:

SELECT FOR FIELDNAME-EQ DEPT-ID-0410 OF DEPARTMENT

   OBTAIN EACH DEPARTMENT

      WHERE CALCKEY EQ DEPT-ID-0410 OF REQUEST

   OBTAIN EACH EMPLOYEE WITHIN DEPT-EMPLOYEE

      WHERE START-DATE-0415 > '851231'.

Program request:

OBTAIN FIRST EMP-INFO-LR

    WHERE DEPT-ID-0410 EQ '5200'

        AND START-DATE-0415 > '861231'.

ON LR-FOUND

    REPEAT.

       PUT DETAIL.

       OBTAIN NEXT EMP-INFO-LR

          WHERE DEPT-ID-0410 EQ '5200'

              AND START-DATE-0415 > '861231'.

    END

DISPLAY.

Using the EVALUATE Command

You use the EVALUATE command to determine whether a specified boolean expression is true or false, and to allow
specific path logic to be performed on the basis of this evaluation.

How it differs from WHERE

The EVALUATE command differs from the path WHERE clause in the following ways:

• The selection criteria for an EVALUATE command should be applied after data is brought into program variable
storage. This data can be returned to the program whether or not the evaluation is true.

• The EVALUATE command allows branching in the path whether or not the specified condition is met.
• One of the operands in each comparison must be specified as a logical-record field OF LR.

To EVALUATE a particular field, you should first OBTAIN the database record that contains the object field. Be sure the
object field is defined in a logical-record element.

Status codes returned

LRF returns the following status codes in response to an EVALUATE command:

0000
indicates that the specified expression is true.

2001
indicates that the specified expression is false.

You can use an ON clause to test for a particular status code and specify what action should be taken. ON clauses are
described in Chapter 13, Using Role Names.

 1599



 Programming

NOTE
You cannot issue an EVALUATE command for a group-level element in an IDD work record. To evaluate
a group-level element in an IDD work record, you must first redefine this element by using the COMPUTE
statement. This procedure is described in Chapter 12, Manipulating Logical-Record Data.

Examples

This path returns employee and job information for each employee who is underpaid.

Path code:

SELECT FOR KEYWORD UNDERPAID

    OBTAIN EACH EMPOSITION WITHIN EMP-DEMO-REGION

       WHERE SALARY-GRADE-0420 EQ '21'

    EVALUATE SALARY-AMOUNT-0420 OF LR LT 20000

       ON 0000 DO

               OBTAIN OWNER EMPLOYEE WITHIN EMP-EMPOSITION

               FIND CURRENT EMPOSITION

               IF JOB-EMPOSITION MEMBER

                  ON 0000 NEXT

                  ON 1601 ITERATE

               OBTAIN OWNER JOB WITHIN JOB-EMPOSITION

               END

       ON 2001 ITERATE.

Program request:

OBTAIN FIRST JOB-LR

   WHERE UNDERPAID.

ON LR-FOUND

    REPEAT.

        PUT DETAIL

        OBTAIN NEXT JOB-LR

           WHERE UNDERPAID.

    END.

DISPLAY.
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This path lists employee, expertise, and skill information for all employees in a particular department who are experts in at
least one skill.

Path code:

SELECT FOR FIELDNAME-EQ DEPT-ID-0410 OF DEPARTMENT

    OBTAIN FIRST DEPARTMENT

       WHERE CALCKEY EQ DEPT-ID-0410 OF REQUEST

    OBTAIN EACH EMPLOYEE WITHIN DEPT-EMPLOYEE

    OBTAIN EACH EXPERTISE WITHIN EMP-EXPERTISE

    EVALUATE SKILL-LEVEL-0425 OF LR EQ '04'

       ON 0000 DO

               OBTAIN OWNER SKILL WITHIN SKILL-EXPERTISE

               END

       ON 2001 ITERATE.

Program request:

MOVE INPUT-DEPT-ID TO DEPT-ID-0440.

OBTAIN FIRST SKILL-LR

    WHERE DEPT-ID-0410 EQ DEPT-ID-0410 OF LR.

ON LR-FOUND

   REPEAT.

      PUT DETAIL.

      OBTAIN NEXT SKILL-LR

         WHERE DEPT-ID-0410 EQ DEPT-ID-0410 OF LR.

   END.

DISPLAY.

Manipulating Logical-Record Data
This section contains the following topics:

• The COMPUTE Command
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The COMPUTE Command

What COMPUTE does

You can manipulate logical-record data by using the COMPUTE command. This command lets you:

• Copy data from one logical-record field to another logical-record field
• Set the value of a logical-record field equal to a literal or an arithmetic expression

The COMPUTE command is issued as a boolean expression that contains an equality operation. The following table
shows the general format of this command. This command is formed by using one first operand, one conditional operator,
and one second operand.

First operand Conditional operator Second operand
Logical-record field name
OF LR

EQ (IS) (=) Alphanumeric or numeric
literal
 
Logical-record field name
OF LR
 
Arithmetic expression

Uses of the COMPUTE command

You can use the COMPUTE command to do any of the following:

• Initialize a logical-record field that will be used as a sort key or CALC key for a subsequent FIND/OBTAIN command
• Prepare a database record occurrence to be stored or modified
• Count record occurrences and cumulate totals
• Change a group-level field into an element-level field
• Initialize unused fields when a partial logical record is returned
• Return path information to the program

Examples

Initializing a field to be used as a sort key

This path retrieves information for all jazz albums that were made by a particular musician. It retrieves the appropriate
ALBUM records by using a concatenated sort key. The sort key is built in the path and contains the following information:

• A MUSIC-TYPE of JAZZ
• An ARTIST-ID that is passed through the program WHERE clause
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The path constructs this key by using the COMPUTE command to move values into an IDD-defined work field. The work
field is shown below:

01  WORK-KEY.

    02  WORK-MUSIC-TYPE    PIC X(20).

    02  WORK-ARTIST-ID     PIC 9(4).

Path code:

SELECT FOR FIELDNAME-EQ ARTIST-ID OF ARTIST

           KEYWORD JAZZ

    COMPUTE WORK-MUSIC-TYPE OF LR EQ 'JAZZ'

    FIND FIRST ARTIST

       WHERE CALCKEY EQ ARTIST-ID OF ARTIST OF REQUEST

    COMPUTE WORK-ARTIST-ID OF LR EQ ARTIST-ID OF ARTIST OF LR

    OBTAIN EACH ALBUM

       WHERE SORTKEY EQ WORK-KEY OF LR.

Program request:

MOVE INPUT-ARTIST TO ARTIST-ID OF ARTIST.

OBTAIN FIRST MUSIC-LR

    WHERE (ARTIST-ID OF ARTIST EQ ARTIST-ID OF ARTIST OF LR)

       AND JAZZ.

ON LR-FOUND

   REPEAT.

      PUT DETAIL.

      OBTAIN NEXT MUSIC-LR

         WHERE (ARTIST-ID OF ARTIST EQ ARTIST-ID OF ARTIST OF LR)

         AND JAZZ.

   END.

DISPLAY

Preparing a database record to be modified

This path modifies all EMPLOYEE records whose zip code is '01118' and who live in the city of Springfield. The path
changes the zip code to '01119' for these record occurrences:

Path code:
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ADD

PATH-GROUP NAME IS MODIFY EMP-ADDRESS-LR

   SELECT FOR KEYWORD NEW-ZIP

      OBTAIN EACH EMPLOYEE WITHIN EMP-NAME-NDX

          WHERE (EMP-ZIP-0415 EQ '01118')

          AND (EMP-CITY-0415 EQ 'SPRINGFIELD')

      COMPUTE EMP-ZIP-0415 OF LR EQ '01119'

      MODIFY EMPLOYEE

         ON 0000 ITERATE.

Program request:

MODIFY EMP-ADDRESS-LR

    WHERE NEW-ZIP.

Providing counter activity

This path cumulates salary totals for all employees who work in a specified department.

Path code:

SELECT FOR FIELDNAME-EQ DEPT-ID-0410 OF DEPARTMENT

    COMPUTE WORK-SALARY OF LR EQ 0

    OBTAIN FIRST DEPARTMENT

        WHERE CALCKEY EQ DEPT-ID-0410 OF REQUEST

    OBTAIN EACH EMPLOYEE WITHIN DEPT-EMPLOYEE

    ON 0000 DO

    OBTAIN FIRST EMPOSITION WITHIN EMP-EMPOSITION

       ON 0000 DO

           COMPUTE WORK-SALARY-AMOUNT OF LR EQ

               (WORK-SALARY-AMOUNT OF LR + SALARY-AMOUNT-0420 OF LR)

           ON 0000 ITERATE

       END

       ON 0307 ITERATE

    END.

Program request:
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OBTAIN FIRST TOTAL-SALARY-LR

    WHERE DEPT-ID-0410 EQ '3200'.

Changing group-level fields into element-level fields

This path increases the bonus percentage for each employee who has been with the company since April 31, 1985.
The path uses a COMPUTE command to copy the value of START-DATE-0415 (a group-level field) into WORK-START-
DATE (an element-level IDD-defined work field). The path then evaluates WORK-START-DATE to select the appropriate
employees.

Path code:

SELECT FOR KEYWORD BONUS-REVIEW

    OBTAIN EACH EMPLOYEE WITHIN EMP-DEMO-REGION

    COMPUTE WORK-START-DATE OF LR EQ START-DATE-0415 OF LR

    EVALUATE WORK-START-DATE LE '850431'

    ON 0000 DO

      OBTAIN EACH EMPOSITION WITHIN EMP-EMPOSITION

         ON 0307 ITERATE.

      COMPUTE BONUS-PERCENT-0420 OF LR EQ

         (BONUS-PERCENT-0420 OF LR * 1.25)

      MODIFY EMPOSITION

         ON 0000 ITERATE.

    END

    ON 2001 ITERATE

Program request:

MODIFY EMP-LR WHERE BONUS-REVIEW.

DISPLAY.

Initializing unused fields
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This path lists employee, skill, and expertise information for each employee who is an expert in a particular skill. If there
are no 'experts' for the skill, LRF returns a partial logical record that contains skill information only.

The path uses the COMPUTE statement to initialize the fields in the EXPERTISE record before the logical record is
returned to the program. For information on partial logical records, see Chapter 11, Controlling Path Execution.

Path code:

SELECT USING SKILL-NAME-NDX FOR FIELDNAME-EQ SKILL-NAME-0455 OF SKILL

    OBTAIN EACH SKILL USING INDEX

    OBTAIN EACH EXPERTISE WITHIN SKILL-EXPERTISE

       WHERE SKILL-LEVEL-0425 EQ '04'

    ON 0000 DO

       OBTAIN OWNER EMPLOYEE

    END

    ON 0307 DO

            COMPUTE SKILL-LEVEL-0425 OF LR EQ '0'

            COMPUTE EXPERTISE-DATE-0425 OF LR EQ '0'

            COMPUTE EMP-ID-0415 OF LR EQ '0'

            COMPUTE EMP-NAME-0415 OF LR EQ ' '

            END

Program request:

MOVE INPUT-SKILL-NAME TO SKILL-NAME-0425.

OBTAIN FIRST SKILL-LR

    WHERE SKILL-NAME-0455 EQ 'CODING'

ON LR-FOUND

    REPEAT.

        PUT DETAIL.

        OBTAIN NEXT SKILL-LR

           WHERE SKILL-NAME-0425 EQ SKILL-NAME OF LR.

    END.

DISPLAY.

Returning path information to the program
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This path returns information to the program that indicates which path was executed. The path returns this information
through an IDD-defined work record. It uses the COMPUTE command to set the value of this work record.

Path code:

SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

   COMPUTE WORK-MESSAGE EQ 'EMP-ID PATH'

   OBTAIN FIRST EMPLOYEE

      WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST.

Program request:

OBTAIN FIRST EMP-LR

    WHERE EMP-ID-0415 EQ '0015'.

Using LRF Role Names
You can direct LRF to return two or more occurrences of a single database record type or IDD-defined work record type
simultaneously. You do this by assigning unique identifiers to the logical-record elements. These identifiers are called role
names.

Each logical-record element can have any number of role names. LRF reserves additional space in program variable
storage for each role name that you assign.

Suppose, for example, that you want to reserve space in program variable storage for two occurrences of a record. To do
this, you can either:

Define one role name for the logical-record element
. You then see the element by either the role name or the record name.

Define two role names for the logical-record element
. You then see the element by its role names only.

Considerations

The following considerations apply to the use of roles names:

• Once you assign role names to a logical-record element, you must always qualify that element with one of its role
names. This holds true for both the path code and the program request.

• A role name cannot be the name of:
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– A record or record synonym defined in the schema
– A field name included in the current subschema
– A keyword used in the current subschema

• Each role name can be assigned to only one record type per subschema. The role name can be assigned to that
record type in any number of logical records within the subschema.

• LRF does not keep separate currencies for each role name specified, except during an iteration cycle. If you issue a
path database update command with a role name, LRF updates the record occurrence that is current of record type.
At the end of path execution, currency for the logical-record element will reflect the last record occurrence accessed,
regardless of the role name used. For more information on currency in LRF, see Chapter 15, Currency Considerations.

Examples

Processing a bill of materials structure (using two role names)

This path retrieves the names and ids of all employees who work for a particular manager. The EMPLOYEE record is
represented by two role names: MANAGER and WORKER. Thus, you can access the EMPLOYEE record by specifying
either MANAGER or WORKER.

Because the EMP-ID-0415 field is not unique in the EMP-EMP-LR logical record, you must qualify it with the MANAGER
or WORKER role names.

Path code:

ADD

LOGICAL RECORD NAME IS EMP-EMP-LR

   ELEMENTS ARE

      EMPLOYEE ROLE IS MANAGER

      EMPLOYEE ROLE IS WORKER

    .

    .

    .

ADD

PATH-GROUP NAME IS OBTAIN EMP-EMP-LR

    SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF MANAGER

        OBTAIN FIRST MANAGER
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           WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

           ON 0000 NEXT

           ON 0326 ITERATE

        FIND EACH STRUCTURE WITHIN MANAGES

           ON 0000 NEXT

           ON 0307 ITERATE

        OBTAIN OWNER WORKER WITHIN REPORTS-TO

           ON 0000 NEXT.

Program request:

OBTAIN FIRST EMP-EMP-LR

   WHERE EMP-ID-0415 OF MANAGER EQ '0015'.

ON LR-FOUND

   REPEAT.

      PUT DETAIL.

      OBTAIN NEXT EMP-EMP-LR

         WHERE EMP-ID-0415 OF MANAGER EQ '0015'.

   END.

DISPLAY.

Processing a bill of materials structure (using one role name)

This path also retrieves the names and ids of all employees who work for a particular manager. The EMPLOYEE record
has only one role name assigned to it: WORKER. Thus, you can access the EMPLOYEE record by specifying either
EMPLOYEE or WORKER.

Path code:

ADD

LOGICAL RECORD NAME IS EMP-EMP-LR

   ELEMENTS ARE

      EMPLOYEE

      EMPLOYEE ROLE IS WORKER

    .
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    .

    .

ADD

PATH-GROUP NAME IS OBTAIN EMP-EMP-LR

    SELECT FOR FIELDNAME-EQ EMP-ID-0415 OF EMPLOYEE

        OBTAIN FIRST EMPLOYEE

           WHERE CALCKEY EQ EMP-ID-0415 OF REQUEST

           ON 0000 NEXT

           ON 0326 ITERATE

        FIND EACH STRUCTURE WITHIN MANAGES

           ON 0000 NEXT

           ON 0307 ITERATE

        OBTAIN OWNER WORKER WITHIN REPORTS-TO

           ON 0000 NEXT.

Program request:

OBTAIN FIRST EMP-EMP-LR

   WHERE EMP-ID-0415 OF EMPLOYEE EQ '0015'.

ON LR-FOUND

   REPEAT.

      PUT DETAIL.

      OBTAIN NEXT EMP-EMP-LR

         WHERE EMP-ID-0415 OF EMPLOYEE EQ '0015'.

   END.

DISPLAY.

Representing multiple skills

This path retrieves skill information for each employee who is an expert in two particular skills. The logic of the path is as
follows:

1. The path obtains the first SKILL record by using a value passed from the program. This SKILL record is represented
by the role name SKILL1.

2. The path then finds the first EXPERTISE record in the SKILL-EXPERTISE set where the SKILL-LEVEL-0425 field has
a value of 04 (expert).

3. The path obtains the owner EMPLOYEE record. This retrieves the name of the employee who has an expertise in the
named skill.
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4. Now, the path searches the EMP-EXPERTISE set for an EXPERTISE record that has a skill level of 04.
5. When the path locates an EXPERTISE record that has a skill level of 04, it goes on to locate the owner SKILL record.

This SKILL record is represented by the role name SKILL2.
The path obtains the SKILL record if the skill name is equal to the second skill name passed from the program. In this
case, the employee is an expert in both given skills.
If the skill name is not equal to the second skill name passed by the program, the path continues to search the EMP-
EXPERTISE set for an EXPERTISE record that has an expertise level of 04 and is associated with the named skill.

Path code:

ADD

LOGICAL RECORD NAME IS SKILL-SKILL-LR

   ELEMENTS ARE

      SKILL ROLE IS SKILL1

      SKILL ROLE IS SKILL2

      EMPLOYEE

      EXPERTISE

   .

   .

   .

ADD

PATH-GROUP NAME IS OBTAIN SKILL-SKILL-LR

   SELECT FOR KEYWORD EXPERTS

      FIELDNAME-EQ SKILL-NAME-0455 OF SKILL1

      FIELDNAME-EQ SKILL-NAME-0455 OF SKILL2

      OBTAIN FIRST SKILL1 WITHIN SKILL-NAME-NDX

         WHERE SORTKEY EQ SKILL-NAME-0455 OF SKILL1 OF REQUEST

         ON 0000 NEXT

         ON 0326 RETURN SKILL-NOT-FOUND

      FIND EACH EXPERTISE WITHIN SKILL-EXPERTISE

         WHERE SKILL-LEVEL-0425 EQ '04'

         ON 0000 NEXT

         ON 0307 ITERATE

      OBTAIN OWNER EMPLOYEE WITHIN EMP-EXPERTISE

         ON 0000 NEXT

      FIND EACH EXPERTISE WITHIN EMP-EXPERTISE

         WHERE SKILL-LEVEL-0425 EQ '04'

         ON 0000 NEXT

         ON 0307 ITERATE

      OBTAIN OWNER SKILL2 WITHIN SKILL-EXPERTISE

         ON 0000 NEXT

         ON 0326 ITERATE.

Program request:

MOVE 'COBOL' TO SKILL-NAME-0455 OF SKILL1 OF LR

MOVE 'GEN LEDGER' TO SKILL-NAME-0455 OF SKILL2 OF LR.

OBTAIN FIRST SKILL-SKILL-LR

   WHERE EXPERTS AND SKILL-NAME-0455 OF SKILL1 EQ

         SKILL-NAME-0455 OF SKILL1 OF LR

     AND SKILL-NAME-0455 OF SKILL2 EQ

         SKILL-NAME-0455 OF SKILL2 OF LR
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ON LR-FOUND

   REPEAT.

      PUT DETAIL.

      OBTAIN NEXT SKILL-SKILL-LR

         WHERE EXPERTS AND SKILL-NAME-0455 OF SKILL1 EQ

               SKILL-NAME-0455 OF SKILL1 OF LR

           AND SKILL-NAME-0455 OF SKILL2 EQ

               SKILL-NAME-0455 OF SKILL2 OF LR

   END.

DISPLAY.

Currency Considerations
The DBMS checks and updates currency while processing path-DML statements, just as it does while processing
navigational DML statements. In LRF, currency is transparent to the programmer. The programmer does not have to know
the currency of records, sets, or areas to execute or reexecute a path.

This section contains the following topics:

Subschema currency tables

Currencies for area, set, record type, and run unit are kept in subschema currency tables, just as they are for navigational
DML programs. For more information on subschema currency tables, see Navigational DML Programming Reference.

Path-group control block

After the execution of each path database retrieval, update, or control command, LRF copies the appropriate currencies
from the subschema currency tables to a path-group control block. There is one path-group control block for each of
the four path groups (OBTAIN, STORE, MODIFY, and ERASE). These control blocks maintain currencies by path-DML
statement.

Types of currencies copied

The following table lists the types of currencies that get copied from the subschema currency tables to the path-group
control block. LRF copies these currencies after the execution of each path-DML command.

Path-DML command Types of currencies copied to a path-group control block
FIND/OBTAIN EACH WITHIN SET
FIND/OBTAIN EACH USING INDEX
FIND/OBTAIN EACH WHERE CALCKEY

Set currencies (current, next, prior, and owner) for the named
chained, indexed, or CALC set

FIND/OBTAIN EACH WITHIN AREA Area currencies
All other commands Run-unit currency

The remainder of this section describes how LRF uses currency, how to choose a currency option for the subschema, and
how currency is maintained with role names.

How LRF Uses Currency

LRF uses the currencies that are saved in the path-group control blocks to:

Protect the database record occurrences accessed by LRF from data corruption
. LRF protects these record occurrences by placing implicit locks on them. LRF keeps these locks either until the
associated command is reexecuted or until the saved currencies are cleared. For more information on implicit
database locks, see IDMS Database Administrating section.
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Position itself in an iteration cycle
(OBTAIN path-group currencies only). This use of currency is described below.

When a program issues an OBTAIN NEXT command (requesting path iteration), LRF copies the db-key values that are
saved for the last iterated verb from the OBTAIN path-group control block back to the subschema currency tables. LRF
then issues a FIND NEXT or OBTAIN NEXT command to retrieve the next occurrence of the target database record. The
format of the FIND/OBTAIN command depends on whether the iterated verb is a FIND or an OBTAIN verb.

How LRF saves currencies

LRF saves currencies for each path group separately. This allows iteration to occur non-consecutively and consecutively.
For example, a programmer may want to OBTAIN a logical record, MODIFY the logical record, and then OBTAIN the next
logical record. Because currencies are saved by path group, LRF can pick up the iteration cycle where it left off. .

The following diagram shows how LRF uses currency. The currencies LRF copies are used to lock database record
occurrences and to position LRF in an iteration cycle.
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Saving currencies for an OBTAIN path

LRF saves currencies for an OBTAIN path until one of the following activities occurs:

The program issues an OBTAIN FIRST statement either for the same path or for a different path
. In this case, LRF clears the OBTAIN path-group control block.

The program issues an OBTAIN NEXT statement for the path
, directing LRF to execute the path from the last successfully executed iterable command. In this case, the
existing currencies that are saved after the iteration point are cleared. The currencies saved before the iteration
point do not change.

The program issues a COMMIT ALL or a ROLLBACK CONTINUE statement
, which clears all path-group currencies.

The run unit ends
(that is, the program issues a FINISH or ROLLBACK statement), which clears all path-group currencies.

The path returns LR-NOT-FOUND or LR-ERROR
, which clears all OBTAIN path-group currencies.

Saving currencies for an update path

LRF saves currencies for a STORE, MODIFY, or ERASE path until one of the following activities occurs:

The program issues another STORE, MODIFY, or ERASE logical record command
, respectively. In this case, LRF clears the path-group control block.

The program issues a COMMIT ALL or ROLLBACK CONTINUE statement
, which clears all path-group currencies.

The run unit ends
(that is, the program issues a FINISH or ROLLBACK) statement, which clears all path-group currencies.

The path returns LR-NOT-FOUND or LR-ERROR
, which clears all STORE, MODIFY, or ERASE path-group currencies, respectively.

Choosing a Currency Option

You can choose one of the following currency options when you define a logical-record subschema:

LR CURRENCY NO RESET
copies the db-key for the last iterated verb from the OBTAIN path-group control block to the subschema currency
tables. This activity is performed when a program issues an OBTAIN NEXT logical record request (requesting
path iteration).

LRF CURRENCY RESET (default)
issues a FIND/OBTAIN DBKEY command for each path database retrieval command that is issued before
the iteration point. This activity refreshes program variable storage. It also reestablishes the currencies in the
subschema currency tables so they reflect the currencies that are saved in the OBTAIN path-group control block.
It is performed when a program issues an OBTAIN NEXT logical record request (requesting path iteration).
The RESET option also directs LRF to copy the db-key for the last iterated verb from the OBTAIN path-group
control block to the subschema currency tables.

Example

The following example illustrates the difference between LR CURRENCY NO RESET and LR CURRENCY RESET. The
path in this example retrieves department, employee, and skill information for all employees who work in a particular
department. The iteration points in the path are shaded.
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Path code:

ADD

PATH-GROUP NAME IS OBTAIN SKILL-LR

   SELECT FOR FIELDNAME-EQ DEPT-ID-0410 OF DEPARTMENT

   OBTAIN FIRST DEPARTMENT

      WHERE CALCKEY EQ DEPT-ID-0410 OF REQUEST

   OBTAIN EACH EMPLOYEE WITHIN DEPT-EMPLOYEE

   FIND EACH EXPERTISE WITHIN EMP-EXPERTISE

   OBTAIN OWNER SKILL WITHIN SKILL-EXPERTISE.

Program request:

OBTAIN FIRST SKILL-LR

   WHERE DEPT-ID-0410 EQ '5200'.

ON LR-FOUND

   REPEAT.

      OBTAIN NEXT SKILL-LR

         WHERE DEPT-ID-0410 EQ '5200'.

      PUT DETAIL.

   END.

DISPLAY.

Given the above path:

If the subschema currency option is NO RESET
, LRF copies the db-key of the last iterated verb from the path-group control block to the subschema currency
tables, before it iterates the path. It does not reretrieve the DEPARTMENT and EMPLOYEE records.

If the subschema currency option is RESET
, LRF issues the commands that are shown below, before it iterates the path. (Assume that the last successfully
executed iterable command is the FIND EACH EXPERTISE command.)
OBTAIN FIRST DEPARTMENT

        WHERE CALCKEY EQ DEPT-ID-0410 OF REQUEST

 

      OBTAIN EACH EMPLOYEE WITHIN DEPT-EMPLOYEE
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As with the NO RESET option, LRF also copies the db-key of the last iterated verb from the path group-control
block to the subschema currency tables, before it iterates the path.

For a discussion of design considerations regarding the NO RESET and RESET currency options, see Chapter 3,
Preliminary Analysis and Design.

Currency Considerations For Role Names

When you use role names, you should be aware of the following currency considerations:

• LRF keeps separate currencies by role name only during an iteration cycle. You must use the FIND/OBTAIN EACH
role-name statement for this to occur.

• Do not mix iterative retrieval activity by role name with STORE, MODIFY, or ERASE activity for the same role-name
occurrence. These commands will STORE, MODIFY, or ERASE whatever record occurrence is current of run unit.
They do not keep track of the current role name.

Example

The example shown below illustrates how the use of role names can affect currency. The OBTAIN path in this example
retrieves two occurrences of the ALBUM record. GREATEST HITS is a gold album; RUBBER SOUL is a platinum album.
The MODIFY path then tries to modify both record occurrences.

When the MODIFY GOLDREC statement is issued, RUBBER SOUL is current of run unit. Thus, RUBBER SOUL is
modified instead of GREATEST HITS. When the MODIFY PLATREC statement is issued, RUBBER SOUL is modified
again. The GREATEST HITS album remains unchanged.

Path code:

ADD LOGICAL RECORD NAME IS MUSIC-LR

   ELEMENTS ARE ALBUM ROLE IS GOLDREC

                ALBUM ROLE IS PLATREC

 

ADD

PATH-GROUP NAME IS OBTAIN MUSIC-LR

    SELECT

       OBTAIN EACH GOLDREC WITHIN MUSIC-NDX

          WHERE FLAG OF GOLDREC EQ 'G'

       OBTAIN EACH PLATREC WITHIN MUSIC-NDX

          WHERE FLAG OF PLATREC EQ 'P'.

ADD

PATH-GROUP NAME IS MODIFY MUSIC-LR
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    SELECT FOR KEYWORD MOD-REC

       FIND CURRENT GOLDREC

       MODIFY GOLDREC

       FIND CURRENT PLATREC

       MODIFY PLATREC.

Program request:

OBTAIN FIRST MUSIC-LR.

   ON LR-FOUND

      REPEAT.

         PUT DETAIL.

         MODIFY MUSIC-LR

            WHERE MOD-REC.

         OBTAIN NEXT MUSIC-LR.

END.

   DISPLAY.

Implementing Data Integrity Rules
You can use LRF to implement integrity rules that protect the corporate data resource:

Data Integrity Rules
Referential integrity rules

protect the relationship between database records that have shared keys. For example, in the sample Customer-
Order database shown below, you can prevent an application program from storing a new ORDER record for
which no valid customer exists.

Application-dependent integrity rules
ensure that the logical relationships between data meet criteria that are established by the application. For
example, you can prevent an application program from erasing an existing ORDER record if an associated item
has already been shipped.

In general, you use the path WHERE clause and EVALUATE commands to implement data integrity rules through LRF.
Examples that show this implementation are presented below. For more information on data integrity, see IDMS Database
Design section.
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Examples

Enforcing data integrity rules for STORE activity

This path ensures that the customer number is valid, before it stores a new ORDER record. If the customer number is not
valid, the path returns an appropriate DBA-defined path status.

Path code:

ADD

PATH-GROUP NAME IS STORE CUST-ORD-LR
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   SELECT FOR KEYWORD STORE-ORD

      FIND FIRST CUSTOMER WITHIN CUST-NDX

         WHERE SORTKEY EQ CUST-NUMBER OF ORDER OF LR

             ON 0000 NEXT

             ON 0326 RETURN 'INVALID-CUST'

      STORE ORDER.

Program request:

MOVE INPUT-WORK TO CUST-ORD-LR.

STORE CUST-ORD-LR

   WHERE STORE-ORD.

ON INVALID-CUST

   DISPLAY MSG TEXT IS 'CUSTOMER NUMBER IS INVALID'.

Enforcing data integrity rules for ERASE activity

This path erases an occurrence of the ORDER record when a customer decides to cancel an order. The path also erases
all ITEM records that are associated with the order.

Before any records are erased, the path checks to see if any of the requested items have been shipped. If an item has
been shipped, the path indicates that it can't erase the order.

Path code:

ADD

PATH-GROUP NAME IS ERASE ORDER-LR

   SELECT FOR KEYWORD ERASE-ORD

              FIELDNAME-EQ ORD-NUMBER OF ORDER

      OBTAIN FIRST ORDER WITHIN ORD-NDX

         WHERE SORTKEY EQ ORD-NUMBER OF ORDER OF REQUEST

            ON 0000 NEXT

            ON 0326 RETURN 'INVALID-ORD'

      FIND FIRST ITEM WITHIN ORD-NDX

         WHERE (SORTKEY EQ ORD-NUMBER OF ORDER OF LR)

         AND (ITEM-QTY-SHIPPED > 0)

            ON 0000 RETURN ITEM-SHIPPED

            ON 0326 NEXT

      FIND EACH ITEM WITHIN ORD-NDX

         WHERE SORTKEY EQ ORD-NUMBER OF ORDER OF LR

            ON 0000 NEXT

            ON 0326 DO

                    ERASE ORDER

                    END

      ERASE ITEM

            ON 0000 ITERATE.

Program request:

MOVE INPUT-NUMBER TO ORDER-NUMBER OF ORDER OF LR.

ERASE ORDER-LR

   WHERE (ORDER-NUMBER OF ORDER EQ ORDER-NUMBER OF ORDER OF LR)

   AND ERASE-ORD.

ON INVALID-ORD
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   DISPLAY MSG TEXT IS 'ORDER NUMBER IS INVALID'.

ON ITEM-SHIPPED

   DISPLAY MSG TEXT IS 'AN ITEM HAS BEEN SHIPPED.  THE ORDER CANNOT

       BE CANCELED'.

Using LRF with Other Facilities
You can use LRF with a variety of tools. This section describes how to use LRF with:

• OLQ
• ADS (including ADS Batch)
• IDMS/DC Mapping Facility

For information on using LRF with Culprit, see the Culprit for IDMS Reference section. You can also use LRF with a
variety of programming languages, including COBOL, PL/I, and Assembler. For information on using LRF with these
languages, see the IDMS Navigational DMLProgramming section and to the corresponding IDMS/DB or IDMS/DC
reference.

This section contains the following topics:

Using LRF With OLQ

OLQ is a data retrieval system used to access information stored in an IDMS/DB database and to produce and format
reports. You can use logical-record subschemas with both command-mode and menu-mode OLQ.

What you can do

By using logical-record subschemas with menu-mode OLQ, you can:

Simplify end-user queries
. If the subschema usage mode is LR, the OLQ Record Select screen will display only the logical-record(s) that
are included in the subschema. The user will not have to choose from a variety of database records to make a
specific query.

Ensure that OLQ uses the most efficient path
when it processes queries.

You can also use OLQ to test logical-record subschemas relatively easily and quickly. Because OLQ allows data
retrieval only, you can't use it to test update paths.

Considerations

The following considerations apply to using LRF with OLQ:

OLQ's program variable storage cannot be accessed by other facilities
. This has the following implications:

• Using the OF LR clause in a path used with OLQ can lead to unpredictable results. The OF LR clause directs
LRF to look in program variable storage for values that may or may not be there. Where possible, use the OF
REQUEST clause instead.

• If you use the NO RESET currency option, the data above the iteration point will not be visible after the first
logical-record occurrence is returned. Use the RESET currency option if you want the path to return more than
one logical-record occurrence.

• If you want the values in an IDD-work field to be displayed after the first logical record is returned, you should
compute the values below the lowest iteration point. Because an IDD-defined work record has no db-key, it
can't be reobtained.

Always use the PATHSTATUS option in OLQ when you execute a path that contains a DBA-defined path status
. This option allows the status to be displayed on the screen.
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Using LRF With ADS and ADS Batch

The Application Development System, including ADS and ADS/Batch, allow users to develop and execute applications.

Considerations

The following considerations apply to using LRF with ADS and ADS/Batch:

Database considerations
:
A base subschema record may not participate in more than one logical record per dialog

. Therefore, all logical records used in a dialog must have different logical-record elements, unless you
assign role names to the elements.

The OBTAIN logical-record command defaults to OBTAIN NEXT logical-record
. In certain situations, using the OBTAIN logical-record command may result in an LR-NOT-FOUND path
status.
To avoid this situation:
Use the OBTAIN FIRST logical-record command when you want to retrieve the first occurrence of the
named logical record.
Use the OBTAIN NEXT logical-record command when you want to retrieve the next occurrence of the
named logical record.

Flow of control considerations
:
When you invoke or link to a lower-level dialog using the same logical-record subschema

, the logical-record data is available at the lower level.
The data is not available when you transfer to a lower-level dialog, or invoke or link to a dialog that is not
an extended run unit.

To change logical-record data in a lower-level dialog and then access these changes on a higher-
level dialog

, you must use the RESET subschema currency option.
With AUTOSTATUS, you do not get the 20xx status codes returned to your dialogs.

Because these codes usually indicate a program/path interaction problem, you might want to use the ALLOWING
ERROR CODES expression to test for these codes.

Using LRF With the IDMS/DC Mapping Facility

The IDMS/DC mapping facility is used to define the layout of maps. These maps can be associated with dialogs
generated by the Application Development System and programs written in COBOL, PL/I, and Assembler.

Considerations

The following considerations apply to using logical records with the IDMS/DC mapping facility:

• You must name all logical-record elements in the RECORD NAME field of the Initial Definition screen.
• If a logical-record element is associated with a role name, you must specify the role name in the ROLE NAME field of

the Initial Definition screen. You will need to specify both the logical-record name and the role name for each role name
used.

For more information on the mapping facility, see IDMS Mapping Facility topics.
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LRF Programming Techniques
This section discusses the LRF programming techniques that you use in coding IDMS/DB and IDMS/DC programs. These
techniques include:

Using LRF documentation
── A discussion of the LRDEFS and LRPATH reports and how to use them in designing your application.

Accessing logical records
── A discussion of the DML statements available for accessing logical records and the processing that you must
perform before each call to LRF. An explanation of the WHERE clause is included.

Testing for path status
── A discussion on testing the path statuses that are returned after every call to LRF.

This section contains the following topics:

Using LRF Documentation

LRF documentation, which is available through the IDMSRPTS utility, is useful in all stages of LRF program development.
These reports contain a variety of information, such as records and record elements available to your application, DBA-
defined path statuses, and efficient WHERE clause arguments.

The following LRF reports are most useful to application programmers:

LRDEFS
lists records, record elements, and all DBA comments.

LRPATH
lists the records participating in the logical record and all DBA-defined path groups.

The LRDEFS report and the LRPATH report are explained below.

The LRDEFS Report

When writing an LRF application, you must isolate specific information about the logical records to be accessed. This
information is provided by the LRDEFS report. The LRDEFS report supplies definitions of all fields included in each logical
record defined in the subschema.

DBA comments

This report also lists comments provided by the DBA on the following topics:

• Restrictions placed on the operations that the program can perform in conjunction with each logical record (that is,
which of the LRF database access statements can you use).

• Selection criteria permitted in the WHERE clause that can accompany each LRF database access statement, for each
logical record available to the program. The LRDEFS report provides the following information about selection criteria,
as defined by the DBA:
– Names of individual logical-record fields that can be used in WHERE clause comparisons
– Types of comparisons that can or must be performed against the named fields
– DBA-designated keywords
The WHERE clause is explained in detail later in this section.

• Sequence of data returned to the program.
• IDD-defined records (if any) included in the logical record.
• Path statuses returned to the program by LRF to indicate the result of the requested operation.
• Program action to be taken following the return of DBA-defined path statuses.
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Field definitions and DBA-supplied comments contained in this report provide all the information needed to access the
EMP-JOB-LR logical record.

IDMSRPTS 15.0                               -

SUBSCHEMA LOGICAL RECORD DESCRIPTIONS-                   DATE     TIME   PAGE

LRDEFS                              FOR SUBSCHEMA EMPSS19  IN SCHEMA EMPSCHM  VERSION  100          05/06/99  130256

LOGICAL RECORD NAME EMP-JOB-LR

  COMMENTS           ***********************************************************

                               EMP-JOB-LR    THIS LOGICAL RECORD ACCESSES EMPLOYEE,

                                             OFFICE, DEPARTMENT, AND JOB INFORMATION.

                     ***********************************************************************

                     LR VERBS  ALLOWED: OBTAIN

                     ***************************************************************

                     SELECTION CRITERIA: (TOTAL OF 3 OBTAIN PATHS)

                     ►►►►►►►►►►►►►► OBTAIN PATH 1 <<<<<<<<<<<<<<<<<<

                     THIS PATH WILL BE SELECTED IF THE FOLLOWING COMPARISON

                     IS INCLUDED IN THE PROGRAM-REQUEST

                     WHERE CLAUSE:

                     DEPT-ID-0410 = A LITERAL

                                    A PROGRAM VARIABLE THAT HAS BEEN DEFINED TO IDD

                                    A FIELD IN THE AREA RESERVED FOR THE LOGICAL

                                      RECORD IN PROGRAM VARIABLE STORAGE (OF LR)

                     THIS PATH OBTAINS AN OCCURRENCE OF THE EMP-JOB-LR

                     FOR EACH EMPLOYEE

                     IN THE SPECIFIED DEPARTMENT.

                     NOTE THAT DEPT-ID-0410 IS USED AS A CALC KEY BY THE PATH.

                     ************* PATH STATUSES ************

                      LR-NOT-FOUND ── ALL OCCURRENCES OF THE LOGICAL RECORD

                     HAVE BEEN RETRIEVED.

                      DEPT-NOT-FOUND ── THE DBMS COULD NOT FIND THE SPECIFIED

                     DEPARTMENT.

                       **** PROGRAM ACTION ── WRITE A MESSAGE INDICATING THE

                                              KEY OF THE RECORD.

                      DEPT-EMPTY ── THE DEPARTMENT HAS NO EMPLOYEES

                       **** PROGRAM ACTION ── THE DEPARTMENT DATA IS GOOD;

                                              SPACE OR BLANK OUT EVERYTHING

                                              ELSE AND WRITE A NO-EMPLOYEES

                                              MESSAGE.

                      NO-JOBS ── THE EMPLOYEE HAS NO JOB RECORDS

                       **** PROGRAM ACTION ── THE DEPARTMENT AND EMPLOYEE DATA

                                              IS GOOD; SPACE OR BLANK OUT EVERYTHING
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                                              ELSE AND WRITE A NO-JOBS MESSAGE.

                      NO-OFFICE ── THE EMPLOYEE HAS NO OFFICE RECORD

                       **** PROGRAM ACTION ── EVERYTHING ELSE IS GOOD; SPACE OR

                                              BLANK OUT THE OFFICE RECORD AND

                                              WRITE A NO-OFFICE MESSAGE.

                     ►►►►►►►►►►►►►► OBTAIN PATH 2 <<<<<<<<<<<<<<<<<<

                     THIS PATH WILL BE SELECTED IF THE FOLLOWING COMPARISON

                     IS INCLUDED IN THE PROGRAM-REQUEST

                     WHERE CLAUSE:

                     EMP-ID-0415 =  A LITERAL

                                    A PROGRAM VARIABLE THAT HAS BEEN DEFINED TO IDD

                                    A FIELD IN THE AREA RESERVED FOR THE LOGICAL

                                     RECORD IN PROGRAM VARIABLE STORAGE (OF LR)

                     THIS PATH OBTAINS AN OCCURRENCE OF THE EMP-JOB-LR

                     FOR EACH SPECIFIED EMPLOYEE

                     NOTE THAT EMP-ID-0415 IS USED AS A CALC KEY BY THE PATH.

                     ************* PATH STATUSES ************

                      LR-NOT-FOUND ── ALL OCCURRENCES OF THE LOGICAL RECORD

                     HAVE BEEN RETRIEVED.

                      EMP-NOT-FOUND ── THE DBMS COULD NOT FIND THE SPECIFIED

                     EMPLOYEE.

                       **** PROGRAM ACTION ── WRITE A MESSAGE INDICATING THE

                                              KEY OF THE RECORD.

                      NO-DEPT ── THE EMPLOYEE HAS NO DEPARTMENT RECORD

                       **** PROGRAM ACTION ── THE EMPLOYEE DATE IS GOOD; SPACE OR

                                              BLANK OUT EVERYTHING ELSE AND

                                              WRITE A NO-DEPARTMENT MESSAGE.

                      NO-OFFICE ── THE EMPLOYEE HAS NO OFFICE RECORD.

                       **** PROGRAM ACTION ── THE EMPLOYEE

                                              AND DEPARTMENT DATA IS GOOD;

                                              SPACE OR BLANK OUT EVERYTHING

                                              ELSE AND WRITE A NO-OFFICE

                                              MESSAGE.

                      NO-JOBS ── THE EMPLOYEE HAS NO JOB RECORDS

                       **** PROGRAM ACTION ── THE OFFICE, EMPLOYEE,

                                              AND DEPARTMENT DATA

                                              IS GOOD; SPACE OR BLANK OUT THE JOB

                                              RECORD AND WRITE A NO-JOBS MESSAGE.

                     ►►►►►►►►►►►►►► OBTAIN PATH 3 <<<<<<<<<<<<<<<<<<

                     THIS PATH WILL BE SELECTED FOR ALL OTHER

                     PROGRAM REQUESTS.

                     THIS PATH OBTAINS AN OCCURRENCE OF THE

                     EMP-JOB-LR LOGICAL RECORD FOR EACH EMPLOYEE.
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                     THIS PATH ENTERS THE DATABASE THROUGH AN AREA SWEEP

                     OF THE EMP-DEMO-REGION.

                    ************* PATH STATUSES ************

                     LR-NOT-FOUND ── ALL OCCURRENCES OF THE LOGICAL RECORD

                     HAVE BEEN RETRIEVED.

                      NO-DEPT ── THE EMPLOYEE HAS NO DEPARTMENT RECORD

                       **** PROGRAM ACTION ── THE EMPLOYEE DATA IS GOOD; SPACE OR

                                              BLANK OUT EVERYTHING ELSE AND

                                              WRITE A NO-DEPARTMENT MESSAGE.

                      NO-OFFICE ── THE EMPLOYEE HAS NO OFFICE RECORD.

                       **** PROGRAM ACTION ── THE EMPLOYEE

                                              AND DEPARTMENT DATA IS GOOD;

                                              SPACE OR BLANK OUT EVERYTHING

                                              ELSE AND WRITE A NO-OFFICE

                                              MESSAGE.

                      NO-JOBS ── THE EMPLOYEE HAS NO JOB RECORDS

                       **** PROGRAM ACTION ── THE OFFICE, EMPLOYEE,

                                              AND DEPARTMENT DATA

                                              IS GOOD; SPACE OR BLANK OUT THE JOB

                                              RECORD AND WRITE A NO-JOBS MESSAGE.

BUILT FROM.........

RECORD NAME........ EMPLOYEE

RECORD ID.......... 0415

RECORD VERSION..... 0100

RECORD LENGTH...... FIXED

LOCATION MODE...... CALC USING       EMP-ID-0415

WITHIN............. EMP-DEMO-REGION              FROM PAGE  4013003    THRU  4013100

ACCESS RESTRICTION ON FOR........... ERASE

DATA ITEM.......... REDEFINES....... USAGE....... VALUE............................. PICTURE...................    STRT  LGTH

02 EMP-

ID-0415                       DISPLAY                                         9(4)                             1     4

                                                  SET CONTROL ITEM FOR ────────      CALC            DUP NOT ALLOWED

02 EMP-

NAME-0415                     DISPLAY                                                                          5    25

03 EMP-FIRST-

NAME-0415               DISPLAY                                         X(10)                            5    10

                                                  SET CONTROL ITEM FOR ────────      DEPT-EMPLOYEE   DUP LAST

                                                  SET CONTROL ITEM FOR ────────      EMP-NAME-NDX    DUP LAST

                                                  SET CONTROL ITEM FOR ────────      OFFICE-EMPLOYEE DUP LAST

03 EMP-LAST-

NAME-0415                DISPLAY                                         X(15)                           15    15

                                                  SET CONTROL ITEM FOR ────────      DEPT-EMPLOYEE   DUP LAST

                                                  SET CONTROL ITEM FOR ────────      EMP-NAME-NDX    DUP LAST

                                                  SET CONTROL ITEM FOR ────────      OFFICE-EMPLOYEE DUP LAST

02 STATUS-0415                       DISPLAY                                         X(2)                            30     2

88 ACTIVE-0415                       COND                                                                            30

                                                  '01'
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88 ST-

DISABIL-0415                   COND                                                                            30

                                                  '02'

88 LT-

DISABIL-0415                   COND                                                                            30

                                                  '03'

88 LEAVE-OF-

ABSENCE-0415             COND                                                                            30

                                                  '04'

88 TERMINATED-0415                   COND                                                                            30

                                                  '05'

02 SS-

NUMBER-0415                    DISPLAY                                         9(9)                            32     9

02 START-

DATE-0415                   DISPLAY                                                                         41     6

03 START-

YEAR-0415                   DISPLAY                                         9(2)                            41     2

03 START-

MONTH-0415                  DISPLAY                                         9(2)                            43     2

03 START-

DAY-0415                    DISPLAY                                         9(2)                            45     2

RECORD NAME........ DEPARTMENT

RECORD ID.......... 0410

RECORD VERSION..... 0100

RECORD LENGTH...... FIXED

LOCATION MODE...... CALC USING       DEPT-ID-0410

WITHIN............. ORG-DEMO-REGION              FROM PAGE  4013153    THRU  4013200

DATA ITEM.......... REDEFINES....... USAGE....... VALUE............................. PICTURE...................    STRT  LGTH

02 DEPT-

ID-0410                      DISPLAY                                         9(4)                            49     4

                                                  SET CONTROL ITEM FOR ────────      CALC            DUP NOT ALLOWED

02 DEPT-

NAME-0410                    DISPLAY                                         X(45)                           53    45

02 DEPT-HEAD-

ID-0410                 DISPLAY                                         9(4)                            98     4

02 FILLER                            DISPLAY                                         XXX                            102     3

RECORD NAME........ JOB

RECORD ID.......... 0440

RECORD VERSION..... 0100

RECORD LENGTH...... VARIABLE

MINIMUM ROOT.......    24 CHARACTERS

MINIMUM FRAGMENT...   296 CHARACTERS

LOCATION MODE...... CALC USING       JOB-ID-0440

WITHIN............. ORG-DEMO-REGION              FROM PAGE  4013153    THRU  4013200

CALL PROCEDURES.... NAME.... WHEN.. FUNCTION

                    IDMSCOMP BEFORE STORE

                    IDMSCOMP BEFORE MODIFY

                    IDMSDCOM AFTER  GET

DATA ITEM.......... REDEFINES....... USAGE....... VALUE............................. PICTURE...................    STRT  LGTH

02 JOB-

ID-0440                       DISPLAY                                         9(4)                           105     4

                                                  SET CONTROL ITEM FOR ────────      CALC            DUP NOT ALLOWED
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02 TITLE-0440                        DISPLAY                                         X(20)                          109    20

                                                  SET CONTROL ITEM FOR ────────      JOB-TITLE-

NDX   DUP NOT ALLOWED

RECORD NAME........ OFFICE

RECORD ID.......... 0450

RECORD VERSION..... 0100

RECORD LENGTH...... FIXED

LOCATION MODE...... CALC USING       OFFICE-CODE-0450

WITHIN............. ORG-DEMO-REGION              FROM PAGE  4013153    THRU  4013200

DATA ITEM.......... REDEFINES....... USAGE....... VALUE............................. PICTURE...................    STRT  LGTH

02 OFFICE-

CODE-0450                  DISPLAY                                         X(3)                           129     3

                                                  SET CONTROL ITEM FOR ────────      CALC            DUP NOT ALLOWED

02 OFFICE-

ADDRESS-0450               DISPLAY                                                                        132    46

03 OFFICE-

STREET-0450                DISPLAY                                         X(20)                          132    20

03 OFFICE-

CITY-0450                  DISPLAY                                         X(15)                          152    15

03 OFFICE-

STATE-0450                 DISPLAY                                         X(2)                           167     2

03 OFFICE-

ZIP-0450                   DISPLAY                                                                        169     9

04 OFFICE-ZIP-FIRST-

FIVE-0450        DISPLAY                                         X(5)                           169     5

04 OFFICE-ZIP-LAST-

FOUR-0450         DISPLAY                                         X(4)                           174     4

02 OFFICE-

PHONE-0450                 DISPLAY      OCCURS          3                  9(7)                           178    21

02 OFFICE-AREA-

CODE-0450             DISPLAY                                         X(3)                           199     3

02 SPEED-

DIAL-0450                   DISPLAY                                         X(3)                           202     3

The LRPATH Report

You can obtain additional logical-record information from the LRPATH report, which lists the DBA-defined path retrieval
logic. You should use this report to take special note of the following significant statements and clauses in the logical-
record definition:

Significant statements and clauses

ROLE
assigns a role name (such as MANAGER) to specified logical-record components. The DML compiler copies the
data items in that record, subordinate to the role name, into program variable storage at DML compile time. If
ROLE is used to assign a unique identifier to a logical-record component that occurs more than once in a single
logical record, you must qualify all references to elements in occurrences of the logical-record components.

NOTE
Assembler programmers: Assembler programs cannot reference roles.

For example, if the DBA assigns the role names WORKER and MANAGER to the EMPLOYEE database record,
the definitions copied into program variable storage would be as follows:
01  EMP-EMP-LR.

    02  MANAGER.
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     03  EMP-ID-0415            PIC 9(4).

     03  EMP-NAME-0415.

      04  EMP-FIRST-NAME-0415   PIC X(10).

      04  EMP-LAST-NAME-0415    PIC X(15).

     03  STATUS-0415            PIC X(2).

     03  SS-NUMBER-0415         PIC 9(9).

     03  START-DATE-0415.

      04  START-YEAR-0415       PIC 9(2).

      04  START-MONTH-0415      PIC 9(2).

      04  START-DAY-0415        PIC 9(2).

     03  FILLER                 PIC X(2).

    02  WORKER.

     03  EMP-ID-0415            PIC 9(4).

     03  EMP-NAME-0415.

      04  EMP-FIRST-NAME-0415   PIC X(10).

      04  EMP-LAST-NAME-0415    PIC X(15).

     03  STATUS-0415            PIC X(2).

     03  SS-NUMBER-0415         PIC 9(9).

     03  START-DATE-0415.

      04  START-YEAR-0415       PIC 9(2).

      04  START-MONTH-0415      PIC 9(2).

      04  START-DAY-0415        PIC 9(2).

     03  FILLER                 PIC X(2).

To see the employee id of the MANAGER record, you would code:
EMP-ID-0415 OF MANAGER.

ROLE is typically used for reflexive joins and bill-of-materials structures. It can also be used to reduce program-
DBMS communication by accessing more than one occurrence of the same record type in one request.

VERSION IS
identifies logical-record components that are IDD-defined work records. These records can include derived fields
whose values are established through use of the COMPUTE verb.

COMPUTE
specifies path logic that can perform arithmetic operations. COMPUTE is typically used either to pass data within
the path or to return information to the application program.

EVALUATE
specifies path logic that can perform field editing by determining whether a boolean expression is true or false.

ON
tests for a specific error status value and indicates the action the path is to take if that value is returned.

RETURN
returns path-status information to the application program that reports on whether path processing is interrupted
or terminated. The action to be taken by the program is influenced by the CLEAR option.

CLEAR
clears to low values the contents of the logical record in program variable storage. If CLEAR is not specified by
the RETURN command, partial logical records will be returned to the program; some fields in variable storage
may contain data from the previous logical record. Invalid data can be avoided in one of the following ways:

• The subschema path can use the COMPUTE verb to set invalid fields to blanks or zeros.
• The program can set invalid fields to blanks or zeros after the return of a DBA-specified path status.

Sample report
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Below is a sample LRPATH report. The LRPATH report provides information on ROLE names, IDD-defined records, path
statuses, and partial paths that can assist in the design of your application.

IDMSRPTS 15.0                              -

LOGICAL RECORD PATH DESCRIPTIONS-                          DATE     TIME   PAGE

LRPATH                              FOR SUBSCHEMA EMPSS71  IN SCHEMA EMPSCHM  VERSION    1           04/06/99  130523

LOGICAL RECORD NAME EMP-MATCH-LR

BUILT FROM.........DEPARTMENT

                   EMPLOYEE

                   EMPLOYEE                          ROLE  MANAGER

                   OFFICE

                   EXPERTISE

                   SKILL

                   MESSAGE-REC       VERSION  0001

  OBTAIN  EMP-MATCH-LR     PATH-GROUP

    SELECT FOR FIELDNAME-EQ DEPARTMENT                       DEPT-ID-0410

                   OBTAIN FIRST DEPARTMENT

                         WHERE  CALCKEY EQ DEPT-ID-0410 OF REQUEST

                       ON 0326 CLEAR RETURN    DEPT-NOT-FOUND

                       ON 0000 NEXT

                   IF DEPT-EMPLOYEE    IS NOT EMPTY

                       ON 0000 CLEAR RETURN    DEPT-EMPTY

                       ON 1601 NEXT

                   OBTAIN EACH  EMPLOYEE         WITHIN DEPT-EMPLOYEE

                       ON 0000 NEXT

                       ON 0307 ITERATE

                   FIND FIRST STRUCTURE        WITHIN REPORTS-TO

                       ON 0307 DO

                   COMPUTE

                         MESSAGE-3 OF LR EQ '** NO MANAGER **'

                       ON 0000 NEXT

                       END

                       ON 0000 DO

                   OBTAIN OWNER MANAGER          WITHIN MANAGES

                       ON 0000 NEXT

                   FIND FIRST STRUCTURE        WITHIN MANAGES

                       ON 0000 NEXT

                       ON 0307 ITERATE

                   FIND OWNER EMPLOYEE         WITHIN REPORTS-TO

                       ON 0000 NEXT

                       END

                   IF OFFICE-EMPLOYEE  MEMBER

                       ON 1601 DO

                   COMPUTE
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                         MESSAGE-1 OF LR EQ '** NO OFFICE **'

                       ON 0000 NEXT

                   COMPUTE

                         OFFICE-CODE-0450 OF LR EQ '   '

                       ON 0000 NEXT

                   COMPUTE

                         OFFICE-STREET-0450 OF LR EQ '   '

                       ON 0000 NEXT

                  COMPUTE

                         OFFICE-CITY-0450 OF LR EQ '   '

                       ON 0000 NEXT

                   COMPUTE

                         OFFICE-STATE-0450 OF LR EQ '  '

                       ON 0000 NEXT

                   COMPUTE

                         OFFICE-ZIP-FIRST-FIVE-0450 OF LR EQ '   '

                       ON 0000 NEXT

                       END

                       ON 0000 DO

                   OBTAIN OWNER WITHIN OFFICE-EMPLOYEE

                       ON 0000 NEXT

                       END

                   IF EMP-EXPERTISE    IS NOT EMPTY

                       ON 0000 DO

                   COMPUTE

                         MESSAGE-2 OF LR EQ ' ** NO SKILL **'

                       ON 0000 NEXT

                   COMPUTE

                         SKILL-ID-0455 OF LR EQ 0

                       ON 0000 NEXT

                   COMPUTE

                         SKILL-NAME-0455 OF LR EQ '            '

                       ON 0000 NEXT

                   COMPUTE

                         SKILL-LEVEL-0425 OF LR EQ 0

                       ON 0000 NEXT

                       END

                       ON 1601 DO

                   OBTAIN EACH  EXPERTISE        WITHIN EMP-EXPERTISE

                       ON 0000 NEXT

                       ON 0307 ITERATE

                   OBTAIN OWNER WITHIN SKILL-EXPERTISE

                       ON 0000 NEXT

                       END

Accessing Logical Records

The statements used to access logical records are OBTAIN, MODIFY, STORE, and ERASE. Each of these statements
can include the following clauses:
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• A WHERE clause to specify the logical-record occurrences to be accessed. For more information, see Using the
WHERE clause later in this section.

• An ON clause to evaluate the result of a request and specify action based on that result. For more information, see
The ON clause later in this section.

The OBTAIN, MODIFY, STORE, and ERASE statements are discussed below, followed by a discussion of the WHERE
clause.

Retrieving logical records

To retrieve logical records, perform the following steps:

1. Initialize any appropriate symbolic- or CALC-key fields.
2. Issue the OBTAIN statement, optionally specifying selection criteria in the WHERE clause.
3. Test for all possible path statuses.
4. If LRF returns a path status of LR-ERROR, perform the IDMS-STATUS routine.

You can retrieve a single logical record, or you can code iterative logic to retrieve all logical records that meet criteria
specified in the WHERE clause. Additionally, you can specify that the retrieved logical record be placed into an alternative
variable-storage location.

OBTAIN FIRST and OBTAIN NEXT

If an OBTAIN FIRST statement is followed by an OBTAIN NEXT statement to retrieve a series of occurrences of the
same logical record, the OBTAIN statements must direct LRF to the same path. For this reason, you must ensure that the
selection criteria specified in the WHERE clauses that accompany the OBTAIN FIRST and OBTAIN NEXT statements are
identical.

It is best to use the OBTAIN FIRST/OBTAIN NEXT combination.

OBTAIN NEXT without OBTAIN FIRST

If the program initially issues an OBTAIN NEXT statement without issuing an OBTAIN FIRST, or if the last path status
returned for the path was LR-NOT-FOUND, LRF interprets the OBTAIN NEXT as OBTAIN FIRST.

NOTE
LRF does not interpret OBTAIN NEXT as OBTAIN FIRST in the following situations:

• After a path status of LR-FOUND
• After a path status of LR-ERROR
• After any DBA-defined path status

When retrieving logical records by specifying a symbolic- or CALC-key value, always use the OBTAIN FIRST/OBTAIN
NEXT combination.

Path statuses are explained in Testing For Path Status later in this section.

Example

The example below shows a program that retrieves logical records. This program obtains the first EMP-INS-LR logical
record, checks the path status, and obtains subsequent occurrences of the logical record by using the OBTAIN NEXT
statement.

PROCEDURE DIVISION.

         .

         .

    OBTAIN FIRST EMP-INS-LR WHERE EMP-ID-0415 = 

     EMP-ID-0415 OF LR.

 1632



 Programming

    IF LR-STATUS = 'LR-ERROR' PERFORM IDMS-STATUS.

    IF LR-STATUS = 'LR-NOT-FOUND'

         PERFORM A450-NO-LR

    ELSE

         PERFORM A400-GET-NEXT-EMP-INS-REC THRU A400-EXIT

            UNTIL LR-STATUS = 'LR-NOT-FOUND'.

         .

         .

         .

A400-GET-NEXT-EMP-INS-REC.

         .

         .

         .

    OBTAIN NEXT EMP-INS-LR WHERE EMP-ID-0415 = 

     EMP-ID-0415 OF LR.

    IF LR-STATUS = 'LR-ERROR' PERFORM IDMS-STATUS.

    IF LR-STATUS = 'LR-NOT-FOUND'

         GO TO A400-EXIT.

         .

         .

         .

A400-EXIT.

    EXIT.

Modifying logical records

To modify logical-record occurrences in the database, perform the following steps:

1. Either retrieve the logical record to be modified or initialize key fields, as specified by the DBA in the LRDEFS report.
2. Issue the MODIFY statement, optionally specifying selection criteria in the WHERE clause. The WHERE clause will be

evaluated at the beginning and acts as a security mechanism.
3. Test for all possible path statuses.
4. If LRF returns a path status of LR-ERROR, perform the IDMS-STATUS routine.

Field values

LRF uses the field values present in the variable-storage location reserved for the logical record to update the appropriate
database records. You can optionally specify an alternative variable-storage location from which the changed field values
are to be taken.

The database record occurrences that are physically modified as a result of this statement are specified by the DBA in the
subschema modify path group. Depending on the specifications of the DBA, database records that participate in logical
records can be left as is, modified, stored, or erased. Other DBA-determined conditions related to the MODIFY statement
include:

• Whether you first need to OBTAIN a logical record before issuing the MODIFY statement
• WHERE clause arguments to be used
• The number of modify paths for each logical record (for example, one MODIFY path might require a keyword)
• Path statuses to be returned to the program

Example
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The example below shows a program that modifies a logical record. The program modifies the employee address and
phone number fields in the logical record and issues the MODIFY statement. Note that the program checks for the DBA-
defined path status INVALID-MODIFY.

       DATA DIVISION.

       FILE SECTION.

       FD  NEW-EMP-ADDRESS-FILE-IN.

       01  NEW-EMP-ADDRESS-REC-IN.

           02  EMP-ID-IN               PIC 9(4).

           02  NEW-ADDRESS-IN          PIC X(46).

           02  NEW-PHONE-IN            PIC 9(10).

       PROCEDURE DIVISION.

                .

           READ NEW-EMP-ADDRESS-FILE-IN.

                AT END MOVE 'Y' TO EOF-SW.

           PERFORM A300-CHANGE-ADDRESS THRU A300-EXIT

                              UNTIL END-OF-FILE.

           FINISH.

           GOBACK.

       A300-CHANGE-ADDRESS.

           MOVE EMP-ID-IN TO EMP-ID-0415.

      *** OBTAIN SPECIFIED LOGICAL RECORD ***

           OBTAIN FIRST EMP-JOB-LR WHERE EMP-ID-0415 EQ

                                         EMP-ID-0415 OF LR.

      *** CHECK FOR PATH STATUSES ***

           IF LR-STATUS = 'LR-ERROR'

              PERFORM IDMS-STATUS.

           IF LR-STATUS = 'LR-NOT-FOUND'

                PERFORM A350-EXCP-RPT

                GO TO A300-GET-NEXT.

           PERFORM U500-WRITE-OLD-ADDRESS.

           MOVE NEW-ADDRESS-IN TO EMP-ADDRESS-0415.

           MOVE NEW-PHONE-IN   TO EMP-PHONE-0415.

      *** MODIFY LOGICAL RECORD ***

           MODIFY EMP-JOB-LR. 

           IF LR-STATUS = 'LR-ERROR' 

           PERFORM IDMS-STATUS. 

      *** CHECK FOR DBA-DEFINED PATH STATUS ***

           IF LR-STATUS = 'INVALID-MODIFY' 

           PERFORM A350-EXCP-RPT. 

           IF LR-STATUS = 'LR-NOT-FOUND' 

           PERFORM A350-EXCP-RPT. 

           PERFORM U510-WRITE-NEW-ADDRESS.

       A300-GET-NEXT.
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           READ NEW-EMP-ADDRESS-FILE-IN

                AT END MOVE 'Y' TO EOF-SW.

       A300-EXIT.

           EXIT.

Storing logical records

To store logical-record occurrences in the database, perform the following steps:

1. Either initialize key fields or perform other processing, as specified by the DBA in the LRDEFS report.
2. Issue the STORE statement, optionally specifying selection criteria in the WHERE clause. The WHERE clause will be

evaluated at the beginning and acts as a security mechanism.
3. Test for all possible path statuses.
4. If LRF returns a path status of LR-ERROR, perform the IDMS-STATUS routine.

LRF uses the field values present in the variable-storage location reserved for the logical record to update the appropriate
database records. You can optionally specify an alternative variable-storage location from which the field values are to be
taken.

STORE does not necessarily result in storing new occurrences of any of the database records that participate in the
logical record; the path selected to service a STORE logical-record request performs whatever database-access
operations the DBA has specified to service the request. Depending on the DBA's specifications, database records that
participate in logical records can be left as is, modified, stored, or erased.

STORE conditions

Other DBA-determined conditions related to the STORE statement include:

• Whether you first need to OBTAIN a logical record before issuing the STORE statement
• WHERE clause arguments to be used
• The number of store paths for each logical record (for example, one STORE path might require a keyword)
• Path statuses to be returned to the program

Example

The example below shows a program that stores a logical-record occurrence. This program stores a new occurrence of
the EMP-JOB-LR logical record.

       01  NEW-EMP-REC-IN.

           02  DEPT-ID-IN              PIC 9(4).

           02  EMP-ID-IN               PIC 9(4).

           02  NAME-IN                 PIC X(25).

           02  ADDRESS-IN              PIC X(46).

           02  PHONE-IN                PIC 9(10).

           02  STATUS-IN               PIC X(2).

           02  SS-NUMBER-IN            PIC 9(9).

           02  START-DATE-IN           PIC 9(6).

           02  BIRTH-DATE-IN           PIC 9(6).

       PROCEDURE DIVISION.

           READ NEW-EMP-FILE-IN.

                AT END MOVE 'Y' TO EOF-SW.

           PERFORM A300-STORE-EMP THRU A300-EXIT

                              UNTIL END-OF-FILE.

                 .

       A300-STORE-EMP.

           MOVE DEPT-ID-IN TO DEPT-ID-0410.

 1635



 Programming

      *** OBTAIN LR TO ESTABLISH CORRECT DEPARTMENT ***

           OBTAIN FIRST EMP-JOB-LR WHERE DEPT-ID-0410 EQ

                                         DEPT-ID-0410 OF LR.

           IF LR-STATUS = 'LR-ERROR' PERFORM IDMS-STATUS.

           IF LR-STATUS = 'LR-NOT-FOUND'

              PERFORM A350-EXCP-RPT

              GO TO A300-GET-NEXT.

           PERFORM B300-INITIALIZE-EMPLOYEE.

      *** STORE LOGICAL RECORD ***

          STORE EMP-JOB-JR. 

          IF LR-STATUS = 'LR-ERROR' PERFORM IDMS-STATUS.

          IF LR-STATUS = 'LR-NOT-FOUND' 

          PERFORM A360-STORE-EXCP-RPT 

          GO TO A300-GET-NEXT. 

      *** CHECK FOR DBA-DEFINED PATH STATUS *** 

          IF LR-STATUS = 'INVALID-STORE' 

          PERFORM A360-STORE-EXCP-RPT 

          GO TO A300-GET-NEXT. 

           PERFORM U500-WRITE-NEW-EMP-REPORT.

       A300-GET-NEXT.

           READ NEW-EMP-FILE-IN

                AT END MOVE 'Y' TO EOF-SW.

       A300-EXIT.

           EXIT.

Erasing logical records

To delete a logical-record occurrence from the database, perform the following steps:

1. Either retrieve the logical record to be erased or initialize key fields, as specified by the DBA in the LRDEFS report.
2. Issue the ERASE statement, optionally specifying selection criteria in the WHERE clause. The WHERE clause will be

evaluated at the beginning and acts as a security mechanism.
3. Test for all possible path statuses.
4. If LRF returns a path status of LR-ERROR, perform the IDMS-STATUS routine.

Field values

LRF uses field values present in the variable-storage location reserved for the logical record to update the database. You
can optionally specify an alternative variable-storage location from which the field values are to be taken (for example, if
the logical record was previously obtained using the INTO option).

ERASE does not necessarily result in the deletion of any of the database records that participate in the logical record. The
path selected to service an ERASE logical-record request performs whatever database access operations the DBA has
specified to service the request. For example, if a DEPARTMENT loses an employee, the EMP-JOB-LR logical record that
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contains information about that employee would be erased; other information about the department would not be erased.
That is, EMPLOYEE information would be erased, but not DEPARTMENT, JOB, or OFFICE information.

Depending on the DBA's specifications, database records that participate in logical records can be left as is, modified,
stored, or erased.

ERASE conditions

Other DBA-determined conditions related to the ERASE statement include:

• Whether you first need to OBTAIN a logical record before issuing the ERASE statement
• WHERE clause arguments to be used
• The number of ERASE paths for each logical record (for example, one ERASE path might require a keyword)
• Path statuses to be returned to the program

Example

The example below illustrates a program that deletes a logical-record occurrence. This program OBTAINs the specified
occurrence of the EMP-JOB-LR logical record, and issues the ERASE statement. Note that the program checks the DBA-
defined path status INVALID-ERASE.

       DATA DIVISION.

       FILE SECTION.

       FD  EMP-ERASE-FILE-IN.

       01  EMP-ERASE-REC-IN.

           02  EMP-ID-IN               PIC 9(4).

       PROCEDURE DIVISION.

                .

           READ EMP-ERASE-FILE-IN.

                AT END MOVE 'Y' TO EOF-SW.

           PERFORM A300-ERASE-EMP THRU A300-EXIT

                              UNTIL END-OF-FILE.

           FINISH.

           GOBACK.

       A300-ERASE-EMP.

           MOVE EMP-ID-IN TO EMP-ID-0415.

      *** OBTAIN THE SPECIFIED LOGICAL RECORD ***

           OBTAIN EMP-JOB-LR WHERE EMP-ID-0415 EQ

                                   EMP-ID-0415 OF LR.

           IF LR-STATUS = 'LR-ERROR' PERFORM IDMS-STATUS.

           IF LR-STATUS = 'LR-NOT-FOUND'

              PERFORM A350-EXCP-RPT

              GO TO A300-GET-NEXT.

           PERFORM B300-ERASE-RPT.

      *** ERASE THE LOGICAL RECORD ***

          ERASE EMP-JOB-JR. 

          IF LR-STATUS = 'LR-ERROR' PERFORM IDMS-STATUS.

          IF LR-STATUS = 'LR-NOT-FOUND' 

          PERFORM A350-EXCP-RPT. 

      *** TEST FOR DBA-DEFINED PATH STATUS *** 
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          IF LR-STATUS = 'INVALID-ERASE' 

          PERFORM A350-EXCP-RPT. 

       A300-GET-NEXT.

           READ EMP-ERASE-FILE-IN

                AT END MOVE 'Y' TO EOF-SW.

       A300-EXIT.

           EXIT.

Using the WHERE clause

You use the WHERE clause with any of the four logical-record database access statements. The WHERE clause allows
you to:

Direct the program to a path predefined in the subschema by the DBA
. This process is transparent to your program. Through the path, you can access the database without issuing
specific instructions for navigating the database.

Specify selection criteria to be applied to a logical record
. The selection criteria allow you to specify the set of logical-record occurrences to be accessed. This reduces the
need for you to inspect many logical-record occurrences in order to isolate those of interest.

The WHERE clause will be evaluated at the beginning and acts as a security mechanism.

The WHERE clause is issued in the form of an expression that consists of comparisons and keywords connected by the
boolean operators (AND, OR, and NOT). If a user defined function is included in the expression, then it must not contain
any external calls. Any attempt to issue a DML or DC request in the user defined function may cause a runtime abend
to occur. Comparisons are presented below, followed by a discussion of keywords and LRF coding techniques and path
restrictions.

Comparisons

WHERE clause comparisons perform comparison operations on operands included in the WHERE clause expression.
LRF uses the results of these operations to determine the specific occurrences of a logical record to be accessed.
Additionally, LRF directs each logical-record request to an appropriate path in the subschema, depending on the operands
and operators included in the WHERE clause of the request.

Operands used in WHERE clause comparisons

The following table provides examples of the operands that can be used in the WHERE clause.

Operand Example
Literal WHERE EMP-ID-0415 = '0466'.
IDD-defined
program variable field

WHERE EMP-ID-0415 = IDD-EMP-ID-IN.

Logical-record field WHERE EMP-ID-0415 = EMP-ID-0415 OF LR.
Arithmetic expression WHERE SALARY-AMOUNT-0420 >(AVERAGE-SAL-WK-FLD *

2).

Testing relationships

Operators included in a WHERE clause comparison can specify that the following relationships between two operands be
tested:
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• The value of the left operand contains the value of the right operand. Both operands included in the CONTAINS
operator must be alphanumeric values and elementary elements.

• Each character in the left operand matches the corresponding character in the right operand. The right operand
functions as a mask. When MATCHES is specified, LRF compares the left operand with the mask, one character at
a time, moving from left to right. The result of the match is either true or false: the result is true if the end of the mask
is reached before encountering a character in the left operand that does not match a corresponding character in the
mask; the result is false if LRF encounters a character in the left operand that does not match a mask character.
Three special characters can be used in the mask to perform pattern matching:

@
can be matched with any alphabetic character

#
can be matched with any numeric character

*
can be matched with any alphabetic or numeric character; both the left operand and the mask must be
alphanumeric values (in COBOL, PIC X or 9 DISPLAY) and elementary elements

• The value of the left operand is related to the value of the right operand in one of the following ways:
– Equal to
– Not equal to
– Greater than
– Less than
– Greater than or equal to
– Less than or equal to

Operations used in WHERE clause comparisons

The following table. provides examples for each of the operators used in the WHERE clause.

Operation Example
Contains WHERE EMP-FIRST-NAME-0415

CONTAINS 'SARA'.
Matches WHERE EMP-ZIP-FIRST-FIVE MATCHES '021##'.
Equal to WHERE EMP-ID-0415 EQ IDD-EMP-ID-IN.
Not equal to WHERE STATUS-0415 NE '05'.
Greater than WHERE START-YEAR-0415 GT '75'.
Less than WHERE START-YEAR-0415 LT '75'.
Greater than or equal to WHERE JOB-ID-0440 GE IDD-JOB-ID-IN.
Less than or equal to WHERE JOB-ID-0440 LE IDD-JOB-ID-IN.
AND WHERE EMP-ID-0415 EQ IDD-EMP-ID-IN AND STATUS-0415

EQ '02'.
OR WHERE START-YEAR-0415 LT '75' OR STATUS-0415 EQ '05'.
Arithmetic expression WHERE SALARY-AMOUNT-0420 > (AVERAGE-SAL-WK-FLD *

2).

A WHERE clause can contain as many comparisons and keywords as required to specify the criteria to be applied to the
logical record. If necessary, the value of the SIZE parameter on the COPY IDMS SUBSCHEMA-LR-CTRL statement can
be increased to accommodate very large and complex WHERE clause specifications.

Evaluating the WHERE clause
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LRF evaluates operations in a WHERE clause by using the standard precedence of operators in the case of arithmetic
expressions. In other cases, it evaluates according to the order of appearance.

The standard precedence of operations is as follows:

1. Unary plus or minus
2. Multiplication or division
3. Addition or subtraction

Parentheses

Parentheses can be used to clarify a multiple-comparison expression or to override the precedence of operations.

Numeric and alphanumeric literals

Numeric literals coded in the WHERE clause and used by the path as CALC keys or sort keys must be enclosed in
quotation marks and include leading zeros. Alphanumeric literals used as CALC keys or sort keys must be enclosed
in quotation marks and padded with spaces. Numeric literals that are defined as packed (COBOL COMP-3, PL/I fixed
decimal) and used as CALC keys or sort keys must be unquoted and include leading zeros.

Keywords

Keywords are names defined by the DBA to simplify processing of logical-record requests. A keyword specified in the
WHERE clause routes the request to the subschema path that is associated with that keyword. The path contains logic to
select the appropriate logical-record occurrences.

DBA-defined keywords are often used to force a match between a program request and an LRF path. Using keywords in
this manner ensures that the program request performs the logic coded in a specific path.

Keywords can also be used in place of detailed comparisons. In this case, the LRF path performs all comparisons; you
need only code a WHERE clause that uses that keyword.

Coding techniques and path restrictions

Every logical-record request must direct LRF to an appropriate path in the subschema before the request can be
processed. Typically, the DBA codes a number of paths that provide efficient access to the database based on the
information included in the WHERE clause. The DBA can also code paths that can be accessed regardless of the
contents of the request's WHERE clause. Such paths do not even require that requests include a WHERE clause.

NOTE
You should not change the WHERE clause selection criteria between an OBTAIN FIRST and an OBTAIN NEXT
logical-record request.

A path can require that a WHERE clause name one or more of the following:

• A particular keyword
• A particular value that is used by the path as a CALC key, sort key, or db-key
• A particular logical-record field of any kind
• Any field within a particular logical-record element (that is, within a particular database record)

When a logical-record request is issued, LRF searches through the subschema until it finds a path whose requirements
are met by the WHERE clause. LRF uses the first such path it finds to process the request, regardless of whether the
WHERE clause also meets the requirements of other paths.

Examples

The examples presented on the following pages illustrate various techniques for coding WHERE clauses to meet different
path requirements. Each example begins with DBA comments (from the LRDEFS report) that describe the WHERE clause
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components required to access a specific path. Following these comments, a number of statements are listed, each of
which would successfully access that path. (In some cases, invalid solutions are illustrated for comparison.)

Using keywords

The DBA has written the following comments about a path:

THIS PATH WILL BE SELECTED IF THE KEYWORD

PROGRMR-ANALYSTS IS INCLUDED IN THE PROGRAM-REQUEST

WHERE CLAUSE.

 

THIS PATH OBTAINS AN OCCURRENCE OF THE EMP-JOB-LR LOGICAL

RECORD FOR EACH EMPLOYEE WHO IS A PROGRAMMER-ANALYST

(THAT IS, EACH EMPLOYEE WHO HAS A JOB-ID-0440 OF 3025)

To access this path, you could code:

OBTAIN EMP-JOB-LR WHERE PROGRMR-ANALYSTS.

 

OBTAIN EMP-JOB-LR WHERE PROGRMR-ANALYSTS AND

                        OFFICE-CODE-0450 EQ '001' AND

                        SKILL-LEVEL-0425 EQ '04.

Keywords must be coded in an affirmative and logically conjunctive manner (that is, do not code NOT or OR). The
requests listed below would not access this path:

OBTAIN EMP-JOB-LR WHERE NOT PROGRMR-ANALYSTS.

 

OBTAIN EMP-JOB-LR WHERE PROGRMR-ANALYSTS OR

                        OFFICE-CODE-0450 EQ '001'.

Using CALC keys

The DBA has written the following comments about a path:

THIS PATH WILL BE SELECTED IF THE FOLLOWING COMPARISON

IS INCLUDED IN THE PROGRAM-REQUEST WHERE CLAUSE:

 

EMP-ID-0415 = A LITERAL

              A PROGRAM VARIABLE THAT HAS BEEN DEFINED TO IDD

              A FIELD IN THE AREA RESERVED FOR THE LOGICAL

                RECORD IN PROGRAM VARIABLE STORAGE (OF LR)

 

NOTE THAT THE EMP-ID-IN VALUE INCLUDED IN THE PROGRAM REQUEST

WHERE CLAUSE IS USED AS A CALC KEY BY THE PATH.

To access this path, you could code:

OBTAIN EMP-JOB-LR WHERE EMP-ID-0415 = '0447'.

 

OBTAIN EMP-JOB-LR WHERE EMP-ID-9415 = IDD-EMP-ID-IN.

 

OBTAIN EMP-JOB-LR WHERE EMP-ID-0415 =
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                        EMP-ID-0415 OF LR.

 

OBTAIN EMP-JOB-LR WHERE EMP-ID-0415 = IDD-EMP-ID-IN

                  AND EMP-STATE-0415 = IDD-STATE-IN.

Logical-record fields that are used as CALC keys, sort keys, or db-keys in the WHERE clause can only be used in an
equality comparison with a single value. Additionally, the WHERE clause must be logically conjunctive (for example, do
not code OR). The requests listed below would not access this path:

OBTAIN EMP-JOB-LR WHERE EMP-ID-0415 > '0447'.

 

OBTAIN EMP-JOB-LR WHERE EMP-ID-0415 = (IDD-EMP-ID-IN - 1).

 

OBTAIN EMP-JOB-LR WHERE (EMP-ID-0415 = '0466') OR

                        (EMP-LAST-NAME-0415 = 'JOHNSON        ').

Non-key comparisons

The DBA has written the following comments about a path:

THIS PATH WILL BE SELECTED IF THE FOLLOWING COMPARISON

IS INCLUDED IN THE PROGRAM-REQUEST WHERE CLAUSE:

 

SALARY-AMOUNT-0420 = A LITERAL

                     A PROGRAM VARIABLE THAT HAS BEEN DEFINED TO IDD

                     A FIELD IN THE AREA RESERVED FOR THE LOGICAL

                       RECORD IN PROGRAM VARIABLE STORAGE (OF LR)

                     AN ARITHMETIC EXPRESSION

 

ANY COMPARISON OPERATION CAN BE USED.

All comparisons are allowed for logical-record fields that are not used as CALC keys, sort keys, or db-keys. To access this
path, you could code:

OBTAIN EMP-JOB-LR WHERE SALARY-AMOUNT-0420 LT

        (IDD-IN-AMT + IDD-ADJUST-VALUE).

 

OBTAIN EMP-JOB-LR WHERE

        (SALARY-AMOUNT-0420 GT SALARY-AMOUNT-0420 OF LR)

         OR (DESCRIPTION-0440 CONTAINS 'TOP SECRET').

 

OBTAIN EMP-JOB-LR WHERE

        (JOB-ID-0440 MATCHES 'A###') AND NOT

        (SALARY-AMOUNT-0420 LT (IDD-IN-AMT + IDD-ADJUST-VALUE)).

Non-key comparisons

The DBA has written the following comments about a path:

THIS PATH WILL BE SELECTED IF THE FOLLOWING COMPARISON

IS INCLUDED IN THE PROGRAM-REQUEST WHERE CLAUSE:

 

ANY FIELD FROM
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THE EMPLOYEE RECORD

OF EMP-JOB-LR = A LITERAL

                A PROGRAM VARIABLE THAT HAS BEEN DEFINED TO IDD

                A FIELD IN THE AREA RESERVED FOR THE LOGICAL

                  RECORD IN PROGRAM VARIABLE STORAGE (OF LR)

                AN ARITHMETIC EXPRESSION

 

ANY COMPARISON OPERATION CAN BE USED.

All comparisons are allowed for database records that participate as elements in logical records. To access this path, you
could code:

OBTAIN EMP-JOB-LR WHERE EMP-LAST-NAME-0415 =

                        EMP-LAST-NAME-0415 OF LR.

 

OBTAIN EMP-JOB-LR WHERE EMP-ZIP-FIRST-FIVE EQ '58201'.

 

OBTAIN EMP-JOB-LR WHERE EMP-LAST-NAME-0415 MATCHES 'C@@@@@@@@@@@@@@'.

Generic retrieval

The DBA has written the following comments about a path:

THIS PATH WILL BE SELECTED FOR ALL OTHER PROGRAM REQUESTS.

Any valid logical-record retrieval request can access this path.

A request that contains no WHERE clause can be processed only by this type of path. To access this path, you could
code:

OBTAIN EMP-JOB-LR.

 

OBTAIN EMP-JOB-LR WHERE DESCRIPTION-0440 CONTAINS 'WEATHER'.

Testing For Path Status

LRF returns a specific path status to the LR-STATUS field of the program's LRC block to indicate the result of each
logical-record request. You can examine this information and use it to determine further processing.

1- to 16-character string

Each path status is 1- to 16-character string; it can be defined by either the system or the DBA. You should check the
path status after every call to LRF by using either the host-language IF statement or the ON clause (explained later in this
section). Additionally, a path status may indicate that LRF has returned a partial logical record as defined by the DBA.

System-defined path statuses, DBA-defined path statuses, the ON clause, and partial logical records are discussed below,
followed by examples of path status testing.

System-defined path statuses

There are three system-defined path statuses:

LR-FOUND
is returned when the logical-record request has been executed successfully. This status can be returned in
response to any of the four LRF DML statements. When LR-FOUND is returned, the ERROR-STATUS field of the
IDMS communications block contains 0000.

 1643



 Programming

LR-NOT-FOUND
is returned when the logical record specified cannot be found, either because no such record exists or because all
logical-record occurrences have already been retrieved. LR-NOT-FOUND can be returned in response to any of
the four LRF DML statements, provided that the path to which LRF is directed includes retrieval logic. When LR-
NOT-FOUND is returned, the ERROR-STATUS field of the IDMS communications block contains 0000.
You should always check for LR-NOT-FOUND; if this path status is returned, you should take appropriate action
based on the fact that LRF could not find the requested logical record.

NOTE
A successful STORE, MODIFY, or ERASE can return a status of LR-NOT-FOUND if its WHERE clause
does not evaluate at the start.

LR-ERROR
is returned when a logical-record request is issued incorrectly or when an error occurs in the processing of the
path selected to service the request. When LR-ERROR is returned, the type of error-status code returned to the
program in the ERROR-STATUS field of the IDMS communications block differs according to the type of error:

• When the error occurs in the logical-record request, the ERROR-STATUS field contains an error-status code
issued by LRF (major code of 20).

• When an error occurs in the logical-record path processing, the ERROR-STATUS field contains an error-
status code issued by the DBMS (major code from 00 to 19).

NOTE
When a logical record detects a deadlock condition and returns a DBA-defined path status, the error
status field contains '0000' (not 'XX29') and bind errors occur during ADS deadlock handling. Allow the
path status to default to LR-ERROR to ensure that error status is 'XX29' which will be recognized by
ADS as well as the dialog which issued the request.

You should always check for LR-ERROR; if LR-ERROR is returned, you should perform an error routine, such as
IDMS-STATUS, before initiating error recovery or aborting the program.

DBA-defined path statuses

The DBA can define additional path statuses in the subschema path group. Typically, these statuses are documented
in the subschema comments, which can be retrieved by using the LRDEFS parameter of the IDMSRPTS utility. The
LRDEFS report should indicate:

• All DBA-defined path statuses
• Conditions under which DBA-defined path statuses will be returned
• Program action required for each DBA-defined path status

Unless the DBA has specified otherwise, you should test for LR-ERROR before testing for any DBA-defined path
statuses.

NOTE
Programs that issue OBTAIN NEXT requests (allowing OBTAIN NEXT to default to OBTAIN FIRST) should
always be sure that LR-NOT-FOUND has been returned for a logical record before OBTAIN NEXT is issued for
a different logical record. This also applies to DBA-defined path statuses.

The ON clause

Every LRF DML statement can include an ON clause. The ON clause can be defined to test for a specific path status
following an LRF request.

The ON clause of a logical-record request consists of:

• A system- or DBA-defined path status
• An imperative statement directing the program to execute some function based on the result of the test
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If LRF returns the path status specified in the ON clause, the imperative statement is executed. If the specified path status
is not returned, control is passed as follows:

• In COBOL and PL/I, the program performs the IDMS-STATUS routine; this routine will abort the program if a logical-
record error (LR-ERROR) has occurred.

• In Assembler, control is passed to the next statement in the program.

Partial logical records

LRF is sometimes unable to retrieve all data required to provide the requested logical record. In such cases the DBA can
specify that LRF should return that portion of the logical record that it was able to obtain. That portion that is returned is
referred to as a partial logical record. Typically, you are advised of this condition in a DBA-defined path status.

Keep in mind that those fields in program variable storage for which LRF was unable to provide data can contain values
placed there by a previous logical-record request. It is your responsibility to recognize this condition by testing explicitly for
a path status that indicates the return of a partial logical record and proceed accordingly.

The example below shows one possible response to partial logical records. Following the LRF request, the program tests
for the system-defined path statuses LR-ERROR and LR-NOT-FOUND; it then tests for the DBA-defined path statuses
EMP-NOT-FOUND and PARTIAL-LR. IF PARTIAL-LR is returned, the program performs a routine to clear variable-
storage fields of any data that remains there from a previous logical-record request.

OBTAIN NEXT EMP-JOB-LR

    WHERE EMP-ID-0415 = IDD-EMP-ID-IN.

IF LR-STATUS = 'LR-ERROR'

    PERFORM IDMS-STATUS.

IF LR-STATUS = 'LR-NOT-FOUND'

    MOVE 'N' TO LRF-SW

    GO TO A200-EXIT.

IF LR-STATUS = 'EMP-NOT-FOUND'

    PERFORM A200-EMP-NOT-FOUND

    GO TO A200-EXIT.

IF LR-STATUS = 'PARTIAL-LR'

    PERFORM A200-CLEAR-OLD-DATA.

Path status examples

The following examples test for either LR-ERROR or LR-FOUND, LR-NOT-FOUND (where appropriate), and one or more
DBA-defined path statuses.

OBTAIN path statuses

This example retrieves logical-record occurrences for a specified employee id. After the OBTAIN statement, the program
checks for:

• LR-FOUND
• LR-ERROR
• LR-NOT-FOUND
• EMP-NOT-FOUND
• NO-DEPT
• NO-OFFICE
• NO-JOBS

       A200-GET-ALL.
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           OBTAIN NEXT EMP-JOB-LR

               WHERE EMP-ID-0415 = IDD-EMP-ID-IN.

           IF LR-STATUS = 'LR-FOUND'

               NEXT SENTENCE

           ELSE

               PERFORM A220-CHECK-PATH-STATUS THRU A220-EXIT.

           IF LRF-SW = 'N' GO TO A200-EXIT.

           PERFORM U000-FORMAT.

           PERFORM U100-WRITE-LINE.

       A200-EXIT.

           EXIT.

            .

            .

            .

       A220-CHECK-PATH-STATUS.

           IF LR-STATUS = 'LR-ERROR'

               PERFORM IDMS-STATUS.

           IF LR-STATUS = 'LR-NOT-FOUND'

               MOVE 'N' TO LRF-SW

               GO TO A220-EXIT.

           IF LR-STATUS = 'EMP-NOT-FOUND'

               PERFORM A220-EMP-NOT-FOUND

               GO TO A220-EXIT.

           IF LR-STATUS = 'NO-DEPT'

               PERFORM A220-NO-DEPT.

               GO TO A220-EXIT.

           IF LR-STATUS = 'NO-OFFICE'

               PERFORM A220-NO-OFFICE.

               GO TO A220-EXIT.

           IF LR-STATUS = 'NO-JOBS'

               PERFORM A220-NO-JOBS.

               GO TO A220-EXIT.

       A220-EXIT.

           EXIT.

MODIFY path statuses

This example requires the keyword MODIFY-EMP to access the correct MODIFY path. After the MODIFY statement, the
program checks for:

• LR-ERROR
• LR-NOT-FOUND
• NOT-CURRENT
• NO-KEY-MOD

       A200-MOD-EMP.

           OBTAIN FIRST EMP-JOB-LR

               WHERE EMP-ID-0415 = IDD-MOD-EMP-ID-IN.

           IF LR-STATUS = 'LR-FOUND'

               NEXT SENTENCE

           ELSE

               PERFORM A220-CHECK-PATH-STATUS THRU A220-EXIT.

           MOVE NEW-ADDRESS-IN TO EMP-ADDRESS-0415.
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           MOVE NEW-PHONE-IN   TO EMP-PHONE-0415.

           MODIFY EMP-JOB-LR WHERE MODIFY-EMP.

           IF LR-STATUS = 'LR-ERROR'

               PERFORM IDMS-STATUS.

           IF LR-STATUS = 'LR-NOT-FOUND'

               PERFORM A220-NOT-FOUND

               GO TO A200-EXIT.

           IF LR-STATUS = 'NOT-CURRENT'

               PERFORM A220-NOT-CURRENT

               GO TO A200-EXIT.

           IF LR-STATUS = 'NO-KEY-MOD'

               PERFORM A220-NO-KEY-MOD

               GO TO A200-EXIT.

           PERFORM U000-FORMAT-MOD-RPT.

           PERFORM U100-WRITE-LINE.

       A200-EXIT.

           EXIT.

STORE path statuses

This example requires the program to pass DEPT-ID-0410 in the WHERE clause; it does not require a previous OBTAIN
statement. After the STORE statement, the program checks for:

• LR-ERROR
• LR-NOT-FOUND
• DUP-EMP-ID
• INVALID-DEPT-ID

       A200-STORE-EMP.

           PERFORM A210-INITIALIZE-EMP.

           MOVE DEPT-ID-IN TO DEPT-ID-0410.

           STORE EMP-JOB-LR

               WHERE DEPT-ID-0410 = DEPT-ID-0410 OF LR.

           IF LR-STATUS = 'LR-ERROR'

               PERFORM IDMS-STATUS.

           IF LR-STATUS = 'LR-NOT-FOUND'

               PERFORM A220-LR-NOT-FOUND

               GO TO A200-EXIT.

           IF LR-STATUS = 'DUP-EMP-ID'

               PERFORM A220-DUP-EMP-ID

               GO TO A200-EXIT.

           IF LR-STATUS = 'INVALID-DEPT-ID'

               PERFORM A220-INVALID-DEPT-ID

               GO TO A200-EXIT.

           PERFORM U000-FORMAT-STORE-RPT.

           PERFORM U100-WRITE-LINE.

       A200-EXIT.

           EXIT.

ERASE path statuses

This example requires the program to OBTAIN the requested occurrence of the EMP-JOB-LR logical record before
executing the ERASE statement. After the ERASE statement, the program checks for:
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• LR-ERROR
• INVALID-ERASE

A200-STORE-EMP.

    OBTAIN FIRST EMP-JOB-LR

        WHERE EMP-ID-0415 = IDD-DEL-EMP-ID-IN.

    IF LR-STATUS = 'LR-FOUND'

        NEXT SENTENCE

    ELSE

        PERFORM A220-CHECK-PATH-STATUS THRU A220-EXIT.

    PERFORM U000-FORMAT-ERASE-RPT.

    ERASE EMP-JOB-LR.

    IF LR-STATUS = 'LR-ERROR'

        PERFORM IDMS-STATUS.

    IF LR-STATUS = 'INVALID-ERASE'

        PERFORM A220-INVALID-ERASE

        GO TO A200-EXIT.

    PERFORM U100-WRITE-LINE.

A200-EXIT.

    EXIT.
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