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Announcements and News
News about your product, conferences, and community events.

New Web-Based Training (WBT) Course for Db2 DevOps
A new WBT course, Using the DBM for Db2 Plug-in for Zowe CLI to Provision, Migrate, and Recover Objects,
is now available at no cost to customers on active maintenance. The DBM for Db2 Plug-in for Zowe CLI lets
you integrate Db2 schema provisioning and deployment into CI/CD workflows. After completing this course,
Application Developers can use this plug-in to complete the following tasks:

• Generate DDL for one or more Db2 objects and related objects to make schema changes.
• Validate DDL schema changes and verify object dependencies.
• Compare DDL to a target subsystem and make changes.
• Migrate and deploy Db2 object changes from one subsystem to another.
• Revert the DDL changes.

To access Broadcom Mainframe web-based training, see our Quick Reference Guide.
Db2 Tools Community Monthly Update and Roadmap Webcast

Did you miss the last community update on March 13, 2023? Use this replay link to access a video of that
session.
Did you miss the last Roadmap Webcast on March 28, 2023? Use this link to access a recording of this session.
Registration is required.

New Security Advisories Consolidated CSV FIle
Broadcom now offers a .CSV file that contains a consolidated list of security advisories affecting all supported
Broadcom mainframe products. This file lets you easily search the Common Vulnerabilities and Exposures (CVE)
information and access the Security Advisory articles that include more details and context about the security or
integrity exposure. Broadcom updates this file daily. For CSV download instructions, see this Broadcom Support
article (login required).

Mainframe Technical Exchanges: April, June, and October 2023
Join us for the Mainframe Technical Exchanges in person in Prague, Czech Republic (April 18-20), in Plano,
Texas (June 13-15), and virtually on October 3-5. Connect with Mainframe Experts who will share the latest
technical education and product demos and respond to your questions and feedback. These no-cost educational
events are a great way to network with peers and experts from across the globe.
Bookmark this page for current registration and event information.

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

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

Consolidated Product Lifecycle Overview
Use the new Broadcom Mainframe Product Lifecycle Page to determine the end-of-service (EOS) or end-of-life
(EOL) support dates for Broadcom mainframe products and releases. This information is useful when planning
installations and upgrades.
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Chorus Software Manager (CSM) End of Life
As part of our ongoing commitment to customer success and to help our customer base achieve their strategic
business initiatives, we are investing our resources in z/OSMF for software management. We are discontinuing
technical support for CSM effective June 30, 2023. Thereafter, CSM will have limited functionality. In accordance
with the terms and conditions, guidelines, and parameters of Broadcom’s support program, which is documented
in the Broadcom Software Maintenance Policy Handbook, this announcement provides written notification of
End of Life for CSM. For full details, see the End of Life Announcement. If you do not have CSM installed, we
recommend that you install z/OSMF to manage your software. For installation and usage details, see the IBM
documentation and the Broadcom product installation best practices at techdocs.broadcom.com.

NOTE
For migration assistance and access to z/OSMF trainings from Broadcom, see z/OSMF Migration. To
migrate existing environments, see Migrate SMP/E Environments to z/OSMF.
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Release Notes
Review new feature descriptions, product compatibility details, and third-party software agreements.

This release notes article explains the key features and details for Version 20.0 of Fast Recover™ for Db2 for z/OS (Fast
Recover). Fast Recover performs exceptionally quick recoveries of Db2 tablespaces and indexspaces. Fewer CPU cycles,
service units, and EXCPs significantly reduce the cost of recovery. You can recover multiple tablespaces and indexes in a
single job step and can also recover tablespaces with related indexes in the same statement. If you sort the log records,
tablespaces, partitioned tablespaces, and indexspaces are recovered concurrently.

For more information about this release, review the following articles:

• New Features
• Release Compatibility and Support (release and support lifecycle dates, maintenance grid, and fix strategy)

New Features
The new features in this Fast Recover release offer you increased flexibility and efficiency. We release features using
PTFs for simple installation.

Fast Recover Version 20.0 provides the following enhancements. To ensure availability of all features and fixes, ensure
that your products are current on maintenance. We recommend that you use the SMP/E Internet Service Retrieval to have
maintenance that is downloaded and received automatically on your system regularly.

TIP
Use this link to view the PTF numbers for each new feature in this article. The PTFs in this link are
updated programmatically so you always have access to the current New Feature PTFs.

NOTE
For a list of enhancements for all the Database Management Solutions for Db2, see New Features. To request
product enhancements, contact a product manager or post your request in the "Ideation" section of the Db2
Tools Community.

Fast Recover PREVIEW SIMULATE Added to Feature Registration Service (LU09671)

Broadcom mainframe products that deliver enhancements using Continuous Delivery (CD) can use the Common
Components and Services for z/OS (CCS) Feature Registration Service (FRS) to register the product or function usage
with the IBM Function Registry for z/OS.

Fast Recover feature PREVIEW SIMULATE now uses FRS to log its usage under the Fast Recover product key. The
logged data is available in the z/OS Function Registry and you can include the data in the ISV SCRT reports. Review the
reports to determine whether you are using the functions and getting the most value out of your products.

For more information, see View IBM Function Registry for z/OS Data.

Db2 13 Support (LU05995)

Db2 13 for z/OS support is now provided for function levels V13R1M100, V13R1M500, and V13R1M501.

To help you determine whether you are ready to upgrade to Db2 13, a new Db2 13 Readiness report is now available. For
more information, see Are you ready for Db2 13? by Chris Crone, Distinguished Engineer.

To specify the new function levels for Db2 13, see Upgrade to New Db2 Releases and Function Levels in the Database
Management Solutions for Db2 documentation.
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Db2 12 M508 Support for Multi-Table Tablespaces Migrated to UTS PBG (LU03859)

Fast Recover now supports multi-table tablespaces that have been migrated to partition-by-growth universal tablespaces
through an ALTER TABLESPACE MOVE. This migration capability was introduced in function level V12R1M508. Fast
Recover can process these migrated tablespaces. Fast Recover also checks the IBM.SYSCOPY table before performing
a point-in-time (PIT) recovery and does not allow you to recover to a PIT that precedes the migration.

Elapsed Time Messaging in Recovery Simulation (LU03234)

Fast Recover now provides precise calculations of the time it would take to recover your objects when you perform
a recovery simulation. The simulation output displays the elapsed time for the individual utility statements and for the
recovery job as a whole. These calculations help you verify that you can meet your recovery service level agreements
(SLAs). For more information, see Simulate an Object Recovery.

Support for OPTIONS Statements in Recovery Simulation (LU01717)

Fast Recover now supports the use of the IBM OPTIONS control statement for recovery simulations. You can specify
OPTIONS once at the beginning of the job, with the desired simulation values, instead of having to specify the simulation
values in each RECOVER and REBUILD statement. Using the OPTIONS control statement simplifies your simulation
syntax for greater convenience. For more information, see OPTIONS.

SORTLOG NO Support for FlashCopies (LU01291)

In Fast Recover, the SORTLOG NO option has been enhanced to support FlashCopies. When you specify SORTLOG NO
in your recovery job, you can now restore objects from IBM FlashCopies. You can also restore objects from FlashCopies
that were taken with Quick Copy SNAPSHOTACCESS INSTANT syntax. The ability to use FlashCopies increases your
options for recovering your data.

Sample JCL for Recovery Simulation (LU00795)

Sample JCL is now provided for the recovery simulation option in Fast Recover. This option simulates the recovery
process so you can validate that the recovery is possible. Database administrators can use this option to verify that the
required resources are available to recover their Db2 objects.

The sample JCL can be found in the FRECOSIM member of hlq.CDBAJCL. The JCL provides instructions and sample
syntax to simulate a recovery to various points in time.

For more information about the recovery simulation option, see Simulate an Object Recovery.

Keep Recovery Simulation Shadow Data Sets (LU00135)

You can now choose to keep the shadow data sets that are created for a recovery simulation. By default, these data sets
are deleted automatically after the simulation completes. However, the new KEEP-SIMULATION-SHADOWS keyword lets
you preserve them. Keeping these data sets allows you to view the simulated recovery output and compare it to the active
Db2 data sets.  For more information, see KEEP-SIMULATION-SHADOWS.

Support for Huffman Compression (SO14036)

Fast Recover supports Huffman data compression. You can now recover Huffman encoded objects. Huffman data
compression is introduced with IBM Db2 for z/OS function level V12R1M504.

Support for FlashCopies and Concurrent Copies in Recovery Simulation (SO13586)

The PREVIEW SIMULATE keyword has been enhanced to support FlashCopies and concurrent copies. You can now use
these image copies in a recovery simulation.
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Recovery Simulation (SO08832)

The PREVIEW keyword has been enhanced with the ability to simulate the recovery process so you can validate that
the recovery is possible. An estimate of the run time for the recovery job is provided as part of the simulation. During the
simulation, the image copy is recovered to a shadow data set. The recovered database objects remain untouched. For
more information, see PREVIEW.

Db2 12 Continuous Delivery Support

IBM Db2 12 for z/OS function levels V12R1M100, V12R1M500, and V12R1Mnnn are now supported.

Version 20.0 of Fast Recover supports the IBM Db2 12 Continuous Delivery Model, which introduces new features in the
maintenance stream for faster adoption.

WARNING
Customers who are moving to Db2 12 should upgrade to Version 20.0 of Fast Recover to take advantage of new
Db2 12 features. In Version 19.0 of Fast Recover, only Db2 12 function levels V12R1M100 and V12R1M500 are
supported.

NOTE
To specify the new function levels for Db2 12, see Upgrade to New Db2 Releases and Function Levels.

Support for REBUILD INDEX with SHRLEVEL CHANGE

You can now specify the SHRLEVEL keyword to control what object state indexes and tablespaces are set to when you
use REBUILD INDEX. The following keywords have been updated to call Rapid Reorg in support of this feature:

• SORTSIZE
• ESTIMATED-KEYS
• SORTNUM

Log Apply Phase Temporarily Replaced with IBM RECOVER

Recoveries for objects with Db2 12 features are temporarily using the IBM RECOVER utility instead of Log Apply. To
ensure successful completion of your jobs, review your JCL to ensure that the syntax is compatible with IBM RECOVER.

Extra Free Main Storage Below 16 MB

The first 16 MB of the address space now use 830 KB less main storage. This change allows more parallel tasks. To
increase the number of parallel tasks, see MAXTASKS.

Pervasive Encryption Support

Fast Recover now supports IBM system z Pervasive Encryption.

Eight-Character User ID Support

The 8-byte TSO/E user IDs for z/OS 2.3 are now fully supported across all Database Management Solutions for Db2. This
support includes post-install processing.

Object List Manager Support for Selecting Objects Identified by Packages

The Object List Manager (OLM) utility now supports the base selection of objects by packages with PACKAGE
collection.package.version . For more information, see Use the Object List Manager in the Database
Management Solutions for Db2 documentation.
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Support for Recovery from System-Level Backups

You can now recover from system-level backups (SLBs). To recover from an SLB, specify USE-SYSBACKUP YES in
the PFR member of high#level.CDBAPARM parmlib. If the most recent image copy for your recovery operation is an SLB,
the SLB is used automatically. For more information, see Recover Using System-Level Backups.

Support for OBID Translation from an Inline Image Copy

You can now use inline image copies when performing recoveries with OBID translations. For more information, see
Recover Tablespaces with Non-Matching Table OBIDs.

OBIDXLAT Support for SORTLOG NO and SORTLOG CONCURRENT

OBIDXLAT can now be specified with SORTLOG NO and SORTLOG CONCURRENT. This enhancement lets you use
OBIDXLAT for objects when the data set that is specified in FULLDD is an IBM INLINE-COPY.

NOTE

This enhancement is not valid with LOG APPLY.

Release Compatibility and Support
Release compatibility and support information lets you see the tools that Broadcom offers to assist you in the product
lifecycle.

The following resources are available from Broadcom Support online:

• Broadcom Mainframe Installation and Maintenance Tools
• Mainframe Software Security Advisories (login required)
• Broadcom Mainframe Product Maintenance Solutions List
• Recommended Service for z/OS (CARS)
• Migrate SMP/E Environments into z/OSMF

NOTE
For migration assistance and access to z/OSMF trainings from Broadcom, see z/OSMF Migration. To migrate
existing environments, see Migrate SMP/E Environments to z/OSMF.

• Mainframe Essentials Software Risk Assessment video
• Broadcom Mainframe Product Lifecycle Page
• Mainframe Compatibilities
• Broadcom Support Network Details

For other technical insights and to consult your peers and product management, monitor our global communities:

• Broadcom Mainframe Software Division (MSD) Microsite
• Broadcom Mainframe Software Communities
• Db2 Tools Community

Product Accessibility Features
Learn about product accessibility features for software applications and operating systems, functional performance, and
documentation.

Broadcom is committed to addressing user accessibility in the development of its products and documentation to help all
customers, regardless of ability, to accomplish vital business tasks.

The Database Management Solutions for Db2 provide the following accessibility features support.
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Software Applications and Operating Systems

• Most product functions are executable from a keyboard where the function and result can be discerned textually.
However, some functions, like expand and collapse controls on the panel are not in the tab order, and can only be
located by exploration of the panel using the keyboard.

• The products inherit the following operating system accessibility features:
– StickyKeys
– FilterKeys
– ToggleKeys
– MouseKeys
– SerialKeys

• When tabular output is generated as a result of job submission, the output uses visual formatting semantics that are
not programmatically available to Assistive Technology (AT) through the emulator.

• Textual information is provided through a standard text file, which can be edited and viewed using a text editor and
through operating system functions for displaying text.

• The products do not inherit user-selected color, contrast, and font settings from the operating system. However, you
can change color, contrast, and font settings in the emulator and the product inherits these settings.
You can also adjust the colors that are displayed on the ISPF panels using the Global Profile option on the Database
Management Solutions for Db2 Main Menu. Select the Setup Screen Colors option to define color combinations and
select colors that are easier to see.

NOTE

To make more adjustments to your display, and the sound, keyboard, and mouse interactions with the
emulator, refer to your 3270 emulation software documentation. For other changes, refer to your operating
system documentation.

• Some characters (<, +, -, and >) are used to create a graphic indicator. However, these characters might cause
confusion when encountered by a screen reader user when seen individually or in combination within the same or
other applications.

Functional Performance Criteria

• Assistive Technology screen readers and screen magnifiers are supported. The batch products are text-based and
use input and output files that are viewed through text editors. However, some output can include visually formatted,
tabular data that require the user to examine the textual screen content to interpret responses.

• The products can be used in a mouseless (keyboard-only) mode. The products also inherit operating system motor
control accessibility features.

Documentation and Support

• Documentation can be viewed online, or downloaded in PDF files.
• Support is available online, by email, and by phone.

Third-Party Software Agreements
This topic provides information about the third-party software agreements that apply to this release.

The third-party software agreements (copyright statements and licenses for open source software) that apply to this
release of the Database Management Solutions for Db2 are described in Third-Party Software Agreements (login
required).

Product Names and Abbreviations
This documentation references the following products and abbreviations:
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• Fast Recover™ for Db2 for z/OS (Fast Recover)
• Chorus™ Software Manager (CSM)
• Cloud Storage for System z
• Database Analyzer™ for Db2 for z/OS (Database Analyzer)
• Database Management Solutions for Db2 for z/OS (Database Management Solutions for Db2)
• Detector® for Db2 for z/OS (Detector)
• Fast Index® for Db2 for z/OS (Fast Index)
• Fast Load for Db2 for z/OS (Fast Load)
• Fast Unload® for Db2 for z/OS (Fast Unload)
• Log Analyzer™ for Db2 for z/OS (Log Analyzer)
• Merge/Modify™ for Db2 for z/OS (Merge/Modify)
• Quick Copy for Db2 for z/OS (Quick Copy)
• Rapid Reorg® for Db2 for z/OS (Rapid Reorg)
• Recommended Service for z/OS (CARS)
• Recovery Analyzer™ for Db2 for z/OS (Recovery Analyzer)
• SMP/E Internet Service Retrieval
• Subsystem Analyzer for Db2 for z/OS (Subsystem Analyzer)
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Installing
Review the steps to acquire, install, deploy, and configure Fast Recover.

For detailed instructions and other installation use cases (like upgrading and installing maintenance), see the Installing
section in Database Management Solutions for Db2 documentation.

Follow these steps:

1. Prepare for installation:
– Review the installation best practices.
– Verify that the installation requirements (hardware, software, security, and so on) have been met.

2. Acquire and install the product using CSM or native SMP/E (pax-ESD).
3. Install product maintenance using IBM z/OSMF Software Update, SMP/E JCL, or CSM.
4. Configure the product using the Post-Install Tailoring panels. Select the following options in the presented order:

a. Select option 0 (Settings - Define session and environmental options). Use these settings to manage and
maintain the configuration environment. These settings are also used in batch jobs that are submitted in the
following steps.

b. Select option 1 (Setup - Create/edit global and product parmlib members). Use this option to set up global
and product-specific parmlib members.
• Edit the global parmlib members first.
• Then edit the UTIL parmlib member in the CDBAPARM data set to set site-specific default execution

values. You can also edit the PFR parmlib member.
c. Select option 2 (Tailor - Execute product-specific customization tasks). Use this option to customize post-

installation global options, Xmanager, and Xnet, and to perform the product-specific customization. For the utilities,
select the PUT (Utilities General Functions) task to prepare the work data set and optionally customize the Db2
environment.
• Review the product customization members. The members summarize the product-specific customization

requirements.
• Customize Xmanager to prepare the Xmanager procedure with the proper library names, data set

authorizations, and so on.
• Product tailoring does not require or interact with a Db2 subsystem. However, you must tailor the products on

each PTISYSxx member.
d. Select option 3 (Tasks - Execute catalog customization tasks). This option generates JCL to perform Db2 tasks.

Installation-related (INS and GEN) tasks appear first, followed by product-specific tasks. Execute these tasks on
each Db2 subsystem.
The installation-related tasks include starting Xmanager, creating the product objects, and binding the product
plans and packages.
For a list of the Db2 objects that are created during installation, see Utilities Objects in Database Management
Solutions for Db2 documentation.

5. Prepare the products for execution and verify user authorizations.

Before you begin using the product, we recommend that you review the operational considerations. Also consider
customizing product-specific parmlib member settings, and review the object recovery process flow.
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Getting Started
To get started withFast Recover, review the following information:

• The required user authorizations
• Ways to customize the product
• Operational considerations to keep in mind when using this product
• Object recovery process flow
• Integration with other products

Day 1 Task Checklist
Database Administrators can execute the tasks in this checklist to start using Fast Recover.

This checklist summarizes key tasks to start using this product after the product is up and running. This checklist applies
to any new user. However, even experienced users can benefit from reviewing this content. The checklist includes a
brief description of the tasks, with links to procedures. The checklist also identifies the roles that are typically required to
complete the task. Use the Status column to track your progress.

This checklist is not all inclusive, but it represents the top tasks that we recommend that you execute on Day 1.

TIP
The tasks in this checklist are not in sequential order except where noted. Therefore, you can run tasks in
parallel.

Task Description Role Status

Authorize a User Verify that you have required
authorizations to use the
product.

System Administrator
Database Administrator

Complete, In Progress, or N/A.

Review Product Settings Review the Fast Recover
settings in the hlq.CDBAPARM
library and adjust if needed.

Database Administrator Complete, In Progress, or N/A.

Monitor the Recovery Process Set up notifications from Fast
Recover processing.

Database Administrator Complete, In Progress, or N/A.

Review Sample Jobs Review sample jobs
that are available in the
hlq.CDBASAMP library.
Execute selected jobs with
PREVIEW=YES and review the
output to understand the Fast
Recover processing.

Database Administrator Complete, In Progress, or N/A.

(Optional) Set Up Object ID
Translation

Specify object ID translation
data (OBIDXLAT) if you plan to
recover across subsystems with
non-matching OBIDs.

Database Administrator Complete, In Progress, or N/A.

(Optional) Create Object Lists Define object lists that the Db2
Backup and Recovery Utilities
(Fast Recover, Quick Copy,
Merge/Modify) can share in
processing.

Database Administrator Complete, In Progress, or N/A.
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Task Description Role Status

Simulate an Object Recovery Generate and run the recovery
simulation job to evaluate the
availability of your recovery
resources.

Database Administrator Complete, In Progress, or N/A.

Fast Recover Authorizations
You must have EXECUTE authority on the Fast Recover plans and one of the following Db2 authorization groups:

• SYSADM or SYSCTRL authority
• DBADM or DBCTRL authority for the database containing the tablespaces or indexspaces to be recovered
• RECOVERDB, IMAGCOPY, DISPLAYDB, STARTDB, and STOPDB authorities for the database containing the

tablespaces or indexspaces to be recovered

NOTE
DBMAINT authority works in place of IMAGCOPY authority. Also, IMAGCOPY is required only if image
copies are being made.

You also need the following authorizations:

• READ authority on the active log, the archive logs, and bootstrap data set (BSDS)
• READ authority on the Db2 directory
• CONTROL authority on the Db2 catalog
• UPDATE authority on the Db2 system tables (SYSCOPY and SYSTABLES)

NOTE
By default, the SYSCOPYAUTH parameter of the UTIL parmlib member uses the SYSADM ID from the Db2
address space whenever an update to the SYSIBM.SYSCOPY and SYSIBM.SYSTABLES is required. This
option provides temporary UPDATE authority to users who do not typically have this authority so that they
can update these system tables.

Product Customization
Review the following settings in the PFR member of high‑level.CDBAPARM parmlib to achieve a stable performance.

The PFR parmlib member stores global execution default values for Fast Recover.

To customize Fast Recover for optimal performance, specify the following values in the PFR member of hlq.CDBAPARM
parmlib:
LOG-BACKUP YES

Enables the product to use log records to recover an object when the image copy does not exist or the allocation
fails.

RETAIN YES
Optimizes the object recovery so that a VOLSER is mounted only once during the recover statement.

Use the following parmlib members to further customize Fast Recover:
Global parmlib members

Identify default settings for a specific subsystem and for multiple distributed environments. These parameters
specify global installation and execution settings for all Database Management Solutions for Db2 products.

WARNING
Set up the global parmlib members before you create or edit the product parmlib members!

UTIL parmlib member
Specifies site-specific default execution values for all Database Management Solutions for Db2 utilities.
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NOTE
For more information about how to set up global parmlib members, how to prepare the UTIL and PFR parmlib
members, and full description of options, see the Database Management Solutions for Db2 documentation.

Operational Considerations
Fast Recover has various operational considerations.

Encoding Schemes

EBCDIC, ASCII, and Unicode encoding schemes are supported when the characters are the same. Fast Recover also
supports compressed formats.

Alternate VSAM File Support

Fast Recover allows you to recover a tablespace or index to an alternate VSAM file. You can access your tablespaces or
indexes in read-only mode while they are being recovered. The recovered data is written to temporary target VSAM data
sets that are renamed at the end of the recovery process. This method provides unparalleled access to your Db2 objects
during recovery.

The ALTERNATE and RENAME-CONTROL keywords control the alternate VSAM file support. If you specify ALTERNATE
YES, temporary data sets are used. The temporary data sets are renamed based on the values that you specify
for RENAME-CONTROL.

Allocation of Multi-Volume Data Sets

The VSAM data sets that are reallocated for multi-volume objects use the same primary and secondary quantities that
were originally used. When the extents overflow to a second volume, the extent is sized as a secondary extent. The
extent does not revert to a primary extent size.

Concurrency and Partition Independence

Partition independence lets you run different programs or utilities against different partitions of the same object
simultaneously. An enqueue strategy serializes utility executions so that you can execute more than one utility against the
same object simultaneously.

For tablespaces that do not have non-clustering indexes, Fast Recover can run concurrently with the following utilities:

• Fast Load
• Fast Unload

You must specify SHRLEVEL CHANGE or SHRLEVEL IGNORE. If you specify SHRLEVEL REFERENCE, partition
independence is available only when you also specify PART-INDEPENDENCE YES or when the other utility executes
first and it is able to stop the tablespace partition before Fast Unload obtains a lock on the table.

• Quick Copy
Partition independence is available only when Quick Copy executes first and can quiesce the tablespace before Fast
Recover starts. The quiesce drains the writers on the non-clustering indexes.

• Rapid Reorg

Real-Time Statistics

Fast Recover updates the real-time statistics tables (if they have been defined) at the end of a successful RECOVER or
REBUILD. For information about defining the real-time statistics tables, see the IBM Db2 Administration Guide.
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Modify the JES3 Initialization Parameters

In JES3 environments, you must modify the JES3 initialization parameters to read log records from Db2 active log data
sets.

Follow these steps:

1. Add the following line to the JES3 initialization parameters:
DYNALDSN,BYPASS=(Logcopy1,Logcopy2)

Logcopy1 and Logcopy2 are data set masks for the active logs of your Db2 environments.
2. If you are using the IBM-recommended naming convention:

1. Specify the following syntax:
DYNALDSN,BYPASS=(?.LOGCOPY1.DS*,?.LOGCOPY2.DS*)

2. Issue an IPL command for this change to take effect.

The JES3 initialization parameters have been modified to read log records from the active log data sets.

Pending Flags

Fast Recover uses copy pending, recover pending, and check pending flags differently, depending upon the situation. You
can suppress the setting of all pending flags, which is especially helpful in testing environments.

Copy Pending Flag

Fast Recover does not set the copy pending flag. A recovery that is done with TOLOGPOINT, TORBA, or TOCOPY is
known as a point-in-time recovery. You do not need to take a full image copy after a point-in-time recovery unless it is a
fallback recovery.

Recover Pending Flag

Fast Recover and IBM RECOVER set the recover pending flag in the same situations. If you recover a tablespace to a
previous point-in-time without recovering the associated indexes, Fast Recover sets the recover pending flag for each
index. The flags turn off when you recover the indexes.

If the recover pending flag is set on a tablespace, the flag turns off when you recover the tablespace.

Check Pending Flag

The check pending flag is set for point-in-time recoveries in the following situations:

• If the recovered tablespace contains tables that are referentially dependent on other tables, the recovered tablespace
and dependent tables are placed in check pending.

• If the recovered tablespace contains tables that have referentially dependent (children) tables in other tablespaces,
those tables and tablespaces are placed in check pending.

Object Recovery Process Flow
Tablespace and indexspace recovery processing are described in this article.

Tablespace and Indexspace Recovery Processing

Tablespace and indexspace recoveries occur in the MERGE phase as shown in the following illustration:
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During the MERGE phase, the full image copy data set and incremental image copy data sets are written to the VSAM
data set of the object being recovered. Use the SPACE-DEFN keyword to reallocate VSAM data sets automatically using
the definitions in the catalog (or current VSAM definitions).

If the most recent full image copy is not available, Fast Recover reverts to the backup or previous full image copy.

When the MERGE phase is complete, the LOG APPLY phase begins. During the LOG APPLY phase, the archive and
active log records are applied to the object. You can specify whether to use primary or backup archive logs data sets for
the recovery.

If you use SORTLOG YES, Fast Recover sorts the log records and applies them to the object sequentially. The index can
also be built directly from this sort process. This process enables faster access to the tablespace. And by sorting the log
data sets simultaneously, Fast Recover saves time and reduces recovery costs.

Tablespace and Indexspace Recovery Processing with Change Accumulation Logs

The processing flow for tablespace and indexspace recoveries changes when you specify USE-CHANGE-ACCUM YES.

During the LOG APPLY phase, the change accumulation log records that were created by Merge/Modify are applied to the
object. If any changes are made after the last change accumulation job was run, the Db2 logs are also used.

The following illustration shows the MERGE and LOG APPLY processing phases when you specify USE-CHANGE-
ACCUM YES:
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Index Rebuild Processing

Indexes are rebuilt only during the LOAD phase. During this phase, index entries are sorted and reloaded into the
indexspace:
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Integration with Other Products
Fast Recover is integrated with other Broadcom utilities to offer the best possible solutions to meet your needs.

Fast Recover is integrated with the following Broadcom utilities:

• Merge/Modify
• Quick Copy

Merge/Modify

Fast Recover can use an accumulated log record file (a change accumulation log) from Merge/Modify as the input to the
recovery process.
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The change accumulation log accumulates and stores log records from multiple Db2 logs in a single compact file. This
file contains recover-type log records for the tablespaces and indexspaces that you specify, down to the partition level.
Fast Recover and Merge/Modify log accumulation can use this log to reduce recovery and accumulate times by reducing
the amount of log data to be read.

Quick Copy

Fast Recover supports image copy data sets that are produced by Quick Copy. Fast Recover can invoke Quick Copy
to create image copies while the data is in memory for the recovery process. As a result, the recovered tablespace is
available sooner than when the image copy is created as a separate step after the recovery.

Snapshot General Services and FlashCopy Support

Fast Recover also supports restoring objects from copies that were taken with Quick Copy SNAPSHOTACCESS
INSTANT syntax using Snapshot General Services.

View IBM Function Registry for z/OS Data
View the IBM Function Registry for z/OS data for your Broadcom product to see what product features are available and
are enabled at your site.

This information helps you determine whether your site is getting the most value out of Fast Recover. If you do not have
the permissions to perform these steps, ask your System Programmer to assist you.

Prerequisites

Before you view the registry data, verify that your site meets the following prerequisites:

• The Feature Registration Service (FRS) has been installed. For installation instructions, see the Common Components
and Services documentation.

• The PTF that enables FRS support for Fast Recover has been applied.
• Fast Recover has been started. Starting the product prompts the FRS to register it with the IBM Function Registry for

z/OS.

Viewing Methods

When Fast Recover is registered with the IBM Function Registry for z/OS, you can view the product data in the registry.
Use any of the following methods to view the data:

SYSVIEW Performance
Management Version

16.0 or higher

Displays detailed information about a single product. To use this method with SYSVIEW Version 16.0 or
higher, you must have a product license.
Alternatively, in SYSVIEW Version 17.0, you can use SYSVIEW Essentials, which is a lightweight
configuration of SYSVIEW. You do not need a license for SYSVIEW Essentials.

IBM FXEPRINT
batch utility

Displays detailed information about all registered Broadcom mainframe products.

Your system console Displays the feature enablement status for a single product.

View the Data Using SYSVIEW or SYSVIEW Essentials

SYSVIEW and SYSVIEW Essentials include commands to display the IBM Function Registry for z/OS data for your
product. This data can include the product release and maintenance level, product features, and the use counts for those
features. The specific data that is shown depends on the data that Fast Recover reports to the function registry.

1. From any SYSVIEW menu, type FXE in the Command field and select Enter.
The IBM Function Registry for z/OS panel appears.
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2. Find "Broadcom" in the Vendor column and type SB in the Cmd field next to it. Select Enter.
The registered Broadcom products appear.

3. Tab to your product and select Enter.
The function registry information for the selected product appears.

View the Data Using FXEPRINT

The IBM FXEPRINT batch utility generates a report that provides information about all Broadcom mainframe products that
are registered with the IBM Function Registry for z/OS. This data can include the product release and maintenance level,
the product features, and the use counts for those features. The specific data that is shown depends on the data that Fast
Recover reports to the function registry.

Use the following JCL to run the IBM FXEPRINT batch utility:
//FXEPRINT EXEC PGM=FXEPRINT,TIME=1440,REGION=0K

//SYSOUT   DD SYSOUT=A,DCB=(LRECL=80)

//SYSIN    DD DUMMY

View the Data Using the System Console

Use the following command to display the status of the registered features for Fast Recover on the system console:
D FXE,VN=BROADCOM,PN='product_name',IID=ssid*,FN=*,STATE

product_name
Specifies the product name. For Fast Recover, enter Fast Recover for Db2 for z/OS.

ssid
Specifies the subsystem ID.

The feature information for Fast Recover appears on the system console.
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Using
This section explains how to use Fast Recover. Here you can find suggested best practices to follow. You can also
find instructions for building and restarting your JCL jobs, designing a Db2 subsystem, monitoring a recovery, and using
sort processing. Instructions for performing various types of recovery tasks are also provided.

Online Interface

You can use the optional online interface to generate and submit jobs. The online interface provides an easy method of
generating utility job streams quickly and without error.

Db2 Command Processor

The Db2 Command Processor lets you execute Db2 commands from within a product session. This utility also provides
help with the command syntax.

For more information about the Utilities Online Interface and the Db2 Command Processor, see the Database
Management Solutions for Db2 documentation.

Best Practices
The following best practices can improve Fast Recover performance and can minimize the elapsed time to complete a job.
Review your jobs and make the following changes:

• To maximize performance, follow these guidelines:
– Set SPACE-DEFN to YES.
– When you recover both a tablespace and its indexes, perform the index recovery immediately after the tablespace

recovery.
– Use MAXTAPES to avoid device contention.
– Set an appropriate value for MAXTASKS.
– Use dynamically allocated sort work data sets.
– Use stacked image copies.

• Use a single RECOVER statement for all objects. If you use tape stacking for your image copy data sets,
specify RETAIN YES.
Fast Recover reads the data sets once for each RECOVER statement; therefore, using a single RECOVER statement
lets it process the Db2 recovery log more efficiently. Specifying RETAIN YES lets Fast Recover optimize the recovery
order of the objects and mount a VOLSER only once during the RECOVER statement.

• Use SORT-LOG YES or SORT-LOG CONCURRENT for your recovery jobs.
The SORT-LOG options let you sort the log records in object order. An object order sort lets Fast Recover make
better use of system resources because it can close the data sets after processing all log records for an object. (If you
recover to an image copy, no log records are used.)

• When you use SORT-LOG YES, recover a tablespace and rebuild its indexes in the same job step.
Combining RECOVER and REBUILD statements in the same job step while using SORT-LOG YES lets Fast Recover
make a single pass through the tablespace to rebuild the index. Using a single pass decreases the processing time.

• Consider whether to include the ALLMSGS keyword.
When a job includes ALLMSGS, it generates many informative messages. These messages slow down the elapsed
time of the recovery. However, the extra messages help you analyze the situation when a problem occurs. Unless
reduced elapsed time is vital at your site, include ALLMSGS.

• Consider disk activity.
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When you recover an object from an image copy that is on a volume with high activity, it causes contention with the
job. Contention can also occur when the object to recover is on a volume with high activity.

Building Jobs
Using Fast Recover consists of building JCL jobs that contain the appropriate syntax to perform the necessary tasks. This
section provides information on the following topics:

• How to build a JCL job
• How to verify your SYSIN statements
• How to use IBM JCL with Fast Recover

Build a JCL Job
This scenario explains how to build a JCL job for Fast Recover. Building a job consists of specifying valid JOB, EXEC, and
DD statements and inserting the appropriate utility syntax.

As a database administrator (DBA), you are responsible for maintaining the databases at your site. You accomplish this
task by using the Database Management Solutions for Db2 batch utilities. As part of this process, you build JCL jobs
that contain the appropriate syntax to perform the necessary tasks. For example, you might want to recover multiple Db2
tablespaces and indexes in a single job step. You can use Fast Recover to perform exceptionally quick recoveries to get
your Db2 systems back online quickly and reliably.

This scenario makes the following assumptions:

• A data set has already been allocated to contain your JCL.
• The data set does not have unusual profile options, such as PACK ON, that can interfere with processing.
• You have basic knowledge about how to code and submit JCL jobs.

Use this scenario to guide you through the process:
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1. Specify a JOB statement.
2. Specify an EXEC statement.
3. Specify the DD statements.
4. Specify the utility syntax.

Specify a JOB Statement
A JOB statement marks the beginning of the job, specifies the job name, and provides more job information.

A JCL job requires a valid JOB statement to mark the beginning of the job, specify the job name, and provide more job
information. When you specify these parameters, follow the job standards at your site.

Specify the following JOB statement:

//jobname  JOB  (account),'jobdesc',CLASS=jobclass,MSGCLASS=outputclass,REGION=nM

The JOB statement has the following parameters:
jobname

Specifies the job name.
Limits: 1 to 8 characters

account
Specifies the accounting information for the job.
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jobdesc
Provides a brief job description.

jobclass
Assigns a job class to the job.
Limits: 1 to 8 characters

outputclass
Assigns an output class to the job log.
Limits: 1 character

nM
Specifies the amount of central or virtual space that the job requires, in megabytes.
We recommend specifying REGION=0M to let the utility use as much storage as required. Verify with your
systems programmer that user exits at your site are not restricting memory allocation for REGION=0M requests.

Specify an EXEC Statement
A JCL job requires a valid EXEC statement to specify the module to execute and other parameters. For Database
Management Solutions for Db2 utilities, this statement calls the PTLDRIVM product driver.

Specify the following EXEC statement:

//stepname EXEC  PGM=PTLDRIVM,PARM=('[SUFFIX=xx],EP=UTLGLCTL/Db2_subsystemid,

//                            [CHECK|PREVIEW|RESTART(parm)],planname,utilid') 

To continue the PARM= keyword onto a second line, enclose its specified value in parentheses as shown here. Also
enclose any subexpressions in apostrophes followed by a comma. The continued PARM value can begin anywhere
in columns 4 through 16 on the next line. No additional commas are required because enclosing the PARM value in
parentheses provides the continuation.

The EXEC statement has the following parameters:

stepname
Identifies the job step within the JCL. Specify something meaningful, like RECOV.

SUFFIX=xx
(Optional) Specifies a suffix for the PTISYS parmlib member. Use this parameter when multiple members exist.
This parameter overrides the SUFFIX value in the ENVDEF parmlib member. If ENVDEF is not present and you
omit SUFFIX from your EXEC statement, SUFFIX defaults to 00.
For information about creating an ENVDEF parmlib member, see Create an ENVDEF Global Parmlib Member in
the Database Management Solutions for Db2 documentation.

EP
Specifies the program name. Specify UTLGLCTL. This parameter is required.

Db2_subsystemid
Names the Db2 subsystem where the objects reside. If data sharing subgroups have been defined in the
SYS1.PARMLIB(IEFSSNxx) member, you can specify a subgroup name here instead. This parameter is required.

CHECK
(Optional) Validates the utility statement syntax without actually running the utility.

NOTE
CHECK, PREVIEW, and RESTART are mutually exclusive. Specify only one in your EXEC statement.

PREVIEW
(Optional) Validates the utility statement syntax and verifies that the specified objects exist without actually
running the utility.
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RESTART
(Optional) Specifies whether to restart the job. If you restart a job, do not modify the objects (dbname.tsname) in
the utility syntax.
Fast Recover processes all objects within a statement as a unit. A statement is defined as a RECOVER or
REBUILD statement within the SYSIN syntax portion of the job. After a statement completes processing
successfully, all entries in the restart table for that statement are marked as complete, and the entries remain
in the table. After all statements in a job complete processing successfully, the entries for all statements are
deleted. If any object within any statement fails to complete successfully, all entries for all statements remain in
the restart table. Objects that have been recovered successfully are marked as such. If an object is not marked as
successful, the recovery has failed or it has not been started.
If you include RESTART, also specify SORTLOG YES or SORTLOG CONCURRENT in your SYSIN syntax so
that the job can restart where it left off.

WARNING
If you specify SORTLOG NO, all objects finish simultaneously during a recovery. Fast Recover is not
aware that the recovery has completed until it runs out of logs to apply. If any object fails recovery, you
must recover all objects (which negates the use of RESTART processing).

See the following examples, keeping in mind that Fast Recover processes one statement at a time.
The first example specifies SORTLOG YES, therefore it processes all objects as one statement, making this
syntax an example of concurrent index recovery:
RECOVER TABLESPACE dbname1.tsname1

        TABLESPACE dbname2.tsname2

        TABLESPACE dbname3.tsname3

SORTLOG YES

REBUILD INDEX (ALL) TABLESPACE dbname1.tsname1

REBUILD INDEX (ALL) TABLESPACE dbname2.tsname2

REBUILD INDEX (ALL) TABLESPACE dbname3.tsname3

The second example processes the objects as four separate statements, making this syntax an example of non-
concurrent index recovery:
RECOVER TABLESPACE dbname1.tsname1                    (statement #1)

        TABLESPACE dbname2.tsname2

        TABLESPACE dbname3.tsname3

REBUILD INDEX (ALL) TABLESPACE dbname1.tsname1        (statement #2)

REBUILD INDEX (ALL) TABLESPACE dbname2.tsname2        (statement #3)

REBUILD INDEX (ALL) TABLESPACE dbname3.tsname3        (statement #4)

The following RESTART options are valid:
PHASE

Locates a current restart row, but recovers only the objects that are marked as not already completed.
When you perform a concurrent index recovery (by specifying SORTLOG YES), an index and the
tablespace to which it belongs are recovered as a set. If any object within a set fails recovery, that entire
set (index and associated tablespace) is recovered during RESTART(PHASE) processing.

BYPASS
Deletes a RESTART record, if one is found, and starts processing as if this job were a new job. If a
RESTART record is not found, the utility starts processing as if the job were new. In either case, the utility
always begins processing with the first object in the recovery job.

TERM
Places all objects, regardless of stability, into their original status.

WARNING
We do not recommend using RESTART(TERM). After a recover process has started, objects
are not stable until the recovery completes successfully. Using the TERM parameter can cause
unpredictable results.
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blank (no specification)
Assumes that this job is a new job. The utility checks the RESTART table for a RESTART record for the
object. If a record is found, an error message indicates that you must specify a RESTART parameter.

planname
Specifies the plan name for the Database Management Solutions for Db2 utilities. This parameter overrides the
default plan name in hlq.CDBAPARM.

utilid
Specifies a utility ID for the job. Include a comma on the left side of the utilid variable or verify that the PARM
statement does not split over two lines. Do not include any spaces between quotes (for example, PARM=' parm').
Limits: 17 characters or less
If you omit utilid, it defaults to the following value:
 userid.jobname 

In the default ID, userid is the user ID of the job submitter and jobname is the job name.

NOTE
To restart a utility job that someone else submitted, specify the utility ID for that job in the EXEC
statement when you restart it. When the utility ID defaults to the user ID of the submitter, that user can
restart the job without specifying the utility ID.

Specify the DD Statements
A JCL job requires valid DD statements to specify the data sets that the utility needs. Each utility call (that is, each job
step that executes a utility) requires a STEPLIB, PTIPARM, PTIMSG, and SYSIN DD statement.

Follow these steps:

1. Specify the following DD statements:
//STEPLIB   DD  DSN=PTIPROD.xxxxxx.CDBALOAD,DISP=SHR

//          DD  DSN=Dxxx.PRIVATE.DSNEXIT,DISP=SHR

//          DD  DSN=DSN.Vxxx.DSNLOAD,DISP=SHR

//*

//PTIPARM   DD  DSN=PTIPROD.xxxxxx.CDBAPARM,DISP=SHR

//*

//PTIMSG    DD  SYSOUT=*

//*

Where:
STEPLIB

Specifies the load libraries for the Database Management Solutions for Db2 utilities. If you do not specify a Db2
load library, the job fails.
If you run a utility on a table with an EDITPROC or FIELDPROC, the CDBALOAD concatenation in
hlq.CDBAPARM(SETUP) must specify the library containing the EDITPROC or FIELDPROC.

PTIPARM
Specifies the parameter library hlq.CDBAPARM.

PTIMSG
Specifies a data set to contain the status messages and output from the utility execution. This data set must be
fixed block.

2. (Optional) Specify one or more of the following DD statements in your job for optional data sets. Include a DD
statement for each data set you want to use (except for sort work data sets, which can be allocated dynamically).
//PFRMSG   DD SYSOUT=*

//*

//PTILIB   DD DISP=status,DSN=hlq.xxxxxxxx.CDBALOAD
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//         DD DISP=status,DSN=hlq.xxxxxxxx.SDSNEXIT

//         DD DISP=status,DSN=hlq.xxxxxxxx.SDSNLOAD

//*

//SYSCPx01 DD DSN=userid.table.syscpnyy 

//            DISP=(,status), 

//            UNIT=unit_type,SPACE=(alloc_unit,(primary,secondary),RLSE),

//*

//SLxxWKnn DD UNIT=unit_type,SPACE=(alloc_unit,(primary,secondary),RLSE), 

//            STORCLAS=NONSMS,DATACLAS=DEFAULT

//*

//SLxxMSG  DD SYSOUT=* 

//*

//STxxWKnn DD UNIT=unit_type,SPACE=(alloc_unit,(primary,secondary),RLSE), 

//            STORCLAS=NONSMS,DATACLAS=DEFAULT

//*

//STxxMSG  DD SYSOUT=*    

//*

//SYSUDUMP DD SYSOUT=*

//*

Where:
PFRMSG

Specifies the data set containing the recovery completion messages that are generated for every recovered
object.

PTILIB
Specifies the data set that contains load libraries. Include the PTILIB DD statement only when you want to run in
IBM compatibility mode.

SYSCPx01
Specifies the image copy data set. The data set must be formatted as internal. The x represents the copy number.
The syntax is QUICKCOPY and it is automatic.

Sort Processing Data Sets
SLxxWKnn

Specifies the sort work data set for SORTLOG YES recovery.
SLxxMSG

Specifies the sort output messages data set for SORTLOG YES recovery.
STxxWKnn

Specifies the sort work data set for index space recovery.
STxxMSG

Specifies the sort output messages data set for index space recovery.
SYSUDUMP

Specifies the data set containing the dump that is created when the job sets a return code greater than 4. Also
specify ABEND-TASK in your syntax for the dump to be written to this SYSUDUMP.SYSOUT data set.

3. Specify the SYSIN DD statement. This statement is required, and it appears last in the job:
//SYSIN    DD  *

  RECOVER

SYSIN
Specifies the input data set from which to read the utility control statements. These statements begin with a utility
name (for example, RECOVER) and are followed by the utility-specific syntax.
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Specify the Utility Syntax
Include the Fast Recover syntax in your job as part of the SYSIN stream.

Follow these steps:

1. Specify the RECOVER or REBUILD control statement and the appropriate keywords.
2. (Optional) Insert comments in the syntax:

• Enter an asterisk (*) in the first column to comment the entire line.
• Enter two hyphens (--) in the first two columns to comment the entire line.

The following example shows a comment:
//SYSIN   DD  *

      RECOVER TABLESPACE SAMPDB.SAMPTS1

              SORTLOG  YES

              ALLMSGS

              STOP-LIMIT 3 

*     COMMENT HERE

These commenting tips apply only to Fast Recover. Different utilities provide different support for comments.
3. (Optional) Insert control statements for other utilities to invoke them in the same job. For example, you can invoke

Quick Copy to create image copies while the data is in memory for the recovery process. A license is typically required
for each utility.
Your JCL job has been built. You can now submit the job or save it for later reuse.

Verify SYSIN Control Statements Using UTCHECK REXX
You can use UTCHECK REXX to verify your SYSIN control statements. The SYSIN control statements for all Db2 utility
jobs (including existing jobs) must start with the utility statement. You can manually check your JCL for the required
utility statements. However, depending on the number of SYSIN control statements in your JCL, it can be easier to use
UTCHECK REXX. UTCHECK evaluates the JCL step by step and flags the in-stream SYSIN DD statements that do not
contain a valid utility name as the first command.

NOTE
UTCHECK executes only on in-stream SYSIN files. If your Db2 utility JCL executes a procedure, edit the
UTCHECK REXX exec to look for the procedure name. See the instructions in the UTCHECK REXX exec file.

Follow these steps:

1. Create a UTCHECK input data set that includes the name of the data set containing the JCL to check, and a list of the
members within that data set. The data set name must be the first word on the first line, and each member name must
be the first word on succeeding lines. UTCHECK REXX ignores any information following the data set and member
names.
See the following sample data set:
CADB2.UTILITY.JCL

LOAD1

LOAD2

REORG1

COPY1

RECOVER1

You can use the ISPF Print Index function to generate the previous information. After you generate the listing, remove
all extraneous information from the file.

2. Open the UTCHECK JCL that is provided in the installation CDBAJCL library. Insert the name of your UTCHECK input
data set in the %UTCHECK < DATASET NAME > line.

3. Execute the following command, in which UTCHECK.input is the name of your input data set:
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exec 'hlq.CDBACLS0(UTCHECK)' 'UTCHECK.input'

During execution, output messages indicate whether the JCL conforms to the SYSIN DD statement requirement.
Line numbers indicate the location of statements that do not conform to the requirement, as shown in the following
example:
USER1.TEST.JCL(@PRRTEST) OK             

USER1.TEST.JCL(@PRRTEST) OK             

USER1.TEST.JCL(@PRRTEST) OK             

USER1.TEST.JCL(@PRRTEST) OK             

USER1.TEST.JCL(BIGPFL)   OK               

USER1.TEST.JCL(BIGPFL)   OK               

USER1.TEST.JCL(BIGPRR)   OK               

USER1.TEST.JCL(BIGPRR)   line 198  ********

USER1.TEST.JCL(GTECONV)  OK              

USER1.TEST.JCL(GTEPRR)   line 40  ********

USER1.TEST.JCL(GTEPRR)   OK               

USER1.TEST.JCL(GTEPRR)   OK               

USER1.TEST.JCL(GTEPRR)   OK               

USER1.TEST.JCL(GTEPRR)   OK

4. Edit your existing jobs as necessary to add the required utility statements.

Use IBM JCL with Broadcom Utilities
Fast Recover uses syntax that is compatible with the IBM utilities.

You can use existing IBM utility JCL to run Fast Recover with only minor changes. When Broadcom utilities run in IBM
compatibility mode, most IBM syntax is recognized.

Broadcom utilities adhere to IBM syntax diagram rules regarding the use of parentheses. Broadcom utilities tolerate the
use of parentheses only where documented in IBM syntax diagrams or as documented in the Reference.

Follow these steps:

1. Create a parmlib load module or add a PTIPARM DD that specifies the utilities parmlib name. See the following
example:
 //PTIPARM  DD  DISP=SHR,DSN=PTIPROD.relxxx.CDBAPARM

NOTE
For more information about how to set up global and product-specific parmlib members, see Database
Management Solutions for Db2 documentation.

2. Edit the IBM EXEC statement as follows:

• PGM=DSNUTILB

Change the program name to XSNUTILB or rename module XSNUTILB in the Broadcom load library to
DSNUTILB.

• PARM='system,[uid],[utproc]'

Change system to the Db2 subsystem, uid to the utility ID of the job. Also change utproc to a valid restart
parameter to enable restart processing when XSNUTILB is executed.

See the following example:
 //Stepname EXEC PGM=XSNUTILB,PARM='DB2A,TESTUSER,RESTART(BYPASS)'

3. Modify STEPLIB to concatenate the Broadcom load library ahead of the Db2 load library.
4. (Optional) Include a PTILIB DD statement that contains the load libraries. See the following sample PTILIB DD

statement:
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 //PTILIB     DD   DSN=PTIPROD.RELxxx.CDBALOAD,DISP=SHR

 //           DD   DSN=Vxxx.PRIVATE.DSNEXIT,DISP=SHR

 //           DD   DSN=DSN.Vxxx.DSNLOAD,DISP=SHR

 //*

          

Delete and Redefine VSAM Data Sets
You can delete and redefine VSAM data sets by using the SPACE-DEFN parameter.

When Db2 creates a VSAM data set, it uses the RECOVER option. When Fast Recover creates a VSAM data set, it uses
the SPEED option. The SPEED option performs the I/O to these data sets more quickly. Therefore, we recommend that
you use SPACE-DEFN YES (the default) when you create a Db2 object. However, after the parameter has been changed
to SPEED, Fast Recover runs more quickly with SPACE-DEFN NO because it does not have to delete and define the
VSAM data sets.

The SPEED option does not affect Db2 processing. The following table describes which SPACE-DEFN option to use in
various situations:

Situation Use This Option
You have altered the definition of a data set for STOGROUP-
defined objects.

SPACE-DEFN YES. The new definition is not in effect until the
data set is deleted and redefined.

You are moving the STOGROUP-defined tablespace to another
volume.

SPACE-DEFN YES. The data sets are deleted and new ones are
created on the other volume. This change is not made until you
use SPACE-DEFN YES.

You want to reclaim fragmented space. SPACE-DEFN YES.
You have created an object. SPACE-DEFN YES. The data set is created with the SPEED

parameter.
All other situations. SPACE-DEFN NO.

Design a Db2 Subsystem That Simplifies Recovery
The initial design of a Db2 subsystem affects your recovery options. For example, if both bootstrap data sets (BSDS) are
on the same volume and a hardware failure causes you to lose that volume, you must do more recovery work.

Recommendations for a Db2 Subsystem Design

To design your Db2 subsystem with recovery in mind, follow these suggestions:

• Separate your BSDS data sets.
• Separate your active logs.
• Copy your archive logs to tape.

Dual BSDS and Active Logs

Always locate the BSDS data sets on separate controllers, channels, and volumes. Separate the two copies of the active
log data sets in the same way. If a volume fails, separating the dual copies provides protection. If one copy of the BSDS or
active log is lost, Db2 issues a message and it continues processing. However, if both copies are lost, Db2 halts.

Archive Log Files

Archived logs can take up much space, and that gets expensive on DASD. However, when you place your archived logs
on tape, Db2 takes longer to read the records that must be applied to the object being recovered.
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This problem is compounded in data sharing environments because you may need archived logs from several Db2
subsystems to recover a single object. If the archive logs are all on tape and you use the IBM RECOVER utility, you must
mount all tapes at once to recover. You can copy some of the tapes to DASD. However, if they are not cataloged, you
must update the BSDS. Otherwise, you might not be able to recover an object.

Db2 provides a partial solution to this dilemma: you can archive one copy of the log file on DASD and the other copy
on tape. This tactic saves half the space that is needed on DASD. Make two copies of the archive logs and send the
copies off-site. That way, you have a backup copy in case of media failure, both at your off-site location and in your data
processing shop.

You can also take image copies frequently enough that archived logs are needed only for fallback situations where the
current image copy is corrupt or unavailable.

If you cannot take frequent image copies, you can use Merge/Modify to accumulate the log records to make up-to-date full
image copies for the most dynamic objects in the subsystem. Then you can write the archives to tape, knowing that they
are not needed except in fallback situations.

Fast Recover lets you work easily with archive logs on tape. Because the log records are sorted before they are applied,
you can recover objects from archive logs on tape, even when you have only one tape drive available.

Monitor the Recovery Process
You can monitor the recovery process by reviewing the recovery completion messages that are issued for every object.
These messages indicate the job progress and provide important recovery information to help you track the recovery
status of individual objects.

Fast Recover provides error, warning, and informational messages that are externalized from the code. You can edit these
external messages to reword the text of the messages.

We recommend that you include an optional PTIMSG DD statement in your JCL. This DD statement defines a data set
where all IFI and VSAM output is written, making it easier to review your job output.

Critical messages are written to the CRITICAL-MSGDDN ddname that is specified in the UTIL parmlib member. You can
separate the critical messages from other messages, making it easier to review your job output.

Recover an Entire Database
You can recover an entire database to the current point in time with a single command. You do not have to specify the
names of the objects in the database. If the indexes are defined with COPY YES, the following syntax also recovers the
associated indexes.

To recover an entire database, specify the following syntax:

RECOVER DATABASE dbname1

        MAXTASKS n

        SORTLOG YES

RECOVER INDEX (ALL) TABLESPACE dbname1.%

Recover a Partitioned Tablespace or Indexspace
The following options dictate whether to recover partitioned objects by partition or all partitions as a whole: BY-PART,
ALLPARTS, DSNUM, INT, and wildcards.

When you recover a partitioned tablespace or indexspace, the way the image copies were made limits how you can
recover them.

Consider the following limits when you recover partitioned tablespaces or indexspaces:
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• If you copied the objects by partition, also recover them by partition. You can recover the partitions concurrently in
separate jobs, or you can recover them concurrently in the same statement.

• If an image copy of the entire object was taken immediately, you can recover the partitions separately or you can
recover the entire object.

When objects are processed by partition, we recommend that you use the dynamic Quick Copy allocation (PQCPARM)
rather than defining image copy data set names in the SYSIN.

Process Objects By Partition

You can use various settings to process partitioned objects at the partition level. The ALLPARTS and BY-PART options
in the PFR parmlib member (hlq.CDBAPARM) let you set the partition-level processing across the system. The BY-PART
keyword in the Fast Recover SYSIN lets you set the partition-level processing for the database that is specified in the job.

Database Processing
To process objects that were specified with a DATABASE keyword by partitions, perform any of the following
actions:

• Use wildcards in the object specification. For example:
RECOVER DATABASE D%2

ACCUMULATE INDEX(ALL) DATABASE D%3

• Specify BY-PART YES. For example:
RECOVER DATABASE DB1 BY-PART YES

• For a system-wide setting, specify ALLPARTS YES in the parmlib member.
This setting applies BY-PART processing to all objects. To limit BY-PART processing only to objects that are
specified with a DATABASE keyword, specify ALLPARTS NO and BY-PART YES in the parmlib member. You
can then suspend processing by partitions in individual jobs by specifying BY-PART NO in the job.
The ALLPARTS YES setting can decrease the performance significantly when you are processing copies that
were taken with DSNUM ALL. Use ALLPARTS YES only in an environment where you cannot determine how
the copies were taken.

Tablespace, Index, and Indexspace Processing
To process objects that were specified with a TABLESPACE, INDEX, or INDEXSPACE keyword by partitions,
perform any of the following actions:

• Use wildcards in the object specification. For example:
RECOVER TABLESPACE DB3.D%1TS

ACCUMULATE INDEXSPACE DB3.D%IXS

• Specify individual partitions to be processed using DSNUM int or PART int. For example:
RECOVER INDEXSPACE DB3.DB3IXS1 PART 1

        INDEXSPACE DB3.DB3IXS1 PART 3

        INDEXSPACE DB3.DB3IXS1 PART 5

If DSNUM int is specified, the ALLPARTS YES setting in the parmlib member is ignored. Only the specified
partitions are processed.

• For a system-wide setting, specify ALLPARTS YES in the parmlib member. This setting has priority over
DSNUM ALL in your jobs.
The ALLPARTS YES setting can decrease the performance significantly when you are processing copies that
were taken with DSNUM ALL. Use ALLPARTS YES only in an environment where you cannot determine how
the copies were taken.

List Processing
Objects that were specified with LIST are always processed according to the ALLPARTS value in the parmlib
member.
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NOTE
The BY-PART, DSNUM, and PART keywords are not permitted with LIST. If these keywords are
specified, the job fails.

The following diagram illustrates how the partition-level processing settings on different levels are resolved:
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Examples: Recover Objects By Partitions
The following examples show various settings that you can use to recover tablespaces and indexspaces by
partitions.

• If you use wildcards in the object specification, the objects are processed by partition regardless of any
other setting.
The following RECOVER statements recover the tablespaces or indexspaces of the database by partition:
RECOVER DATABASE D%1 BY-PART NO

RECOVER INDEX (ALL) TABLESPACE D%1.TS%

RECOVER TABLESPACE D%2.TS% DSNUM ALL

RECOVER INDEXSPACE D%2.ISP% PART ALL

• If you specify BY-PART YES for a database in the job, the partitioned tablespaces of the database are
processed by partition. The ALLPARTS NO or BY-PART NO options in the parmlib member are overridden.
The following statement recovers all partitioned tablespaces of the DB1 database by partition:
RECOVER DATABASE DB1 BY-PART YES

• If you specify ALLPARTS YES in the parmlib member, objects in all recovery jobs are always processed by
partition regardless of any other settings.
With the ALLPARTS YES option in the parmlib member, the following RECOVER statements recover the
tablespaces or indexspaces of the DB1 database by partition:
RECOVER DATABASE DB1 BYPART NO

RECOVER TABLESPACE DB1.TS1 DSNUM ALL

RECOVER LIST LT1 DSNUM ALL

RECOVER INDEXSPACE DB1.ISP1 PART ALL

• If you specify ALLPARTS NO and BY-PART YES in the parmlib member, only objects that are specified
with a DATABASE statement are processed by partition.

Recover a Tablespace with Index
When you recover a tablespace and its indexes, recover them in the same job by specifying the RECOVER INDEX
and RECOVER TABLESPACE statements in the same job step. For the best performance, include SORTLOG YES in
the RECOVER TABLESPACE syntax. Fast Recover recovers index keys directly from the sort process without using a
SYSUT1 data set, saving workspace and processing time.

Otherwise, indexes are recovered after the tablespace, requiring a scan of the rebuilt tablespace.

Sample JCL to recover a tablespace and associated indexes is provided in member hlq.CDBAJCL(RECOVER1).

Recover Indexes
Fast Recover can restore all indexes for a tablespace by rebuilding indexes from the tablespace or by recovering them
from indexspace image copies.

To rebuild indexes, use the REBUILD control statement as shown in the following example:

REBUILD INDEX (ALL)TABLESPACE dbname.tsname1 MAXTASKS 3 

To recover indexes from image copies, use the RECOVER control statement as shown in the following example:

RECOVER INDEX (ALL) TABLESPACE dbname.tsname1 MAXTASKS 3

If automatic index rebuilding is disabled, the RECOVER control statement recovers only those indexes that are defined
with COPY YES.

If automatic index rebuilding is enabled, the RECOVER statement recovers COPY YES indexes and rebuilds COPY NO
indexes.
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Automatic Index Rebuilding

Automatic index rebuilding allows the RECOVER control statement to rebuild indexes that are defined with COPY NO.
This function allows the recovery of all indexes with a single RECOVER control statement.

To enable this function, specify the following values in the PFR member of hlq.CDBAPARM parmlib:

AUTO-IX-REBUILD YES
Enables the automatic index rebuilding.

Recover Multiple Objects
You can recover multiple objects concurrently. When you include two tablespaces in the same RECOVER statement
and you use the MAXTASKS keyword to enable multitasking, the tablespaces are recovered concurrently. When you
insert a REBUILD INDEX statement for indexes on the recovered tables in the same job step, it is also included in the
concurrent processing.

Recover Multiple Tablespaces

A sample JCL to recover multiple tablespaces and associated indexes is provided in member hlq.CDBAJCL(RECOVER4).

When you recover several tablespaces in the same job, you can include the RECOVER and SORTLOG YES
statements to make the job run more efficiently. The RECOVER statement specifies the tablespaces to recover
concurrently. Fast Recover uses the available tape drives to perform as many concurrent recoveries as possible. Any
remaining tablespaces are recovered serially. If a task cannot obtain a tape drive, it waits until one is available.

If log records will be applied, include the SORTLOG YES statement in the recovery job. Fast Recover makes one pass
through the log for each RECOVER statement. The utility sorts the log records once for all recovered tablespaces in a
RECOVER statement before it applies the logs to the tablespaces. This process yields significant time savings.

The following example uses the list format to recover multiple tablespaces with their indexes. The MAXTASKS 2 limits
the number of concurrent sort tasks to two tasks for the tablespaces and two tasks for each set of indexes. However, the
maximum number of concurrent index sorts is a total of four, because no more than two tablespaces can feed into the
index sorts at one time.

RECOVER TABLESPACE xx.yy1

        TABLESPACE xx.yy2

        TABLESPACE xx.yy3

        TABLESPACE xx.yy4

        TABLESPACE xx.yy5

                    :     

                    :     

        TABLESPACE xx.yy10

        TABLESPACE xx.yy11

     SORTLOG  YES

     MAXTASKS 2

 REBUILD INDEX (ALL) TABLESPACE xx.yy1  MAXTASKS 2

 REBUILD INDEX (ALL) TABLESPACE xx.yy2  MAXTASKS 2

 REBUILD INDEX (ALL) TABLESPACE xx.yy3  MAXTASKS 2

 REBUILD INDEX (ALL) TABLESPACE xx.yy4  MAXTASKS 2

 REBUILD INDEX (ALL) TABLESPACE xx.yy5  MAXTASKS 2

                   :     

                   :

 REBUILD INDEX (ALL) TABLESPACE xx.yy10  MAXTASKS 2

 REBUILD INDEX (ALL) TABLESPACE xx.yy11  MAXTASKS 2

 

 39



 Fast Recover™ for Db2 for z/OS 20

Processing Order for Multiple Tablespaces

Before the recovery process begins, the selected objects are queued according to the following guidelines. This order
maximizes concurrent processing:

1. Objects are sorted into partitioned and non-partitioned. The partitioned objects are recovered first.
2. Objects are ordered alphabetically by database.tablespace name.
3. Objects are ordered by ascending partition number (DSNUM).

Consider the following example, which submits multiple tablespaces for recovery:

RECOVER TABLESPACE A.B

         TABLESPACE X.Y DSNUM 3,4

         TABLESPACE O.P DSNUM ALL

         TABLESPACE E.F

         TABLESPACE C.D

         TABLESPACE X.Y DSNUM 1,2

The tablespaces are recovered in the following order:

O.P DSNUM ALL             partitioned tablespaces in alphabetical

X.Y DSNUM 1,2             order, then by partition number

X.Y DSNUM 3,4          

A.B                       non-partitioned tablespaces in   

                          alphabetical order

C.D                           

E.F         

Using Stacked Image Copies for Recovery Input

Stacked image copies are image copies of multiple tablespaces or partitions that are stored on the same tape. When you
read the image copies to recover multiple tablespaces or to use in change accumulation, the single tape source for the
image copies can create a bottleneck.

The RETAIN keyword helps prevent repeated dismounting of the tape when you are recovering a tablespace or
tablespaces that have their image copies on the same tape. If a tape contains only one image copy that is needed for the
recovery, it is not retained.

NOTE
Remounts can be mandatory when image copies span two or more tapes.

When you work with stacked image copies, Fast Recover can multitask despite the single thread processing that is
required for reading the image copies. In this case, do not specify MAXTASKS in your job. Instead, use the default
values for TS-MAXTASKS or IX-MAXTASKS in hlq.CDBAPARM (depending on whether a tablespace or index is being
recovered). Multitasking occurs when possible.

In a recovery scenario with image copies stacked on a single tape, the utility can perform only one task. But if you have
20 tablespaces that are stacked across two tapes (10 on each), the utility can perform two tasks. Your image copy setup
determines the best way to set up your recovery scenario.

Recovery Analyzer lets you recover many objects that are split across several jobs with the Optimize Recovery option.
This option, set on the PRA Global Strategy Options panel, enables you to avoid repeated volume mounts and dismounts.

Recover NOT LOGGED Tablespaces
You can recover NOT LOGGED tablespaces by selecting an image copy as your recovery point.
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You can reduce logging volume by suppressing the logging for base tablespaces and their indexes. Applying the NOT
LOGGED attribute to a tablespace indicates that modifications should not be recorded in the log. The NOT LOGGED
attribute suppresses the logging of undo and redo information.

All tablespaces can be recovered to a prior point in time. If a tablespace is created as LOGGED and it is never altered
to NOT LOGGED, all updates to that tablespace are recoverable. You can choose any point in the log as your recovery
point. However, if you apply the NOT LOGGED attribute to a tablespace and then you update it, the updates are not
recoverable because they are not recorded in the log. In this case, you must choose an image copy as your recovery
point. Each image copy establishes a recovery point. Also, if you specify TORBA or TOLOGPOINT you must specify a
value that is a recoverable point.

Recover Tablespaces with Non-Matching Table OBIDs
You can recover tablespaces when the table OBIDs do not match by using image copy data.

You might need to perform a non-matching OBID recovery when you are doing any of the following tasks:

• Migrating data between like tablespaces, with OBID translation (from a production system to a test system, for
example), with the ability to apply log records from different subsystems.

• Recovering a dropped tablespace.
• Substituting for DSN1COPY. The current tablespace data is overlaid with image copy data.

You can recover the tablespace from any of the following types of image copies:

• A full sequential image copy
• A full sequential image copy with selected log records applied
• An inline image copy

Consider the following items when recovering objects with non-matching OBIDs:

Recovery across Subsystems

If the following criteria are met, you can recover a tablespace from image copies that are on different Db2 subsystems and
can apply log records from different Db2 subsystems:

• Shared DASD is present between both subsystems.
• A bootstrap data set is defined in the parmlib member of the remote (recovering) system.

Basic Rules and Limitations

The following rules apply when you recover a tablespace from an image copy with OBID translation:

• The target tablespace and its tables must be created before the recovery and must have the same attributes as the
source tablespace and its tables.

• If the source image copy is of a partitioned object, all partitions must contain the same row format.
• An image copy of the recovered tablespace is created automatically, unless you specify the NO-NEW-COPY keyword.
• No SYSCOPY row is created for the recovery.
• UPDATE-CATSTATS and REAL TIME STATS processing is disabled.
• STARTUP-ACCESS is set to RW.
• You cannot recover from a FlashCopy image copy or a concurrent image copy.
• Log Apply is supported only when you specify SORTLOG YES.
• To recover from an inline image copy, you must specify SORTLOG NO or SORTLOG CONCURRENT.
• The PGLOGRBA and PGBigRBA fields are reset to zeros in the pages of the target tablespace.
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Status of the Objects after Recovery

• If you disabled creation of a full image copy by specifying the NO-NEW-COPY keyword, the tablespace is in copy
pending status after the recovery.

• If you do not include a REBUILD INDEX statement to perform concurrent index recovery, all indexes are in rebuild
pending status after the recovery.

• Tables with enforced referential constraints are placed in check pending status. (Tables with not-enforced referential
constraints are not placed in check-pending status because the referential constraints are expected to be enforced by
external means.)

OBID Translation Options

You can use the following RECOVER TABLESPACE keywords to control the tablespace recovery. Use these keywords in
place of the recover options (TOCOPY, TODDN) or the RBA options (FROMRBA, TORBA, LOGONLY):

FULLDD
Specifies the DDname of the full image copy.

FULLDSN
Specifies the data set name of the full image copy.

STARTRBA
Specifies the RBA to start log record apply.

ENDRBA
Specifies the RBA to end log record apply.

OBIDXLAT
Specifies the OBID of the table in the original tablespace and the OBID of the table in the new tablespace. You
can apply log records from another Db2 subsystem. If the tablespace has always contained only one table
(HPGTBLC='0001'X), you can specify OBIDXLAT without an OBID parameter; the translation is performed
automatically.

Row Format Conversion between Incoming Image Copy and Target System

You can use the ROWFORMAT keyword with the OBIDXLAT processing on tablespaces to convert between Db2
reordered row format (RRF) and basic row format (BRF).

The following rules apply for row format conversion:

• You cannot recover compressed tablespaces. Row format conversion invalidates the compression dictionary.

Tables with Online Schema Changes

When you recover tablespaces with tables that have rows of versions other than 0, the following rules apply:

• You must rebuild indexes that are associated with the recovered tablespace in a separate step.
• You must specify the NO-NEW-COPY keyword and you must create the image copy using a standalone COPY

statement after the recovery.

Not following these rules might result in data corruption. We also recommend unifying the data row versions by executing
a REORG and COPY before the OBIDXLAT step.

Tables with Edit Procedures

By default, recovery of tablespaces with edit procedures is not allowed because the data can become corrupted.
To enable recovery of such tables, specify OBIDXLAT-EDITPROC(YES) in the PFR member of hlq.CDBAPARM.
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When you recover a tablespace with tables that have edit procedures, follow these rules o prevent data corruption or
recovery failure:

• The edit procedure must have the same name for both source and target table.
• The edit procedure for the target table must process the row data the same way as the edit procedure for the source

table.

When you recover tables with edit procedures that are created by IBM Security Guardium Data Encryption for Db2 and
IMS Databases, the edit procedures for the source and target table must have the same compression dictionary and must
use the same encryption key.

Comparison of the Edit Procedures

Fast Recover can compare edit procedures from the source and target Db2 subsystems by encoding and comparing a
test pattern. If the edit procedures encode the test pattern to the same output data, the edit procedures are considered the
same. If the edit procedures are not the same, an error message is displayed and processing terminates. This process
prevents possible data corruption.

We recommend enabling comparison for edit procedures that involve external dictionary-based compression or
encryption. To enable the comparison, specify OBIDXLAT-COMP-EP(YES) in the PFR member of hlq.CDBAPARM.

When you compare edit procedures, the following rules apply:

• The load library with the edit procedure from the source Db2 subsystem must be accessible from the target Db2
subsystem.

• The source Db2 subsystem and the load library must be defined in the SETUPxx member of the CDBAPARM data set.
• The edit procedure from the source Db2 subsystem must be executable at the target subsystem.

Recover the System Catalog and Directory
can recover the Db2 system catalog and directory by integrating with the IBM Db2 RECOVER utility. When you recover
the Db2 system catalog and directory, consider the following requirements:

• Specify the catalog and directory objects in a specific order. For more information about the recommended recovery
order, see the Db2 Utility Guide and Reference.

• Do not mix catalog and directory tablespaces as part of a list of tablespaces.
• Recover the catalog separately from user tablespaces.
• The QUICKCOPY syntax is not supported for catalog and directory recoveries.
• To recover any object in the SYSDDF tablespace, stop DDF before the recovery. Fast Recover must first stop the

recovery object to process. If DDF is active, then all DDF objects fail the IFI STOP command and the recovery job
terminates.

Recover to an Earlier Point in Time (Partial Recovery)
You can recover tablespaces to an earlier point in time (partial recovery) using the TORBA or TOCOPY keywords.

Sample JCL to recover to an earlier point in time is provided in the hlq.CDBAJCL(RECOVER5) member.

Be careful when making a partial recovery, because data may be left inconsistent in the following ways:
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• If you recover one partition of a tablespace, that data might be inconsistent with the rest. The tablespace partition is
placed into copy pending status.

• If you use TORBA, you can restore to the middle of a unit of recovery. Be sure that you know what event the RBA
marks before you use a TORBA recovery point. Quiesce points are good recovery points.

• If you restore to an image copy that was made with SHRLEVEL CHANGE, the data might be inconsistent because the
pages may have changed during the copy. As a result, a space map might not match a data page.

• If the tablespace and indexes are not consistent with each other after a partial recovery, the indexes are placed into
recover pending status.

• Referentially related tablespaces might be inconsistent with a tablespace that is partially recovered. Tablespaces with
dependent tables are placed into check pending status when a referentially related tablespace is partially recovered.
To recover a tablespace set to a previous point in time, specify an RBA that is a quiescent point for the tablespace set.
This setting ensures that the referential integrity relationships among the tablespaces are not corrupted.

When you are recovering to a recent point in time, you can accelerate the processing by applying a backout recovery
(BACKOUT YES).

Recover Using Archived Log Records on Tape
When you are recovering several tablespaces with archived log records, specify all the recovery statements in one
RECOVER statement with no intervening utility calls. Only one scan of the log data sets is needed. Otherwise, Fast
Recover performs the recoveries serially to access the required log records.

Recover Using a Non-Db2 Source (Forward Recovery)
You can use non-Db2 sources to perform a forward recovery for special points in time. Forward recovery means that you
apply log records from a previous point in time to the present time. Full-pack backups and data set restores can be used
to perform these recoveries. For example, if an I/O error occurs against the data set for a tablespace, you can restore the
data set from a source outside of Db2, such as a Fast Dump Restore (FDR) backup or a concurrent copy. You can then
apply the log records from the time of the backup to the present time.

Use LOGONLY, FROMLOGPOINT, or FROMRBA to perform a forward recovery.

The following example recovers the tablespace after an FDR restore by using the FROMRBA keyword to apply log
data. The indexes for the tablespace are also rebuilt. This recovery applies log records to the tablespace from the
specified RBA to the present.

RECOVER TABLESPACE dbname1.tsname1

        SORTLOG YES

        FROMRBA X'00E550961C90’

REBUILD INDEX (ALL) TABLESPACE dbname1.tsname1 

Recover Using FlashCopies
You can recover objects from FlashCopies that were taken with Quick Copy SNAPSHOTACCESS INSTANT syntax.

Snapshot General Services is a high-performance access method for the Database Management Solutions for Db2 utility
products. This method can exploit the FlashCopy hardware features that are available on many DASD subsystems. These
features provide a “point in time” view of an input data set, without requiring you to be aware of the particulars of the
actual underlying hardware feature. The FlashCopy technology can vastly reduce the amount of time that the tablespace
is unavailable to applications.

SNAPSHOT support is mostly transparent. The initialization parameters that are specified when Snapshot General
Services is initialized define the mappings between source data sets and their copies (names and volumes). When
SNAPSHOT is requested through a Db2 utility, the rest is automatic.

When you recover from SNAPSHOTACCESS INSTANT copies, consider the following items:
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• Verify that the Snapshot General Services subsystem is active.
• When the image copy is registered to CA SYSCOPY, specify the following syntax in your RECOVER job:

SNAPSHOTACCESS INSTANT

• When the image copy is registered to SYSIBM.SYSCOPY, specify your RECOVER job without any special syntax.
This instant copy is used in the recovery the same as a standard image copy.

Recover Using System-Level Backups
You can use system-level backups (SLBs) to recover objects. The SLBs are created by the BACKUP SYSTEM utility.

To enable recovery from SLBs, specify USE-SYSBACKUP(YES) in the PFR member of hlq.CDBAPARM. If the SLB is the
most recent backup available, it is used as a recovery base.

Fast Recover performs the following actions to recover database objects from an SLB:

1. Reads information about the SLBs from the bootstrap data set and identifies the most recent SLB.
2. Queries DFSMShsm to confirm the availability of the SLB.
3. Executes DFSMShsm commands to restore the Db2 VSAM data sets from the SLB.
4. Applies the selected log records forward.

Rules and Limitations

• You must specify SORTLOG NO or SORTLOG CONCURRENT in the syntax. If an SLB is identified as a recovery
base, SORTLOG YES automatically switches to SORTLOG NO processing.

• SLB recovery is supported for Db2 for z/OS 11 in NFM mode or Db2 for z/OS 12.

Recovery Failures

• If an SLB is identified as invalid, Fast Recover tries to fall back to previously created image copies or SLBs.
• If the DFSMShsm commands fail to restore the Db2 VSAM data sets, processing terminates. Fast Recover displays

an error message that identifies the affected Db2 VSAM data sets. The message contains the return and reason code
that is returned by the DFSMShsm command and other information. For more information about the failure, review the
messages that are displayed by the DFSMShsm started task.

• To display the DFSMShsm commands in the PTIIMSG data set, specify the ALLMSGS keyword in the syntax.

Recommendations

• Set the copy pools that are used for the system-level backup to capture catalog information. Capturing this information
allows you to restore Db2 VSAM data sets that were migrated to different volumes.

• Set the Db2 parameter SYSTEM_LEVEL_BACKUPS to YES. This setting allows you to recover database objects from
SLBs when the IBM RECOVER utility is called by Fast Recover.

Restart a Job
The restart table stores restart information such as utility ID, utility type, and utility-specific restart data.

To restart a job, specify the required RESTART parameter on the EXEC statement of the step that failed. No other
intervention is required. Tablespaces restart according to the STARTUP-ACCESS parameter.

WARNING
When you restart a Fast Recover job, do not modify the object names (dbname.tsname) in the utility syntax.
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Automatic Restart Processing

Automatic restart processing restarts a job step from the utility statement that failed. The automatic restart function is
enabled by specifying AUTO-RESTART YES in hlq.CDBAPARM (UTIL). You can then use the automatic restart function by
specifying a RESTART parameter in the EXEC statement of your job.

Consider the following items when using the AUTO-RESTART parameter:

• You can specify AUTO-RESTART only in the UTIL parmlib member. You cannot specify it in user-defined parmlib
members or in the SYSIN syntax.

• When you enable AUTO-RESTART, the job names and utility IDs must be different for different syntax.

When the automatic restart function is active, a restart statement record is created at the beginning of a step. The record
identifies the current statement number and utility type of the next or current utility to execute. If a utility statement fails,
this record lets the step skip the completed statements. The step restarts automatically at the failed statement.

If the first utility statement fails, the restart statement record is not saved in the restart table. Restart the job step at the
beginning.

Example: Auto-Restart Processing

In the following sample SYSIN, assume that COPY statement #002 fails with an SQLCODE -911 when it attempts to
register the copy. When the failure occurs, the copy terminates with a return code of 8. The restart statement remains in
the restart table with the restart UTIL and detail records for TESTDB.SAMPLET2:

COPY TABLESPACE TESTDB.SAMPLET1                               Statement #001

QUICKCOPY COPY01(Y,SYSCPAA)

COPY TABLESPACE TESTDB.SAMPLET2                               Statement #002

QUICKCOPY COPY01(Y,SYSCPBB)

COPY TABLESPACE TESTDB.SAMPLET3                               Statement #003

QUICKCOPY COPY01(Y,SYSCPCC)

COPY is shown in the previous example, but this processing also applies to other utilities such as CHECK, LOAD, and
REORG.

You can restart the job step automatically from statement #002 by specifying a RESTART parameter on the EXEC
statement. The job output shows the following processing:

• Statement #001 undergoes syntax checking to get positioned to statement #002.
• Statements #002 and #003 execute based on the specified RESTART parameter:

– If the job is restarted with RESTART(PHASE), statement #002 executes with RESTART(PHASE). Statement #003
executes without a restart parameter value.

– If the job is restarted with RESTART(BYPASS), statement #002 executes with RESTART(BYPASS). Statement
#003 and subsequent statements are passed the BYPASS option.

– If the job is restarted with RESTART(TERM), statement #002 executes according to the restart table processing.
The restart rows are deleted. Statement #003 does not execute.

Simulate an Object Recovery
Use Fast Recover with PREVIEW SIMULATE to verify the recoverability of your Db2 objects.

As a Database Administrator (DBA), you want to verify that you have all the resources to recover your Db2 objects to a
particular point. This point might be a previous image copy or a random point in time.

To verify the recoverability of your objects, you need the following information:
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• What resources are required (image copies, bootstrap and active log data sets, and RBA/LRSN log ranges)
• Whether the resources exist and are usable
• Whether you can recover the objects to the desired point
• How much time the recovery would take

This information can be provided by using the PREVIEW SIMULATE syntax. This syntax simulates the recovery process
by recovering the objects to shadow VSAM data sets. The simulation applies the required image copies and log records,
which confirms that they exist and are usable. If an image copy is not usable, the simulation retrieves the previous copy
and applying logs to update the data to the desired point, just like an actual recovery would. If an object is not recoverable,
the simulated recovery fails and informative messages describing the problem are issued. For example, the required logs
might be unusable. Throughout the simulation, the real objects are not stopped and they remain accessible. No changes
are made to the Db2 catalog.

By default, the shadow data sets are deleted at the end of the simulation to conserve storage space. You can optionally
preserve the shadow data sets to view the simulated recovery output and compare it to the active Db2 data sets.

Sample JCL for a recovery simulation is provided in hlq.CDBAJCL(FRECOSIM).

NOTE
The recovery simulation can be time- and resource-intensive because it actually performs the entire recovery
process. However, it also accurately indicates the recoverability of the objects and how long the recovery took.
To obtain a quick, general estimate of object recoverability, use the Recovery Estimator. The Recovery Estimator
uses the information in SYSCOPY and SYSLGRNX to identify the required resources and estimate the recovery
time. The Recovery Estimator does not verify that the resources exist and are usable. For more information, see
Use the Recovery Estimator.

Follow these steps:

1. Copy the FRECOSIM member in hlq.CDBAJCL and open the copy for editing.
2. Review the object and syntax restrictions that are noted in the PREVIEW description.
3. Edit the JCL as follows:

– Update the JOB statement as needed for your site.
– Specify the objects to include in the simulation.
– Specify the recovery point.
– Verify that PREVIEW SIMULATE is specified.
– Specify KEEP-SIMULATION-SHADOWS YES or NO.

4. Submit the JCL.
The job executes and performs the recovery simulation. The simulation results are written to the job log.

5. Review the simulation results. If the results include any errors or warnings, use the provided information to determine
how to restore the recoverability of the affected objects.

6. (Optional) View the simulated output in the shadow data sets and compare it to the active Db2 data sets.

Example: Simulation Output for a Recoverable Object

The following example shows the simulation results for the recovery of a simple tablespace to the current point in time.

 PUT0000I - Database Management Solutions for Db2 vv.rr.mm - Started

 PUT3520I - 6 zIIP processors currently online                    

            Activating zIIP services                              

 PUT0006I - Initialization Complete  -  dd mmm yyyy 

hh:mm:ss      

 -- To estimate to the current point:                             

 

 PUT0018I - Invoking Utility RECOVER - Statement Number:      001 

 47

https://techdocs.broadcom.com/us/en/ca-mainframe-software/database-management/ca-database-management-solutions-for-db2-for-z-os/20/using/use-the-recovery-estimator.html


 Fast Recover™ for Db2 for z/OS 20

 

 PFR0675I - EXTENDED TIOTS AND 31-BIT DSABS ARE AVAILABLE FOR USE 

 

 PFR0504I - DFSORT DETECTED AS THE SORT PROGRAM                   

 

 PFR0400I - FAST RECOVER VERSION: version EXECUTING ON 

            DB2 SUBSYSTEM: ssid RELEASE: release FL: function_level CL: code_level         

 

 PFR0071I - CONTROL STATEMENT PARSING COMPLETED SUCCESSFULLY      

 

 PFR0545I - PFR RUNS WITH THE PREVIEW SIMULATE  OPTION            

            THE DB2 OBJECTS ARE NOT TOUCHED AND THEIR STATUS ARE NOT 

            CHANGED AT RUN TIME.                                  

            FOLLOWING OBJECTS  ARE PROCESSED CREATING A SHADOW DATASET:

            TABLESPACE 'SIM00DB.SIM00TS0'                         

 

 PFR0753I - PREVIEW SIMULATE SHADOW DATASETS WILL NOT BE KEPT. TO KEEP 

            THEM, RERUN CA FAST RECOVER WITH KEEP-SIMULATION-SHADOWS 

            YES.                                                  

 

 PFR0070I - REGION SIZE BELOW 16M LINE = 6,823,906 BYTES          

 

 PFR0088I - INITIALIZATION COMPLETE                                     

    

PFR0072I - Db2 AUTHORITY CHECKS SUCCESSFUL FOR PRIMARY AUTHID 'USERID'

 

 PFR0018I - PTM@LRNG NODES WILL BE FETCHED USING PTLLGRNG  SERVICE

PFR0207I - SUBTASK 1 WILL RECOVER THE FOLLOWING OBJECT(S):       

            TABLESPACE 'SIM00DB.SIM00TS0'                        

  

PFR0257I - BOOT STRAP DATASET 'DXXX.BSDS01' FOR MEMBER DXXX WILL BE USED FOR THIS RECOVER 

PFR0263I - ACTIVE LOG DATASET 'DXXX.LOGCOPY1.DS02' ON DISK WILL BE READ FOR THIS RECOVER 

PFR0546I - PFR PREVIEW SIMULATE SUMMARY FOR SHADOW-DATASETNAME OBJECT

           -DXXX.DSND BD.SIM00DB.SIM00TS0.Y0001.A001 SIM00DB.SIM00TS0.0001

 

 PFR0106I - PROCESSING STARTED FOR TABLESPACE 'SIM00DB.SIM00TS0'  

 

 PFR0077I - MERGE PROCESS STARTED FOR TABLESPACE 'SIM00DB.SIM00TS0'  

  

PFR0078I - IMAGE COPY 'COPIES.GENERAL.ZZZZ.TPT.T0#1F#00' ON DISK, FILESEQNO = 0, VOLSER(S) =

 (CATLG), WITH DATE 21/03/17,  STYPE ' ', TIMESTAMP 2021-03-17-09.57.38.436451R AND START RBA/LRSN OF

 X'00000000175A4FF28831' WILL BE MERGED FOR TABLESPACE 'SIM00DB.SIM00TS0' 
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PFR0078I - IMAGE COPY 'COPIES.GENERAL.ZZZZ.TPT.T0#2I#00' ON DISK, FILESEQNO = 0, VOLSER(S) =

 (CATLG), WITH DATE 21/03/17,  STYPE ' ', TIMESTAMP 2021-03-17-09.57.48.245501R AND START RBA/LRSN OF

 X'00000000175A50320F92' WILL BE MERGED FOR TABLESPACE 'SIM00DB.SIM00TS0' 

PFR0078I - IMAGE COPY 'COPIES.GENERAL.ZZZZ.TPT.T0#3I#00' ON DISK, FILESEQNO = 0, VOLSER(S) =

 (CATLG), WITH DATE 21/03/17,  STYPE ' ', TIMESTAMP 2021-03-17-09.57.51.441131R AND START RBA/LRSN OF

 X'00000000175A50553253' WILL BE MERGED FOR TABLESPACE 'SIM00DB.SIM00TS0'      

 

 PFR0079I - MERGE PROCESSING COMPLETED SUCCESSFULLY               

            NUMBER OF COPIES = 3                                  

            COPY PAGES READ = 238  PAGES WRITTEN = 112            

 

 PFR0080I - LOG APPLY PROCESSING STARTED FOR TABLESPACE 'SIM00DB.SIM00TS0'     

 

PFR0333I - THE FOLLOWING LOG RANGES FROM MEMBER DXXX HAVE BEEN APPLIED 

PFR0083I - START RBA/LRSN         STOP RBA/LRSN           PART

         - 00000000175A505755E9   00000000175A507A46CB        1  

 

 PFR0082I - LOG APPLY PROCESSING COMPLETED SUCCESSFULLY           

            LOG RECORDS APPLIED = 2,175; PAGES EXTENDED = 0       

 

 PFR0108I - RECOVER PREVIEW SIMULATE OF TABLESPACE 'SIM00DB.SIM00TS0'

            COMPLETED SUCCESSFULLY                                

 

 PFR0548I - MAX POSSIBLE VALUES USED IN RECOVER PROCESS  BASED ON INFORMATION  

            COMING FOR SYSCOPY  AND SYSLGRNX                      

            MAX IC PAGES READ      :                  238         

            MAX BYTES READ FOR LOGS:            2,971,197         

PFR0113I - RECOVER STMT PREVIEW SIMULATE COMPLETE. HIGHEST RETURN CODE = 0 

PFR0758I - RECOVER STMT PREVIEW SIMULATE ELAPSED TIME 00:00:07 

PFR0757I - RECOVER TOTAL ELAPSED TIME 00:00:07  

 PUT0136I - Primary restart rows deleted

These results provide the following information:
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• PFR0207I shows the subtasks that are being used to recover the objects. These subtasks can run in parallel.
• PFR0257I shows the bootstrap data sets that are required to recover the objects. In this example, only one BSDS is

needed.
• PFR0263I shows the active log data sets that are required to recover the objects.
• PFR0264I shows the archive log data sets that are required to recover the objects. (This particular output sample does

not show any archive log data sets.)
• PFR0546I indicates the beginning of the recovery simulation and shows the shadow data sets that are being used for

each object.
• PFR0078I shows the image copies that are required to recover the objects. In this example, three image copies are

required to recover the tablespace.
• PFR0333I and PFR0083I show the log ranges that are required to recover the objects.
• PFR0113I shows that the job completed successfully with return code 0.
• PFR0758I shows the elapsed time to process the utility statement. This message is issued for each statement that is

processed.
• PFR0757I shows the total elapsed time for the recovery simulation. This message aggregates the elapsed time for all

utility statements in the simulation.

Example: Simulation Output for an Unrecoverable Object

The following example shows the simulation results for a tablespace that is not recoverable.

 

 PUT0000I - Database Management Solutions for Db2 vv.rr.mm - Started        

 PUT3520I - 6 zIIP processors currently online    

            Activating zIIP services  

 PUT0006I - Initialization Complete  -  dd mmm yyyy 

hh:mm:ss  

 -- To estimate to the current point: 

  

 PUT0018I - Invoking Utility RECOVER - Statement Number:      001         

  

 PFR0675I - EXTENDED TIOTS AND 31-BIT DSABS ARE AVAILABLE FOR USE         

  

 PFR0504I - DFSORT DETECTED AS THE SORT PROGRAM   

  

 PFR0400I - FAST RECOVER VERSION: version EXECUTING ON 

            DB2 SUBSYSTEM: ssid RELEASE: release FL: function_level CL: code_level

  

 PFR0071I - CONTROL STATEMENT PARSING COMPLETED SUCCESSFULLY  

  

 PFR0545I - PFR RUNS WITH THE PREVIEW SIMULATE  OPTION        

            THE DB2 OBJECTS ARE NOT TOUCHED AND THEIR STATUS ARE NOT      

            CHANGED AT RUN TIME.      

            FOLLOWING OBJECTS  ARE PROCESSED CREATING A SHADOW DATASET:   

            TABLESPACE 'SIM00DB.SIM00TS0'         

 

 PFR0753I - PREVIEW SIMULATE SHADOW DATASETS WILL NOT BE KEPT. TO KEEP    

            THEM, RERUN CA FAST RECOVER WITH KEEP-SIMULATION-SHADOWS      

            YES.          

 

 PFR0072I - DB2 AUTHORITY CHECKS SUCCESSFUL FOR PRIMARY AUTHID 'USER01'  

  

 PFR0018I - PTM@LRNG NODES WILL BE FETCHED USING PTLLGRNG  SERVICE        
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 PFR0106I - PROCESSING STARTED FOR TABLESPACE 'SIM00DB.SIM00TS0'          

PFR0057E - TABLESPACE 'SIM00DB.SIM00TS0' WAS NOT COPIED AFTER A NON-RECOVERABLE EVENT : 

            ICTYPE 'Y' AT START_RBA X'0000000017A2F84CFE56' 

            WITH STYPE : ' ', TTYPE ' ' 

            AND PIT_RBA X'00000000000000000000'. 

            This Error has Occurred in CSECT - GRA@CHEK 

PFR0113I - RECOVER STMT PREVIEW SIMULATE COMPLETE. HIGHEST RETURN CODE = 8 

PFR0758I - RECOVER STMT PREVIEW SIMULATE ELAPSED TIME 00:00:00 

PFR0757I - RECOVER TOTAL ELAPSED TIME 00:00:04  

 PUT0136I - Primary restart rows deleted

These results provide the following information:

• PFR0057E shows that the tablespace cannot be recovered. The information in the message (ICTYPE, START_RBA,
and so on) is obtained from the SYSIBM.SYSCOPY table.

• PFR0113I shows that the job stopped with return code 8, which indicates processing errors.

Take Image Copies During or After the Recovery
You can write up to eight image copies during or after the recovery process.

To take an image copy after the tablespace is recovered, use the QUICKCOPY keyword to invoke Quick Copy. Specify
INLINE-COPY NO or simply omit it. If you are recovering two tablespaces, include the QUICKCOPY keyword after each
RECOVER TABLESPACE statement. See the following example:

//SYSIN    DD    *

  RECOVER TABLESPACE TDKATR.TSDEPT 

      QUICKCOPY COPY01(Y,SYSCP101,,LP)

      TABLESPACE TDKATR.TSEMP93

      QUICKCOPY COPY01(Y,EMPCP101,,LP)

To take an image copy during the tablespace recovery, use the QUICKCOPY option and specify INLINE-COPY
YES. Because the data is already in memory for the recovery, the recovered tablespace is available sooner than when the
image copy is created as a separate step after the recovery.

Sample JCL to recover multiple tablespaces and associated indexes is provided in member hlq.CDBAJCL(RECOVER3).

Use Db2 Tracker Sites for Disaster Recovery
You can use Db2 tracker sites for disaster recovery. Tracker sites provide flexibility and can provide a faster recovery than
your current disaster recovery plan because they do not have to recover from image copies.

A Db2 tracker site is a separate Db2 subsystem or data sharing group that tracks the data at your primary site using
periodic LOGONLY recoveries. From the primary site, you transfer the BSDS and the archive logs, and then the tracker
site runs the LOGONLY recoveries to keep the tracker site data current. Keeping the data current in this way lets the
tracker site become the primary site during a disaster.

You can perform the following actions at the tracker site:

• Run dynamic read-only SELECT statements.
• Use the following online utilities: REPORT, DIAGNOSE, RECOVER, and REBUILD.

 51



 Fast Recover™ for Db2 for z/OS 20

You cannot perform the following actions at the tracker site:

• Update the Db2 catalog, directory, or data
• GRANT, REVOKE, DROP, ALTER, CREATE, UPDATE, INSERT, or DELETE
• BIND, RECOVERY to a prior point-in-time
• TERM UTIL for LOAD, REORG, REPAIR, and COPY
• START DATABASE when LPL or GRECP status exists for the object of the command
• START DATABASE with ACCESS(FORCE)
• Down level detection and log archiving

Use Sort Processing
Sort processing is performed by the sort program that is specified in the SORT-PROGRAM parameter of
hlq.CDBAPARM(UTIL). All 31-bit sort programs are supported, including DFSORT and Syncsort.

Sort Work Data Sets

Fast Recover uses the following sort work data sets. The xx specifies the sort task, and the nn specifies the sort work data
set number:

• STxxWKnn data sets are used when index keys are sorted during index recoveries.
• SLxxWKnn data sets are used to process log records when a job uses the SORTLOG YES or SORTLOG

CONCURRENT option.
• STxxMSG contains the sort output messages from an index recovery.
• SLxxMSG contains the sort output messages from a SORTLOG YES or SORTLOG CONCURRENT recovery.

Dynamic allocation of sort work data sets is supported. If you cannot allocate the sort work data sets dynamically, define
the sort work data sets by including the appropriate DD statements in your job.

Defining sort output message files is optional. If you omit the STxxMSG or SLxxMSG DD statements, the sort work data
sets are allocated for you as SYSOUT * data sets. The output goes to the default message class for your job.

Determine the Amount of Space that is Needed

If you do not allocate sort work data sets dynamically, determine how much space is needed.

Follow these steps:

1. For indexspaces, calculate the following value for each index being recovered:
(index key length + 10) * number of rows in the table

2. Add the products for each table.
3. Calculate the following value for tablespaces:

Estimated number of log records to be applied *(average size of log record +16)

4. Add the values from the preceding steps.
The resulting value determines the amount of space that you need.

Number of Sort Data Sets per Sort Task

The job setup determines the number of sort data sets to be used per sort task:

• When the data sets are allocated dynamically, the SORTNUM keyword controls the number of data sets per sort task.
Otherwise, the sort package default is used.

• When the data sets are allocated manually in the JCL, the DD statements that you define control the number of data
sets per sort task.
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Syncsort Parameters

When Fast Recover calls Syncsort, it sends the following parameters to control the performance:

SORT FIELDS
Specifies the 31-bit extended parameter list that is used to invoke Syncsort.

OPTION
Specifies the value of various Syncsort parameters that are used by the sort program. Some of these values are
set by the value of the following options:

• DYNALLOC—This value is set using SORTDEVT and SORTNUM.
• FILESZ—This value is based on ESTIMATED-RECS, ESTIMATED-KEYS, or the catalog statistics. The

value represents the approximate number of items being sorted.
• MAINSIZE—This value is based on SORT-APPLSIZE. The value represents below-the-line sort space. To set

the MAINSIZE value, set SORT-APPLSIZE to at least 420 KB.
• MSGPRT—This value is based on SORT-FLAG.
• SORTDD—The sort work data sets are named STxxWKnn or SLxxWKnn. SyncSort adds the WKnn portion of

the data set name to the SORTDD that is defined here.

Control Below-the-Line Storage (Syncsort Users)

If your site uses Syncsort, we recommend that you use Syncsort parameters to control the use of below-the-line storage
and the sort storage size. Otherwise, you can run out of virtual storage during sort processing.

To control below-the-line storage when using Syncsort, add the following DD statement and parameters to your jobs.
These parameters override the SORT-APPLSIZE and SORT-SORTSIZE values in the UTIL parmlib member:

//$ORTPARM DD *

   VSCORE=420K,VSCORET=nK

VSCORE
Specifies the maximum amount of below-the-line virtual storage in KB to use. Set VSCORE to the same value as
the SORT-APPLSIZE parameter in the UTIL parmlib member. The default SORT-APPLSIZE value is 420 KB.

VSCORET
Specifies the total amount of virtual storage memory (above- and below-the-line) to use. Syncsort uses this value
instead of the SORT-SORTSIZE parameter in the UTIL parmlib member or the SORTSIZE keyword in the utility
job.

Syncsort does not support multivolume sort work data sets.

Optimize Sort Performance

Fast Recover lets you control the number of I/O buffers and tasks, and the amount of sort space that is used during the
recovery process. Use the following guidelines to optimize sort performance at your site:

• Allocate as much memory as possible to sort.
• Use disk packs with high I/O priority for quicker processing (regardless of the method that is used to allocate the data

sets).
• Give sort work files large primary extents. If you allocate the sort work data sets in the JCL, specify large primary

allocations. Make the primary allocation large enough that extents are not needed. The sort utilities work better with
fewer large allocations, rather than many small ones.

• Locate each sort work file on a different device. Also, if you allocate the sort work data sets in the JCL, locate each
data set on a different volume. The sort utility and the Broadcom utility can then process concurrently.
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Parmlib Parameters that Affect Sort Performance

The following table lists the PFR and UTIL parmlib parameters that affect the operation of your sort utility.

Parameter Description Parmlib Member

SORT-APPLSIZE Minimum size required by sort UTIL

SORT-PROGRAM Sort utility installed UTIL

SORT-FLAG Default sort message level PFR and UTIL

SORT-SORTDEVT Default sort device type PFR and UTIL

SORT-SORTNUM Default sort number PFR and UTIL

SORT-SORTSIZE Default sort storage size PFR and UTIL
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Reference
Describes the product syntax.

This reference section provides information about product syntax.

Syntax Conventions

Use the following command conventions when specifying your job syntax:

• Enter uppercase characters as shown.
• Lowercase italicized characters represent user-specified variables.
• Default values are underlined.
• The | character denotes an OR condition.
• Required parameters appear in braces { }.
• Optional parameters appear in brackets [ ].

Profile Options

If you receive syntax errors when submitting a utility job from a data set, even though the parameters are correct, review
the profile options for the data set member containing the SYSIN statements. If your profile for the input data set has an
unusual setting, such as PACK ON, it can interfere with utility processing.

RECOVER Control Statement
A quick reference summary of the RECOVER control statement syntax for Fast Recover. The RECOVER statement
initiates the recovery process.

You can use this statement to recover databases, tablespaces, and indexes. This statement supports the use of wildcards
with database, tablespace, indexspace, and index names.

This control statement has the following syntax:

RECOVER {DATABASE {dbname}

         [Database Options]

         [RBA Options|Logpoint Options] 

         [RECOVER Global Options]} |

        {TABLESPACE {[dbname.]tsname} [DSNUM int]

         [Tablespace Options] 

         [RBA Options|Logpoint Options|Recover DSN Options|OBID Translation Options] 

         [RECOVER Global Options]} |

        {INDEXSPACE {dbname.ixspname} [DSNUM int]

         [Index Options] 

         [RBA Options|Logpoint Options]

         [RECOVER Global Options]} |

        {INDEX {(ALL) TABLESPACE {[dbname.]tsname}} |               

               {([creator.]ixname) [TABLESPACE {[dbname.]tsname}] [DSNUM int]}       

         [Index Options]} 

         [RECOVER Global Options]} |

        {LIST {listdef-name}}

         [Tablespace Options|Index Options]

         [RBA Options|Logpoint Options| 

         [RECOVER Global Options]
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        {OBJ-LIST [creator-id.]obj-list-name}

         [Tablespace Options|Index Options]

         [RBA Options|Logpoint Options| 

         [RECOVER Global Options]

NOTE
See the Fast Recover documentation for more information about the keyword syntax and product-specific
parmlib settings.

Database Options

You can include the following database options in the RECOVER control statement:

[BY-PART {YES|NO}]

[QUICKCOPY [COPYnn][([Y|N][,ddname|templatename][,exitname][,icbackup][,devtype])]] 

Tablespace Options

You can include the following tablespace options in the RECOVER control statement:

[ALTERNATE [NO|YES]] 

[QUICKCOPY [COPYnn][([Y|N][,ddname|templatename][,exitname][,icbackup][,devtype])]] 

[RENAME-CONTROL [USER|AUTO]] 

Index Options

You can include the following index options in the RECOVER control statement:

[ALTERNATE [NO|YES]] 

[QUICKCOPY [COPYnn][([Y|N][,ddname|templatename][,exitname][,icbackup][,devtype])]] 

RBA Options

You can include the following RBA options in the RECOVER control statement:

[BACKOUT [YES|NO]] 

[LOGONLY]

[TORBA {X'byte-string'|LAST-RBA|LAST-QUIESCE}]

[FROMRBA {X'byte-string'}]

[TOLOGLABEL  loglabel-name]

[FROMLOGLABEL  loglabel-name]

Logpoint Options

You can include the following logpoint options in the RECOVER control statement:

[BACKOUT [YES|NO]] 

[FROMLOGPOINT {X'byte-string'}]

[TOLOGPOINT {X'byte-string'|LAST-LOGPOINT|LAST-QUIESCE}]

[TOLOGLABEL loglabel-name]

[FROMLOGLABEL loglabel-name]

Recover DSN Options

You can include the following recover DSN options in the RECOVER control statement:

[TOCOPY {dataset_name|LAST-COPY}]
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[TODDN ddname]

[TOVOLUME [CATALOG|volser|TOSEQN int]] 

Recover DSN options are not global. These options apply only to the tablespace for which they are specified.

OBID Translation Options

You can include the following OBID translation options in the RECOVER control statement:

• Object-level options. These options apply only to the tablespace for which they are specified.
[ENDLOGPOINT {X'byte-string'}]

[ENDRBA {X'byte-string'}]

[FULLDD {ddname}]

[FULLDSN {dsname}]

[NO-NEW-COPY]

[OBIDXLAT {old_obid, new_obid}]

[STARTLOGPOINT {X'byte-string'|HPRBA}]

[STARTRBA {X'byte-string'|HPRBA}]

• Statement-level options. These options apply to all objects specified for the RECOVER statement.
[ROWFORMAT {BRF|RRF}]

RECOVER Global Options

You can include the following global options in the RECOVER control statement:

[ABEND-TASK]

[ALLMSGS]

[ARCHIVE-LOG-EXCP [YES|NO]] 

[CLONE]

[COMBINE-LOGIC YES]

[COPY-TYPE [LOCAL|RECOVERY]] 

[DMS/OS]

[EDITPROC [PROBLEM|SUPERVISOR]] 

[ESTIMATED-RECS int]

[HISTORY {NO|YES}]

[IDCAMS-CATALOG [YES|NO]] 

[INLINE-COPY [NO|YES]]

[KEEP-SIMULATION-SHADOWS [NO|YES]]

[LOG-BACKUP [YES|NO]] 

[MAXTAPES int]

[MAXTASKS int] | [PARALLEL int]

[NO-SYSCOPY-ROW]

[PICKLIST [NO|YES]] 

[PQCPARM member]

[PREVIEW {YES|NO|SIMULATE}]

[RENAME-CONTROL [USER|AUTO]] 

[REPAIR-DBD [YES|NO]] 

[RETAIN [NO|YES]] 

[S-IOP [NO|YES]] 

[SKIP-PENDING]

[SMS-DATACLASS {NO|YES}]

[SMS-GENERIC {NO|YES}]

[SMS-MGMTCLASS {NO|YES}]

[SMS-STORCLASS {NO|YES}]
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[SNAPSHOTACCESS INSTANT]

[SORTDEVT device-type]

[SORTFLAG [ALL|CRITICAL|NONE]] 

[SORTLOG [NO|YES|CONCURRENT]] 

[SORTNUM int]

[SORTSIZE [4M|MAX|nM|nK]] 

[SPACE-DEFN [YES|NO]] 

[STARTUP-ACCESS {RESET|RW|RO|FORCE|STOP}]

[STATS-OPTIONS [COLCARD-ALL|COLCARD-INDEXED]] 

[STOP-LIMIT int]

[UPDATE-CATSTATS [NONE|ALL]] 

[USE-BACKUP-LOGS [NO|YES]] 

[USE-CHANGE-ACCUM [NO|YES]] 

[VERIFYSET NO|YES]

REBUILD Control Statement
A quick reference summary of the REBUILD control statement syntax for Fast Recover. The REBUILD statement rebuilds
the indexes in a database or tablespace by reconstructing it.

If you specify more than one index for REBUILD INDEX, separate the names with commas. You can use wildcards to
specify index names.

NOTE
The DATABASE option is not valid for directory or catalog objects.

This control statement has the following syntax:

REBUILD {INDEX {(ALL) DATABASE {dbname}} |

               {(ALL) TABLESPACE {[dbname.]tsname} [DSNUM int]} |

               {([creator.]ixname [DSNUM int]) [TABLESPACE {[dbname.]tsname}]} |

               {([creator.]ixname) [TABLESPACE {[dbname.]tsname}] [DSNUM int]} |

               {([creator.]ixname1 [DSNUM int],..., ixnameN [DSNUM int])

                [TABLESPACE {[dbname.]tsname}]} |

               {([creator.]ixname1,...,ixnameN) [TABLESPACE {[dbname.]tsname}]

                [DSNUM int]}

           [Index Options]

           [REBUILD Global Options]} |

        {INDEX LIST {listdef-name}

           [Index Options]

           [REBUILD Global Options]} |

        {INDEX OBJ-LIST [creator-id.]obj-list-name 

         [Index Options]

         [REBUILD Global Options]}

NOTE
To apply the same DSNUM int value to all the indexes inside parentheses, specify DSNUM int outside the
parentheses. If you specify DSNUM int  for any indexes inside parentheses, do not specify this keyword at
the end of the statement.

NOTE
See the Fast Recover documentation for more information about the keyword syntax and product-specific
parmlib settings.
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Index Options

You can include the following index options in the REBUILD control statement:

[ALTERNATE [NO|YES]] 

[RBALRSN_CONVERSION {NONE|BASIC|EXTENDED}]

REBUILD Global Options

You can include the following global options in the REBUILD control statement:

[ABEND-TASK]

[ALLMSGS]

[CHECK-LIMITKEYS {NO|YES}]

[CLONE]

[DMS/OS]

[EDITPROC [PROBLEM|SUPERVISOR]] 

[HISTORY {NO|YES}]

[IDCAMS-CATALOG [YES|NO]] 

[KEEP-SIMULATION-SHADOWS [NO|YES]]

[MAXTASKS int] | [PARALLEL int]

[NO-SYSCOPY-ROW]

[PREVIEW {NO|YES}]

[RENAME-CONTROL [USER|AUTO]

[SHRLEVEL {REFERENCE|CHANGE

   [DEADLINE {NONE|timestamp|CURRENT_DATE [constant]|CURRENT_TIMESTAMP [constant]}]

   [LONGLOG {CONTINUE|TERM DELAY [1200|int]}]

   [MAXRO {int|DEFER}]

   [TERM-LIMIT int]}] 

[S-IOP [NO|YES]]

[SMS-DATACLASS {NO|YES}]

[SMS-GENERIC {NO|YES}]

[SMS-MGMTCLASS {NO|YES}]

[SMS-STORCLASS {NO|YES}]

[SORTDEVT device-type]

[SORTFLAG [ALL|CRITICAL|NONE]

[SORTNUM int]

[SORTSIZE [4M|MAX|nM|nK]] 

[SPACE-DEFN [YES|NO]] 

[STARTUP-ACCESS {RESET|RW|RO|FORCE|STOP}]      

[STATS-OPTIONS [COLCARD-ALL|COLCARD-INDEXED]] 

[STOP-LIMIT int]

[UPDATE-CATSTATS [NONE|ALL]] 

Use of Wildcards in RECOVER and REBUILD Statements
Using wildcards (or masking) lets you quickly select multiple objects with similar names and qualifiers.

Objects that are specified using wildcards are always processed by partition. Using wildcards can interfere with DSNUM
int or PART int specification. Also, you cannot use wildcards to select catalog and directory objects. You must explicitly
specify the object names.

You can specify the following wildcard characters when selecting databases, tablespaces, indexspaces, or indexes:

percent sign (%)
Indicates that zero or more characters can occupy the position.
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A '%' is not permitted in the first position of the database name for any statement.
underscore (_)

Indicates that any one character can occupy the underscored position.

Any character other than % or _ represents a single occurrence of itself.

Examples: Wildcards in RECOVER Statements

The RECOVER statement supports the use of wildcards with databases, tablespaces, indexspaces, and indexes. The
following examples show how you can use the wildcards with the RECOVER syntax:

RECOVER DATABASE DB%

RECOVER TABLESPACE [DB%.]TS%

RECOVER INDEXSPACE [D%01.]IX%SP

RECOVER INDEX (ALL) TABLESPACE [D%01.]TS%

RECOVER INDEX ([USER%.]I%01) TABLESPACE [DB01.]TS01

RECOVER INDEX ([USER%.]I%01,I%02,I%03) TABLESPACE [DB01.]TS01

Examples: Wildcards in REBUILD Statements

The REBUILD statement supports the use of wildcards with indexes. The following examples show how you can use
wildcards with the REBUILD syntax:

REBUILD INDEX (ALL) DATABASE DB%

REBUILD INDEX (ALL) TABLESPACE [DB%.]TS%

REBUILD INDEX ([USER%.]I%01) TABLESPACE [DB01.]TS01

REBUILD INDEX ([USER%.]I%01,I%02,I%03) TABLESPACE [DB01.]TS01

Examples: Unsupported Wildcard Syntax

The following syntax is not supported. You cannot use a '%' in the first position of a database name when recovering or
rebuilding indexes:

DATABASE %

TABLESPACE %.%

INDEX (ALL) TABLESPACE %.%

INDEX (ALL) DATABASE %

Keyword Descriptions
You can invoke Fast Recover by including its control statements in your SYSIN syntax.

This section describes the Fast Recover keywords. To invoke Fast Recover, add its control statements to your SYSIN
syntax. These control statements contain the keywords that specify the options to use when the utility job is processed.

You can change the defaults for many keywords within the UTIL parmlib member or within the PFR parmlib member. You
can also override many parmlib default values by specifying the appropriate keyword in your SYSIN syntax.

ABEND-TASK—Produce a Dump
The ABEND-TASK keyword produces a dump when a return code greater than 4 is returned.

This keyword has the following format:

ABEND-TASK

If you specify ABEND-TASK, include the following DD statement in your JCL:

//SYSUDUMP    DD   SYSOUT=*

The abend dump is written to the SYSUDUMP.SYSOUT data set.
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NOTE
If you specify DUMP AUTHORIZATION , no dumps are generated unless all users have this authority due to the
pathing of ACF2.

ALLMSGS—Display System Messages
The ALLMSGS keyword displays all system messages (IFI and VSAM).

This keyword has the following format:

ALLMSGS

ALTERNATE—Recover to an Alternate VSAM File
The ALTERNATE keyword recovers a tablespace or index to an alternate VSAM file.

If you specify ALTERNATE YES, the object is available during the recovery processing.

If a tablespace is in check pending status and the SORTLOG YES parameter was not used, you cannot recover the index
using ALTERNATE YES. You can only recover the index using ALTERNATE NO. The index is unavailable during the
recovery process.

Specify ALTERNATE YES with each TABLESPACE keyword in your syntax. ALTERNATE YES does not support
concurrent copies.

NOTE
If the indexes are recovered separately from the tablespace, the tablespace can prevent the recovery from
completing because it is quiesced.

This keyword has the following format:

 ALTERNATE [NO|YES]

NO
Does not recover to an alternate VSAM file. The object is unavailable during the recovery process. The recovery
does not use any temporary target VSAM data sets. This value is the default.

YES
Recovers the object to an alternate VSAM file. The object is available in READ ONLY mode during the recovery,
except for a short time at the beginning and end of the recovery, while data set renaming takes place.
The recovered object is written to a new VSAM data set, which is renamed according to the specified RENAME-
CONTROL value.

ARCHIVE-LOG-EXCP—Use EXCP to Read Archive Logs
The ARCHIVE-LOG-EXCP keyword specifies whether to use EXCP to read the archive logs.

ARCHIVE-LOG-EXCP is not valid with REBUILD INDEX.

This keyword has the following format:

ARCHIVE-LOG-EXCP [YES|NO]

YES
Uses EXCP to access the archive logs. This value is the default.

NO
Does not use EXCP to access the archive logs. Instead, VSAM is used to read the archive logs.
If you use a third-party log compression utility, specify NO to access the compressed archive logs.

 61



 Fast Recover™ for Db2 for z/OS 20

BACKOUT—Perform a Log-only Backout Recovery
The BACKOUT keyword specifies whether to recover objects to a previous point in time using log-only backout
processing.

Backout processing uses logs to remove all changes that were made to the object from the recovery point to the current
state. Using this keyword is faster than restoring a preceding image copy and applying changes to it.

This keyword is valid with RECOVER.

This keyword requires that you specify the exact RBA or log point LRSN values using the TORBA or TOLOGPOINT
keyword.

If you specify BACKOUT without a value, YES is the default. If you omit BACKOUT, NO is the default.

This keyword has the following syntax:

BACKOUT [YES|NO]

BY-PART—Process Objects By Partitions
The BY-PART keyword specifies whether to process each tablespace partition separately for the specified database.
When you use BY-PART, you do not need to specify each partition individually.

BY-PART is valid only with the RECOVER DATABASE statement.

If any of the tablespaces in the database were previously copied at the partition level (one copy per partition), BY-PART is
required.

If you do not specify BY-PART in the SYSIN, the BY-PART value from the PFR parmlib member (hlq.CDBAPARM) is
used.

This keyword has the following format:

BY-PART [YES|NO]

YES
Processes each partition separately. For more information, see Recover a Partitioned Tablespace or Indexspace.
BY-PART YES is the same as using DSNUM to specify each partition, or using LISTDEF with the PARTLEVEL
option.

NO
Processes the database as a whole, not by partitions. This value is the default.
If ALL-PARTS YES is specified in the PFR parmlib member, it overrides BY-PART NO in the SYSIN. Each
partition is processed separately.
If objects are specified using wildcards, they are always processed by partition.

Example: Recover Database Tablespaces by Partition

This example recovers tablespaces in the DB1 database by partition:

RECOVER DATABASE DB1 BY-PART YES

Example: Use Multiple BY-PART Keywords in a Job

This example combines processing of tablespaces by partitions and as a whole in one RECOVER statement. This
example assumes that ALLPARTS NO and BY-PART NO is specified in the PFR parmlib member. The tablespaces in
databases DB1 and DB3 are processed by partition (BY-PART YES keyword). The other databases are processed as a
whole (BY-PART NO in the parmlib member).

RECOVER DATABASE DB1 BY-PART YES

        DATABASE DB2
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        DATABASE DB3 BY-PART YES

        DATABASE DB4

CHECK-LIMITKEYS—Check the Index Keys
The CHECK-LIMITKEYS keyword checks whether each index key belongs in the partition for which it is written. Use this
keyword when you are migrating data, to verify that the source and target object have matching DDL definitions.

CHECK-LIMITKEYS is not valid with RECOVER TABLESPACE and RECOVER INDEX.

This keyword has the following format:

CHECK-LIMITKEYS {NO|YES}

NO
Does not check each key. This value is the default.

YES
Checks each key. Specifying YES can degrade performance.

CLONE—Process Only Cloned Objects
This keyword applies to every object in a statement, but it ignores any objects that do not have a clone relationship.

This keyword has the following format:

CLONE

Examples: Recover the Clone of the Specified Object

• This example recovers the clone of the specified tablespace:
RECOVER TABLESPACE dbname.tsname1 CLONE

• This example recovers the clones of the specified tablespaces:
RECOVER TABLESPACE dbname.tsname1

        TABLESPACE dbname.tsname2

        TABLESPACE dbname.tsname3

        TABLESPACE dbname.tsname4

   CLONE

• This example recovers the clones of the objects in a list:
RECOVER LIST list-name  CLONE

Only the cloned objects in the list are processed. The CLONE keyword ignores the objects without a clone relationship.

COMBINE-LOGIC—Combine Objects Into the Same Task
The COMBINE-LOGIC keyword combines objects that use the same image copy into the same processing task.

Review the following information on the use of COMBINE-LOGIC:

• If you specify COMBINE-LOGIC NO, it is reset to COMBINE-LOGIC YES.
• COMBINE-LOGIC is not valid with REBUILD INDEX.

This keyword has the following format:

COMBINE-LOGIC YES
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COPY-TYPE—Use Local or Remote Image Copies
The COPY-TYPE keyword specifies whether to use local or remote image copies in the tablespace recovery.

If you specify TOCOPY LAST-COPY, Fast Recover retrieves the fully qualified data set name of the last local primary
(LP) image copy from SYSIBM.SYSCOPY. If you also specify COPY-TYPE RECOVERY, Fast Recover retrieves the most
recent remote primary (RP) image copy. If the RP cannot be allocated, the latest remote backup (RB) is used. If the RP
and RB cannot be allocated, the previous RP is used (followed by the previous RB, and so on).

Review the following considerations:

• The COPY-TYPE default is the system default that is set in the SITETYPE parameter of DSNZPARM.
• COPY-TYPE is not valid with REBUILD INDEX.

This keyword has the following format:

COPY-TYPE [LOCAL|RECOVERY]

LOCAL
Uses image copies with ICBACKUP type LB or blank.

RECOVERY
Uses image copies with ICBACKUP type RP or RB.

DATABASE—Recover All Tablespaces in a Database
The DATABASE keyword recovers all tablespaces in a database.

If any tablespaces are partitioned, you can specify whether to process the partitions individually or as a whole.

RECOVER DATABASE cannot be used to recover Db2 catalogs or the Db2 directory. Use the RECOVER TABLESPACE
syntax instead.

To process indexes in the database, specify the REBUILD control statement.

This keyword has the following format:

DATABASE {dbname}

dbname
Specifies the database to recover. You must be authorized for that database.

DMS/OS—Indicate Generic Volume Names
The DMS/OS keyword indicates that volume names can be generic, and that Fast Recover should not check to see
whether they are online.

Specify DMS/OS when your site uses a DASD management package that controls the data set placement on volumes.

This keyword has the following format:

DMS/OS

You must include the slash in the syntax.

DSNUM—Specify the Partitions to Recover
Use the DSNUM keyword to specify which partitions or data set to recover. The DSNUM keyword is the same as the
PART keyword.
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NOTE
If you use wildcards to select objects for processing, the objects are always recovered by partitions.

This keyword has the following format:

DSNUM {ALL|int}

ALL
Recovers or rebuilds all partitions in the tablespace as a whole. This value is the default.
DSNUM ALL is invalid when you are recovering a partitioned tablespace that was copied with one copy per
partition. In that case, recover each partition separately. If ALLPARTS YES is specified in the PFR parmlib
member, DSNUM ALL is ignored. The partitions are processed individually.

int
Specifies the partition or data set to recover or the partition of an index to rebuild. To identify a data set, use the
integer at the end of the data set name as it is cataloged in the VSAM catalog.
To apply the same DSNUM int value to all indexes inside parentheses, specify DSNUM int outside the
parentheses. If you specify DSNUM int for any indexes inside parentheses, do not specify this keyword at the end
of the statement.
If DSNUM int is specified, the ALLPARTS YES setting in the parmlib member is ignored. Only the specified
partitions are processed.

You cannot specify individual partitions for recovery (DSNUM int or PART) in the following situations:

• The objects are nonpartitioned.
• RECOVER DATABASE, RECOVER INDEX(ALL) TABLESPACE, OBJ-LIST, or LIST is specified.
• Wildcards are used in the tablespace specification (for example, RECOVER TABLESPACE dbname.tsname%).
• Nonpartitioning indexes (NPI) are specified. The rebuild of logical partitions is not supported for NPIs. Verify that NPIs

are not specified (by name, included in INDEX(ALL), or by wildcards) with REBUILD INDEX DSNUM or PART.

Example: Recover the Specified Partitions

This example recovers partitions 1, 3, and 5 of tablespace DB1.DB1TS1:

RECOVER TABLESPACE DB1.DB1TS1 DSNUM 1

        TABLESPACE DB1.DB1TS1 DSNUM 3

        TABLESPACE DB1.DB1TS1 DSNUM 5

Example: Rebuild the Specified Partitions of Indexes

The following examples rebuild the specified partitions of indexes.

• This example rebuilds partition 1 of indexes ixname1, ixname2, and ixname3:
REBUILD (ixname1, ixname2, ixname3) TABLESPACE DB01.TS01 DSNUM 1

• This example rebuilds the partition 1 of ixname1, partition 2 of ixname2, and the entire index ixname3:
REBUILD (ixname1 DSNUM 1, ixname2 DSNUM 2, ixname3)

Example: Recover All Partitions as a Whole

This example recovers all partitions of the tablespace DB1.DB1TS1 as a whole. The example assumes that ALLPARTS
NO is specified in the PFR parmlib member:

RECOVER TABLESPACE DB1.DB1TS1 DSNUM ALL

EDITPROC—Specify Edit Procedures Execution State
The EDITPROC keyword specifies the state in which your edit procedures execute.

This keyword has the following format:
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EDITPROC [PROBLEM|SUPERVISOR]

PROBLEM
Executes the edit procedures in the PROBLEM state. This value is the default.

SUPERVISOR
Executes the edit procedures in the SUPERVISOR state.
Only specify EDITPROC SUPERVISOR when this setting is required by the vendor of the edit procedures.
The overhead of changing to supervisor state for every call to the edit procedure is substantial and
degrades performance.

ENDLOGPOINT—Define the Ending Log Point
The use of ENDLOGPOINT is optional. You can specify STARTLOGPOINT without ENDLOGPOINT. If you specify
ENDLOGPOINT, define an RBA or LRSN. If you omit ENDLOGPOINT, it defaults to the highest log point in the BSDS for
the Db2 subsystem containing the log records.

ENDLOGPOINT is not valid with RECOVER INDEX.

This keyword has the following format:

ENDLOGPOINT {X'byte-string'}

X'byte-string'
Specifies the RBA or LRSN as a hexadecimal number preceded by X and enclosed in single quotes. If the RBA or
LRSN of a log record is greater than byte-string, that record is not used in the recovery.

ENDRBA—Define the Ending RBA
The ENDRBA keyword specifies the log relative byte address (RBA) to which the table space is recovered.

This keyword is omitted by default. The use of ENDRBA is optional. You can use STARTRBA without ENDRBA. If you
include ENDRBA, specify a relative byte address. If you omit ENDRBA, it defaults to the highest RBA in the BSDS for the
Db2 subsystem containing the log records.

ENDRBA is not valid with RECOVER INDEX.

This keyword has the following format:

ENDRBA {X'byte-string'}

X'byte-string'
Specifies the RBA as a hexadecimal number preceded by X and enclosed in single quotes. If the RBA of a log
record is greater than byte-string, that record is not used in the recovery.

ESTIMATED-KEYS—Estimate the Number of Index Keys
The ESTIMATED-KEYS keyword estimates the number of index keys to recover.

If you are recovering an index partition, use the number of rows in the partition as your estimate.

Including ESTIMATED-KEYS automatically invokes the dynamic allocation of the sort work data sets. If you omit
ESTIMATED-KEYS from the job SYSIN and the PFR parmlib member, the following statements are checked in the
displayed order in an attempt to populate the SORT:

1. CARDF/CARD in SYSTABLEPART
2. CARDF/CARD in SYSTABLES
3. The product default of 30,000

Consider the following items when you use ESTIMATED-KEYS:
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• If your catalog statistics are out-of-date and you omit ESTIMATED-KEYS, the dynamically allocated sort work data sets
might be the wrong size. If the data sets are too small, an abend can occur. If the data sets are too large, resources
can be tied up unnecessarily.

• ESTIMATED-KEYS is not valid with RECOVER DATABASE or RECOVER TABLESPACE.
• Coding ESTIMATED-KEYS in the PFR parmlib member with a value of NONE or 0 is equivalent to not coding it at all.
• You can specify SORTKEYS instead of ESTIMATED-KEYS.
• When you use SHRLEVEL CHANGE with REBUILD INDEX, the ESTIMATED-KEYS keyword is passed to Rapid

Reorg as ESTIMATED-ROWS for execution during the rebuild. For more information about ESTIMATED-ROWS, see
the Rapid Reorg documentation.

This keyword has the following format:

ESTIMATED-KEYS int or SORTKEYS int 

int
Estimates the number of index keys to recover. To calculate this number, use the following method:

1. For each table on which indexes are recovered, multiply the number of table rows by the number of table
indexes.

2. Add the products for each table.

Specifying 0 is equivalent to omitting ESTIMATED-KEYS from the job SYSIN and the PFR parmlib member. The
Db2 catalog statistics are checked in the order that was noted previously.
Limits: 2,147,000,000

ESTIMATED-RECS—Estimate the Number of Log Records to Apply
The ESTIMATED-RECS keyword estimates the number of log records to apply to the tablespace being recovered.

ESTIMATED-RECS automatically invokes the dynamic allocation of the sort work data sets.

This keyword has the following format:

ESTIMATED-RECS int 

int
Estimate the number of log records to apply to the tablespace being recovered.
Limits: 2,147,000,000

NONE
Defaults to 10 percent of the number of rows in the tablespace.

FROMLOGLABEL—Define the Log Label to Use
The FROMLOGLABEL keyword defines the log label from which the tablespaces are recovered.

Use this keyword to specify the log starting point when you perform a log-only recovery after a point-in-time recovery
outside of Db2. During FROMLOGLABEL recovery, each log record RBA is compared with the RBA in the data pages. If
the log record RBA is less than the data page RBA, the recover job assumes it has already been applied and ignores the
current log record.

WARNING
Use FROMLOGLABEL with care. Data resulting from a partial recovery can be inconsistent.

This keyword denotes a partial log-only type of recovery. Do not specify the LOGONLY keyword with FROMLOGLABEL.

FROMLOGLABEL is omitted by default.

Specify only one FROMLOGLABEL for a RECOVER statement even when the statement includes multiple tablespaces.
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FROMLOGLABEL is not valid with RECOVER INDEX. FROMLOGLABEL is not valid for OBIDXLAT recovery. Use the
STARTRBA keyword instead.

This keyword has the following format:

FROMLOGLABEL {[creator.]name[(version)]}

creator
(Optional) Specifies the creator of the log label.

name
Specifies the log label name.

version
(Optional) Specifies the log label version.

FROMLOGPOINT—Define the LRSN to Use
The FROMLOGPOINT keyword specifies the Log Record Sequence Number (LRSN) from which a database or
tablespace in a data sharing environment is recovered. Use this keyword to specify the log starting point when you
perform a log-only recovery after a point-in-time recovery outside of Db2. During the FROMLOGPOINT recovery, each log
record LRSN is compared with the LRSN in the data page. If the log record LRSN is older than the data page LRSN, the
recover job assumes it has already been applied and ignores the current log record.

WARNING
Use FROMLOGPOINT with care. Data resulting from a partial recovery can be inconsistent.

This keyword denotes a partial log-only type of recovery. Do not specify the LOGONLY keyword with FROMLOGPOINT.

FROMLOGPOINT is omitted by default. If you include FROMLOGPOINT, specify an LRSN timestamp.

Specify only one FROMLOGPOINT for a RECOVER statement even when the statement includes multiple tablespaces.

FROMLOGPOINT is not valid with RECOVER INDEX. FROMLOGPOINT is not valid for an OBIDXLAT recovery. Use the
STARTLOGPOINT keyword instead.

This keyword has the following format:

FROMLOGPOINT {X'byte-string'}

X'byte-string'
Specifies the log point as a hexadecimal number preceded by X and enclosed in single quotes. If the LRSN of a
log record is byte-string or greater, that record is used in the recovery.

FROMRBA—Define the Log RBA to Use
The FROMRBA keyword specifies the log relative byte address (RBA) from which the tablespaces are recovered. Use
this keyword to specify the log starting point when you perform a log-only recovery after a point-in-time recovery outside
of Db2. During the FROMRBA recovery, each log record RBA is compared with the RBA in the data page. If the log
record RBA is less than the data page RBA, the recover job assumes it has already been applied and ignores the current
log record.

WARNING
Use FROMRBA with care. Data resulting from a partial recovery can be inconsistent.

This keyword denotes a partial log-only type of recovery. Do not specify the LOGONLY keyword with FROMRBA.

FROMRBA is omitted by default. If you include FROMRBA, specify an RBA.

Specify only one FROMRBA for a RECOVER statement even when the statement includes multiple tablespaces.
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FROMRBA is not valid with RECOVER INDEX. FROMRBA is not valid for an OBIDXLAT recovery. Use the STARTRBA
keyword instead.

This keyword has the following format:

FROMRBA {X'byte-string'}

X'byte-string'
Specifies the RBA as a hexadecimal number preceded by X and enclosed in single quotes. If the RBA of a log
record is byte-string or greater, that record is used in the recovery.

FULLDD—Define the Full Image Copy Data Set
The FULLDD keyword defines the ddname of the full image copy data set given in the JCL for the recovery job.

Keep the following items in mind when using this keyword:

• FULLDD does not support concurrent copies. An error message is issued if you use FULLDD when you are using a
concurrent copy in the recovery.

• FULLDD is not valid with FULLDSN, LIST, OBJ-LIST, RECOVER DATABASE, RECOVER INDEX, and TOCOPY.

This keyword has the following format:

FULLDD {ddname}

ddname
Specifies the ddname.
Limits: 8 characters

FULLDSN—Define the Full Image Copy Data Set
The FULLDSN keyword specifies the data set name of the full image copy for the recovery job.

Keep the following items in mind when using this keyword:

• FULLDSN does not support concurrent copies.
• FULLDSN is not valid with RECOVER DATABASE, RECOVER INDEX, and REBUILD INDEX.
• FULLDSN is not valid with LIST, FULLDD, OBJ-LIST, and TOCOPY.
• Use FULLDSN only for image copy data sets that are identified solely by the data set name and that are cataloged.

This keyword has the following format:

FULLDSN {dsname}

dsname
Specifies a data set name.
Limits: 44 characters

HISTORY—Update the History Table
The HISTORY keyword specifies whether to update the PTGL500_HISTORY table during processing.

When HISTORY YES is specified, statistics such as how long it took to recover or to rebuild an object are written to the
table. Other statistics are also written to the history table. These statistics include the number of pages that were read and
written, the number of log records that were applied, and the number of image copies that were used.

This keyword has the following format:

HISTORY {NO|YES}
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NO
Does not update the history table. This value is the default.

YES
Updates the history table. Specifying YES can degrade performance.

IDCAMS-CATALOG—Use IDCAMS for Non-SMS VSAM Data Sets
The IDCAMS-CATALOG keyword specifies whether to use the IDCAMS catalog parameter to define non-SMS-managed
VSAM data sets.

This keyword has the following format:

IDCAMS-CATALOG [YES|NO]

YES
Uses the IDCAMS catalog parameter. The data set high-level qualifier is used as the catalog entry. This value is
the default.

NO
Does not use the IDCAMS catalog parameter. If you use the Multilevel Catalog Alias Facility, use this option.

INDEX—Define Indexes to Process
The INDEX keyword specifies which indexes to process:

• For a RECOVER statement, INDEX specifies the indexes to recover. You can recover one index or all indexes that are
associated with the specified tablespace. RECOVER INDEX can be used only on indexes that are created with the
COPY YES attribute.

• For a REBUILD statement, INDEX specifies the indexes to rebuild from the tablespace they reference. You can rebuild
one index, a list of indexes, or all indexes that are associated with a tablespace. Use REBUILD INDEX for indexes that
are not created with the COPY YES attribute.

RECOVER INDEX requires that you specify SORTLOG YES.

You can specify multiple RECOVER INDEX or REBUILD INDEX statements in your job.

The following sample JCL is provided for your use:

• To recover an index only, see member hlq.CDBAJCL(RECOVER2).
• To recover a tablespace and its associated indexes, see member hlq.CDBAJCL(RECOVER1).
• To recover multiple tablespaces and their associated indexes, see member hlq.CDBAJCL(RECOVER4).

The RECOVER INDEX and REBUILD INDEX control statements have the following syntax:

RECOVER {INDEX {(ALL) TABLESPACE {[dbname.]tsname}} |

               {([creator.]ixname) [TABLESPACE {[dbname.]tsname}] [DSNUM int]}         

                [Index Options]}

  

REBUILD {INDEX {(ALL) DATABASE {dbname}} |

               {(ALL) TABLESPACE {[dbname.]tsname} [DSNUM int]} |

               {([creator.]ixname [DSNUM int]) [TABLESPACE {[dbname.]tsname}]} |

               {([creator.]ixname) [TABLESPACE {[dbname.]tsname}] [DSNUM int]} |

               {([creator.]ixname1 [DSNUM int],..., ixnameN [DSNUM int])

               [TABLESPACE {[dbname.]tsname}]} |

               {([creator.]ixname1,...,ixnameN) [TABLESPACE {[dbname.]tsname}]

               [DSNUM int]}} |

        {INDEX LIST {listdef-name}}
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        {INDEX OBJ-LIST [creator-id.]obj-list-name}

         [Index Options]

Enclose the index specifications in parentheses. If you list more than one index name for REBUILD INDEX, separate
the names with commas. To apply the DSNUM keyword to all indexes in parentheses for REBUILD INDEX, specify this
keyword outside of the parentheses. If you specify at least one index in the parentheses with DSNUM, do not specify this
keyword at the end of the statement.

(ALL)
Processes all indexes that are associated with the specified tablespace. This option facilitates planning and
executing a disaster recover scenario by removing the need to identify all the objects in the database.
You can use INDEX (ALL) with the following object keywords:

• DATABASE for REBUILD
• TABLESPACE for REBUILD and RECOVER

REBUILD INDEX (ALL) DATABASE cannot be used to process Db2 catalogs or the Db2 directory. Use REBUILD
INDEX (ALL) TABLESPACE instead.

creator
(Optional) Specifies the user ID of the index creator. If you do not specify the creator, it defaults to the user ID for
the job.

ixname
Specifies the index name. For REBUILD, you can specify multiple indexes by separating them with commas.
Enclose the index or series of indexes in parentheses. All indexes that are included in one REBUILD statement
must belong to the same tablespace.

DSNUM int | PART int
Specifies the index partition to process.

Example: Use Wildcards to Define Multiple Indexes

The following example uses wildcards to specify indexes in RECOVER or REBUILD statements:

INDEX (ALL) TABLESPACE [DB01.]TS%

INDEX ([USER%.]I%01) TABLESPACE [DB01.]TS01

INDEX ([USER%.]I%01,I%02,I%03) TABLESPACE [DB01.]TS01

Example: Recover an Index Only

The following example recovers a three-partition index and allocates the sort work data sets dynamically:

//SYSIN    DD  *                                

     RECOVER INDEX(owner.ixname) TABLESPACE dbname.tsname 

       SORTLOG          YES                          

       SORTDEVT         SYSDA                        

       SORTSIZE         4M                           

       SPACE-DEFN       YES

Example: Recover a Tablespace and Associated Indexes

The following example recovers a nonpartitioned tablespace (NEWTS) with its associated clustering and nonclustering
index:

//SYSIN   DD  *

      RECOVER TABLESPACE DB01.NEWTS

              SORTLOG  YES

              ALLMSGS

              STOP-LIMIT 3 
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      RECOVER INDEX (ALL) TABLESPACE DB01.NEWTS

Example: Recover Multiple Tablespaces and Associated Indexes

The following example recovers tablespaces NEWTS1 and NEWTS2 and their associated indexes concurrently:

//SYSIN    DD *

       RECOVER  TABLESPACE dbname.NEWTS1

                TABLESPACE dbname.NEWTS2

         SORTLOG           YES

         MAXTASKS          2     

         STOP-LIMIT        3     

         ALLMSGS

         SPACE-DEFN        YES  

         STARTUP-ACCESS    RW  

  

       REBUILD  INDEX (ALL) TABLESPACE dbname.NEWTS1

         SORTDEVT          SYSDA              

         SORTNUM           3                  

         MAXTASKS          2   

         ESTIMATED-KEYS    100000  

         STOP-LIMIT        3     

         STARTUP-ACCESS    RW  

 

       REBUILD  INDEX (ALL) TABLESPACE dbname.NEWTS2

         SORTDEVT          SYSDA              

         SORTNUM           3                  

         MAXTASKS          2   

         ESTIMATED-KEYS    500000  

         STOP-LIMIT        3     

         STARTUP-ACCESS    RW

INDEXSPACE—Recover an Indexspace
The INDEXSPACE keyword specifies the indexspace to recover. The associated index must be defined as COPY YES.

Review the following considerations:

• You can specify multiple RECOVER INDEXSPACE statements in your job.
• The INDEXSPACE keyword is not valid with the REBUILD control statement. Use REBUILD INDEX to reconstruct an

indexspace.

This keyword has the following format:

{INDEXSPACE {dbname.ixspname} [DSNUM int]

         [Index Options] 

         [RBA Options|Logpoint Options]

         [Global Options]}

dbname
Specifies the database name.

ixspname
Specifies the indexspace name.
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INLINE-COPY—Create an Inline Image Copy
The INLINE-COPY keyword specifies whether to create an inline image copy during the tablespace recovery. This
keyword invokes Quick Copy to perform the copy. Creating the image copy inline makes the recovered tablespace
available faster because the data is already in memory for the recovery process. Creating the image copy as a separate
step after the recovery delays the availability of the tablespace.

Review the following considerations:

• When you specify INLINE-COPY, you must also specify QUICKCOPY.
• When you specify INLINE-COPY YES, also specify SORTLOG YES.
• INLINE-COPY is not valid with REBUILD INDEX.

This keyword has the following format:

INLINE-COPY [NO|YES]

NO
Creates the image after the recovery is complete. This value is the default.

YES
Creates the image copy during the recovery.

KEEP-SIMULATION-SHADOWS—Keep Simulation Shadow Data Sets
The KEEP-SIMULATION-SHADOWS keyword specifies whether to keep the PREVIEW SIMULATE shadow VSAM
data sets when the recovery simulation is done. If this keyword is unspecified, the data sets are deleted.

This keyword must be specified in a RECOVER statement that includes the PREVIEW SIMULATE option. If your
simulation includes a REBUILD statement to rebuild related indexes, you can specify KEEP-SIMULATION-SHADOWS in
the REBUILD statement too. Specify the same keyword value in both statements. If you specify different values, the
indexes are not rebuilt concurrently with the tablespaces. Instead, each statement is processed independently.

If your simulation job contains multiple RECOVER and REBUILD statements with the same PREVIEW and KEEP-
SIMULATION-SHADOWS values, you can specify these keywords once in an OPTIONS statement at the beginning of the
job. For more information, see OPTIONS.

This keyword has the following format:

KEEP-SIMULATION-SHADOWS [NO|YES]

NO
Deletes the shadow VSAM data sets after the recovery simulation is done. This value is the default.

YES
Keeps the shadow VSAM datasets after the recovery simulation is done.

More information:

Simulate an Object Recovery.

LIST—Process a List of Objects
The LIST keyword specifies a list of objects to process.

For a RECOVER statement, the list can contain a mix of tablespaces and indexspaces. For a REBUILD statement, the list
must contain either all tablespaces or all indexspaces.

This keyword has the following format:
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LIST listdef-name 

listdef-name
Specifies a list of objects to process. The list is defined using the LISTDEF statement.
You can specify the LISTDEF statement in the following locations:

• Directly in the SYSIN
• In a data set that you identify with the OPTIONS LISTDEFDD statement.

A LISTDEF statement in the SYSIN overrides a LISTDEF statement for the same list in the LISTDEFDD data set.
When the utility resolves lists from the SYSIN, it parses all SYSIN LISTDEF statements. If a duplicate list name is
detected, processing stops. When the utility resolves lists from a LISTDEFDD data set, it parses only the first
occurrence of the required listdef-name. The utility does not analyze the entire data set for duplicate names. For
more information about the LISTDEF statement, see the IBM Db2 Utility Guide and Reference.

Consider the following items when using this keyword:

• You can specify LIST only once in each RECOVER and REBUILD statement.
• When you specify LIST, the following keywords are not permitted. If you specify these keywords, an error message is

issued and the job is terminated:
– BY-PART
– DSNUM
– FULLDD
– FULLDSN
– INDEX
– OBIDXLAT
– OBJ-LIST
– PART
– TOCOPY
– TODDN
– TOVOLUME

Example: Use LIST to Recover Tablespaces and Rebuild Indexes

This example uses LISTDEF statements in the SYSIN to define two lists. One list (TESTLIST) recovers the tablespaces.
The other list (TESTLST2) rebuilds the indexes.

LISTDEF TESTLIST INCLUDE TABLESPACE TESTDB.TESTSEG1

                 INCLUDE TABLESPACE TESTDB.PRTEST2A

LISTDEF TESTLST2 INCLUDE INDEX TEST04.TSINDXA*      

                 INCLUDE INDEX TEST04.PRINDXB*      

                 INCLUDE INDEX TEST04.PRINDXC*      

                 INCLUDE INDEX TEST04.PRINDX2*      

RECOVER LIST TESTLIST                                

SORTLOG YES                                         

REBUILD INDEX LIST TESTLST2

LOG-BACKUP—Recover an Object Using Log Records
The LOG-BACKUP keyword recovers an object by using log records when all image copies fail. If a recovery job fails due
to an image copy failure, set the LOG-BACKUP parameter to YES and resubmit the job.

Review the following considerations:

• If the log records are not available, the recovery might fail.
• LOG-BACKUP is not valid with REBUILD INDEX.
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This keyword has the following format:

LOG-BACKUP [YES|NO]

YES
Recovers the object using log records only. This value is the default.

NO
Does not recover the object using log records. The recovery fails.

LOGLABEL—Specify a Label
The LOGLABEL control statement creates a log label or a version of existing log label.

The LOGLABEL control statement saves the value in the END control statement (time, RBA, or LRSN) as a log label. The
resolved RBA/LRSN is used like the TORBA/FROMRBA/TOLOGOINT/FROMLOGPOINT statements.

When you specify both START and END, the LOG command is processed in a standard way. The requested portion
of the log is read, and only the last LOGLABEL is stored. To create a log label without reading the log, specify only
the END control statement.

This control statement has the following format:

LOGLABEL = ([creator.]name [description])

Use the following parameters to create log labels:

creator
(Optional) Specifies the log label creator. If you omit the creator, the user ID of the job submitter is used.
Limits: 1 to 128 characters. Spaces and special characters (!, &, and so on) are allowed when the identifier is
enclosed in quotation marks (" ").

name
Specifies the log label name.
Limits: 1 to 128 characters. Spaces and special characters (!, &, and so on) are allowed when the identifier is
enclosed in quotation marks (" ").

description
(Optional) Specifies more information about the log label.
Limits: maximum 255 characters

When a log label with the specified creator.name already exists, a new version is created. If a log label description is
provided, it is updated. Parameters are case-sensitive.

Example: Create a Log Label

This example creates the MYLOGLABEL log label when the job is submitted:

.CALL LOG

.DATA

SSID = (DB01)

END = (CURRENT TIME)

LOGLABEL = (MYLOGLABEL)

Example: Create Multiple Versions of a Log Label

This example creates versions of the MYLOGLABEL log label for the specified points in time:

.CALL LOG

.DATA

SSID = (DB01)
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END = (CURRENT TIME)

LOGLABEL = (MYLOGLABEL)

END = (RBA, ...)

LOGLABEL = (MYLOGLABEL)

LOGONLY—Recover a Tablespace Using Log Records
The LOGONLY keyword specifies whether Fast Recover uses only log records to recover the tablespace.

• If you specify LOGONLY in your SYSIN, Fast Recover recovers the tablespace by applying only log records.
• If you do not specify LOGONLY, Fast Recover recovers the tablespace by applying log records and image copies.

Use LOGONLY when the data set has already been recovered to a point of consistency by a process other than image
copy. The log records are applied starting from the header page RBA (relative byte address).

Review the following considerations:

• This keyword is similar to FROMRBA, with the RBA determined automatically.
• LOGONLY is not valid with RECOVER INDEX.

This keyword has the following format:

LOGONLY

MAXTAPES—Limit the Number of Tape Mounts
The MAXTAPES keyword specifies the maximum number of tapes per tablespace copy merge.

Use this keyword to limit the number of tape mounts that are performed.

For example, you perform a RECOVER that uses one full image copy and two incremental image copies. MAXTAPES is
set to 2 (in the RECOVER syntax or in parmlib), and all image copies are on tape. The recovery uses only the full image
copy and one incremental image copy. Log records are applied starting with the STARTRBA of the incremental image
copy.

Review the following considerations:

• If you specify several tablespaces in one RECOVER statement, the MAXTAPES value is applied per tablespace during
the recovery.

• MAXTAPES is not valid with REBUILD INDEX.

This keyword has the following format:

MAXTAPES int 

int
Specifies the maximum number of tapes per tablespace copy merge.
Default: 5
Limits: 1 - 32

Example: MAXTAPES

Assume that your system is configured with eight tape drives. You must recover five tablespaces, but you want to leave
some tape drives available for other users. You also want to recover the tablespaces concurrently. The following recovery
scenario uses one tape drive per tablespace, for a total of five tape drives. Three tape drives remain available for use by
other programs.

Use the following syntax for this situation:

RECOVER TABLESPACE XX.YY
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        TABLESPACE AA.BB

        TABLESPACE CC.DD

        TABLESPACE EE.FF

        TABLESPACE GG.HH

MAXTAPES 1

SORTLOG YES

If you specify SORTLOG with incremental copies that reside on tape, and your job recovers more than one tablespace
per task, then all tablespaces but the first one invoke an error message. This message states that separate recoveries
are required when the job must mount the incremental copies. This error occurs because Fast Recover mounts the image
copies for the first tablespace before reading the log records.

You can solve this problem by defining a different MAXTAPES value. If you recover three tablespaces with MAXTASKS
1 and MAXTAPES 1, and the tablespaces have incremental copies, the first tablespace is recovered. An error occurs
on the second one. However, if you set MAXTAPES to 3 in this example, the job completes successfully because each
tablespace is the first tablespace in a task.

MAXTASKS—Control the Number of Tasks
The MAXTASKS keyword enables multitasking and controls the number of simultaneous tasks for the following
operations:

• Recovering objects
• Reading tablespaces
• Rebuilding indexes
• Log sorting
• Key sorting
• Merging image copies

Recovery/Rebuild type SORTLOG Value MAXTASKS Controls
Recovery from image copies created at the
partition level.

NO Number of recovery tasks. Database
objects or partitions are distributed among
all recovery tasks.

Recovery from image copies created at the
object level.

NO Number of recovery tasks. Database
objects are distributed among all recovery
tasks.

Recovery from image copies that are
created at the object level or the partition
level.

YES, CONCURRENT Number of log sort tasks. Database objects
or partitions are distributed among all log
sort tasks.

Recovery of tablespaces from image copies
combined with concurrent rebuilding of the
associated indexes.

YES For RECOVER statements, sets the
number of log sort tasks. Database objects
or partitions are distributed among all tasks.
For REBUILD statements, sets the number
of index rebuild tasks that each log sort task
can attach.

Rebuilding of a partitioned index or indexes n/a Number of tablespace read and key sort
tasks. Partitions are distributed among all
tasks.

Rebuilding of a single non-partitioned index
associated with a partitioned tablespace

n/a Number of tablespace read and key sort
tasks.
One more merge task is automatically
attached to build the index pages.
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Rebuilding of a combination of partitioned
and non-partitioned indexes

n/a Number of tablespace read tasks.
Each tablespace task reads a subset of
partitions of the tablespace.
One key sort task is attached for each
tablespace read task.
One more key sort task is automatically
attached to process non-partitioned
indexes.

Rebuilding of non-partitioned index or
indexes

n/a Number of key sort tasks. Indexes are
distributed among all key sort tasks.

This keyword has the following format:

MAXTASKS int | PARALLEL int 

int
Specifies the number of simultaneous tasks that can occur.
Default: 3
Limits: 1 - 20

To determine the value of MAXTASKS, use the following guidelines:

• For tablespaces, set MAXTASKS to the number of image copy data sets from which the tablespaces are recovered.
• For partitioned indexes, set MAXTASKS or PARALLEL to the number of partitions in the index to recover.
• For multiple non-partitioned indexes, set MAXTASKS or PARALLEL to the number of indexes to recover.
• For single non-partitioned indexes that are associated with a partitioned tablespace, set MAXTASKS to 8

The optimal MAXTASKS value depends on your system configuration.

If you specify a value that exceeds the number of available CPUs for your JCL, the performance might degrade because
multiple tasks are competing for one CPU. In this case, set the MAXTASKS value to the number of CPUs that are
available.

If you specify more than eight tasks, ensure that your JCL has enough main storage available.

More information:

• PARALLEL—Control the Number of Tasks
• TABLESPACE—Recover a Tablespace
• SORTLOG—Sort the Log Records during Recovery

NO-NEW-COPY—Do Not Generate an Image Copy
The NO-NEW-COPY keyword bypasses the internal processing that generates an image copy when OBIDXLAT is used.
NO-NEW-COPY is valid only when OBIDXLAT or FULLDD is used.

Review the following considerations:

• NO-NEW-COPY is typically used to populate test objects from an image copy data set.
• NO-NEW-COPY is not valid with RECOVER DATABASE or RECOVER INDEX.

This keyword has the following format:

NO-NEW-COPY
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NO-SYSCOPY-ROW—Record the Recovery in SYSIBM.SYSCOPY
NO-SYSCOPY-ROW suppresses the recording of a TORBA or TOCOPY recovery in SYSIBM.SYSCOPY. If you omit this
keyword, Fast Recover updates SYSIBM.SYSCOPY by writing a row with an ICTYPE of P to record the recovery.

By default, NO-SYSCOPY-ROW is omitted and SYSCOPY is updated.

Review the following considerations:

• If you specify NO-SYSCOPY-ROW and then you take an incremental image copy rather than a full image copy, your
tablespace might not be recoverable.

• NO-SYSCOPY-ROW is not valid with RECOVER INDEX.

This keyword has the following format:

NO-SYSCOPY-ROW

OBIDXLAT—Define OBIDs for Recreated Tables
The OBIDXLAT keyword specifies the OBIDs of the table in the original tablespace and the OBIDs of the table being
recreated. If you omit OBIDXLAT, recovery occurs without the OBID translation.

Consider the following items when you use this keyword:

• OBIDXLAT does not support concurrent copies.
• OBIDXLAT cannot be used with the Db2 directory and catalog tablespaces (DSNDB01 and DSNDB06) to populate

user-defined objects such as shadow or ACM tables.
• The destination object must have the same DDL structure for the table and tablespace as the object when the source

image copy was taken.
Tablespace header pages may not reflect DDL changes that result in a new version record, such as altering a table,
that were made before taking an image copy. If such an image copy is used as the source image copy, the recovery
can fail. After you alter a table or tablespace, we recommend running REORG before you take an image copy. This
process ensures that header pages reflect all DDL changes.

• Consistency checks for log ranges from different subsystems cannot be performed. Verify that the specified range
does not include any not logged activity; for example, REORG with LOG=NO.

• OBIDXLAT is not valid with LIST, RECOVER DATABASE, OBJ-LIST, and RECOVER INDEX.
• OBIDXLAT with SORTLOG NO or SORTLOG CONCURRENT is not valid with LOG APPLY.
• If you specify OBIDXLAT with only one OBID, it is assumed that the tablespace contains only one table. In this case,

the recovery job can contain only one OBIDXLAT statement.

This keyword has the following format:

OBIDXLAT {old-obid, new-obid}

old-obid
Specifies the old OBID value of the recreated table. If the tablespace contains only one table
(HPGTBLC='0001'X), do not specify an old OBID. The OBIDXLAT feature retrieves the OBID automatically.

new-obid
Specifies the new OBID value for the recreated table. If the tablespace contains only one table
(HPGTBLC='0001'X), do not specify a new OBID. The OBIDXLAT feature retrieves the OBID automatically.

Specify the old and new OBIDs for each table as an integer (the table OBID that is stored in the Db2 catalog). You can
also specify the OBIDs as a hexadecimal number preceded by an X and enclosed in single quotes.

To recover multiple tables in a tablespace, include an OBIDXLAT phrase for each table.

For nonpartitioned indexes, set MAXTASKS or PARALLEL to the number of indexes to recover.
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If the tablespace has always contained only one table (HPGTBLC='0001'X), you can specify OBIDXLAT without an OBID
parameter. The translation is performed automatically.

You can apply log records from different subsystems (that is, the old and new OBIDs can be on separate subsystems).
Shared DASD must be present and the SETUP parmlib member of the recovering system must have a defined bootstrap
data set. To apply log records, use STARTRBA or STARTLOGPOINT. By default, no log records are applied.

An image copy of the destination tablespace is created dynamically unless you specify NO-NEW-COPY. To allocate the
image copy data set manually, use the QUICKCOPY keyword.

OBJ-LIST—Process a Stored List of Objects
The OBJ-LIST keyword specifies a stored list of objects to process.

You can specify OBJ-LIST once in a RECOVER or a REBUILD statement.

The Object List Manager (OLM) utility creates object lists. For more information about the Object List Manager utility, see
Database Management Solutions for Db2 documentation.

This keyword has the following format:

OBJ-LIST [creator-id.]obj-list-name

creator-id
(Optional) Specifies the object list creator. If you do not specify creator-id, the user ID of the utility job is used.

obj-list-name
Specifies the object list to process.

Consider the following items when you use this keyword:

• OBJ-LIST cannot be used with the following keywords:
– DATABASE
– DSNUM
– FULLDD
– FULLDSN
– INDEX
– INDEXSPACE
– LIST
– OBIDXLAT
– PART
– TABLESPACE
– TOCOPY
– TODDN
– TOVOLUME

• When you specify OBJ-LIST in a RECOVER statement, the list can contain a mix of tablespaces and indexspaces.
• When you specify OBJ-LIST in a REBUILD statement, the list can contain only tablespaces or only indexspaces.

Example: Recover a Group of Objects that are Defined in an Object List

The following example recovers a group of database objects that are specified in the object list:

//SYSIN   DD   *

    RECOVER OBJ-LIST USER01.PRDACCTG01

//*
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OPTIONS—Specify Global Processing Options
The OPTIONS control statement specifies processing options for multiple statements in your job.

You can specify the options once, before your RECOVER and REBUILD statements, instead of having to specify them in
every statement.

NOTE

• To override the OPTIONS values for a given RECOVER or REBUILD statement, specify the options again
within that statement.

• OPTIONS is an IBM control statement. For information about the IBM syntax, see the IBM Db2 utilities
documentation. This topic shows the Fast Recover syntax that can be used with the OPTIONS statement.

This control statement has the following format:

OPTIONS [PREVIEW [YES|NO|SIMULATE]][KEEP-SIMULATION-SHADOWS {YES|NO}]

        [LISTDEFDD {ddname}][TEMPLATEDD {ddname}][OFF]

PREVIEW
Specifies whether to preview or simulate the recovery job. If you specify this keyword without a value, YES is
used. For more information about this keyword, see PREVIEW.

KEEP-SIMULATION-SHADOWS
Specifies whether to keep the VSAM shadow data sets that are created for PREVIEW SIMULATE processing. For
more information about this keyword, see KEEP-SIMULATION-SHADOWS.

LISTDEFDD
Specifies the ddname of the LISTDEF library to use. For more information about how Fast Recover uses
LISTDEFs, see LIST.

TEMPLATEDD
Specifies the ddname of the TEMPLATE library to use. For more information about how Fast Recover uses
TEMPLATEs, see QUICKCOPY.

OFF
Does not apply any processing options to the job statements.

Example: Use the OPTIONS Statement

A database administrator (DBA) wants to run the following recovery scenario in simulation mode:

//SYSIN DD*

  RECOVER TABLESPACE ALPHA.BETA

  RECOVER TABLESPACE GAMMA.DELTA

  REBUILD INDEX(ALL) TABLESPACE ALPHA.BETA

  REBUILD INDEX(ALL) TABLESPACE GAMMA.DELTA

The DBA wants to use the same PREVIEW and KEEP-SIMULATION-SHADOWS values for all four statements. Instead
of inserting those keywords after each RECOVER and REBUILD statement, the DBA uses the OPTIONS statement to
specify the keywords once, at the beginning of the job:

//SYSIN DD*

  OPTIONS PREVIEW SIMULATE KEEP-SIMULATION-SHADOWS YES

  RECOVER TABLESPACE ALPHA.BETA

  RECOVER TABLESPACE GAMMA.DELTA

  REBUILD INDEX(ALL) TABLESPACE ALPHA.BETA

  REBUILD INDEX(ALL) TABLESPACE GAMMA.DELTA

When the job is submitted, the OPTIONS settings are applied to all four statements.
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PARALLEL—Control the Number of Tasks
The PARALLEL keyword controls the number of simultaneous tasks that occur during multitasking. This keyword
is equivalent to the MAXTASKS keyword.

PART—Specify a Partition or Data Set
The PART keyword specifies the tablespace, index, or indexspace data set or partition to process. You can specify all
partitions or specific partitions.

PART is a synonym of DSNUM. See the DSNUM keyword for more information about the use and syntax rules.

This keyword has the following format:

PART {ALL|int}

ALL
Processes all partitions as whole. This value is the default.

int
Specifies the partitions to process.

PICKLIST—Display a List of Tape Volume Serial Numbers
The PICKLIST keyword specifies whether to display the volume serial numbers of the required tapes before the recovery.

PICKLIST is not valid with REBUILD INDEX.

This keyword has the following format:

PICKLIST [NO|YES]

NO
Does not display a list of the required tapes. This value is the default.

YES
Displays a list of the required tapes.

PQCPARM—Define an Alternate PQC Parmlib Member
The PQCPARM keyword specifies an alternate PQC parmlib to use for the dynamic allocation of copy data sets.

PQCPARM is not valid with REBUILD INDEX.

This keyword has the following format:

PQCPARM member 

member
Specifies an alternate PQC parmlib member. If you do not specify a value, the member defaults to PQC.

PREVIEW—Preview Messages without Performing the Recovery
The PREVIEW keyword previews all messages from your job without actually performing the recovery.

The PREVIEW keyword can provide the following information about the recovery:
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• What image copies are required (so you can locate the tapes to have ready for mounting, if necessary).
• What log ranges are applied (so you can modify the RECOVER syntax, using FROMRBA or TORBA, if necessary).
• How many sort work data sets are required.
• The estimated sizes of the sort work data sets.

The PREVIEW keyword can also simulate the recovery process to validate that a recovery is possible.

If the RECOVER TABLESPACE statement and the REBUILD INDEX statement specify different PREVIEW values, the
indexes are not rebuilt concurrently with the tablespaces. Each statement is processed independently.

If your simulation job contains multiple RECOVER and REBUILD statements with the same PREVIEW and KEEP-
SIMULATION-SHADOWS values, you can specify these keywords once in an OPTIONS statement at the beginning of the
job. For more information, see OPTIONS—Specify Global Processing Options.

This keyword has the following format:

PREVIEW {YES|NO|SIMULATE}

YES
Provides a preview of the messages that would result from the recovery. The tablespace is not stopped. No
recovery is performed.

NO
Performs the recovery without providing a preview. This value is the default.

SIMULATE
Simulates the recovery process to validate that the recovery is possible. As part of the simulation, the objects are
recovered to a shadow data set. This data set is deleted afterwards unless KEEP-SIMULATION-SHADOWS is
specified. The database objects remain untouched. For more information about recovery simulation, see Simulate
an Object Recovery.
The following objects are incompatible with PREVIEW SIMULATE:

• LOB tablespaces
• XML tablespaces
• Hash tablespaces
• PBR2 table spaces
• Temporary tablespaces and indexspaces
• Indexes with key columns

Certain keywords and parmlib options use only the default value, or they are mutually exclusive with PREVIEW
SIMULATE. If a keyword is not in the following list, it operates normally:

• Keywords that use default values:
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– EDITPROC
– HISTORY
– IDCAMS-CATALOG
– INLINE-COPY
– NO-SYSCOPY-ROW
– QUICKCOPY
– SORTDEVT
– SORTFLAG
– SORTNUM
– SORTSIZE
– SPACE-DEFN
– STARTUP-ACCESS
– STOP-LIMIT

• Parmlib options that use default values:
– BYPASS-REMOVE

• Keywords that are mutually exclusive:
– ALTERNATE
– BACKOUT
– ENDLOGPOINT
– ENDRBA
– FROMLOGLABEL
– FROMLOGPOINT
– FROMRBA
– FULLDD
– FULLDSN
– LOGONLY
– NO-NEW-COPY
– OBIDXLAT
– PQCPARM
– (Db2 V12) RECOVER INDEX
– SKIP-PENDING
– STARTLOGPOINT
– STARTRBA
– RENAME-CONTROL
– REPAIR-DBD
– ROWFORMAT
– STATS-OPTIONS
– UPDATE-CATSTATS

• Parmlib options that are mutually exclusive:
– OBIDXLAT-COMP-EP
– OBIDXLAT-EDITPROC
– UPDIXQTY
– UPDTSQTY
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QUICKCOPY—Invoke Quick Copy
The QUICKCOPY keyword creates backup image copies by invoking Quick Copy. This keyword defines the copy type
and specifies image copy parameters such as the number of copies to make. This keyword also specifies whether to
update SYSIBM.SYSCOPY, the ddname or template for the allocation, the name of an exit module, and the copy type.
You can create up to eight backup copies at once. You can also specify whether the copy is for local or remote (recovery)
sites and whether the copy is a primary or backup copy. Repeat the parameters for each copy. If you do not specify the
parameters and ddname for the backup image copy in the syntax, the image copy is allocated dynamically using the PQC
parmlib settings.

When you include QUICKCOPY in a job, the object whose name most recently precedes the QUICKCOPY option is
copied. To recover and copy multiple objects in one step, specify QUICKCOPY after each object clause (TABLESPACE
tsname or INDEXSPACE isname).

QUICKCOPY is not valid with the REBUILD control statement.

This keyword has the following format:

QUICKCOPY [COPYnn][([Y|N][,ddname|templatename][,exitname][,icbackup][,devtype])]

COPYnn
Specifies the copy number.
Limits: 01 - 08
Example: Specify COPY01 to make copy #1, specify COPY02 to make copy #2, and so on.

Y|N
Specifies whether to register the copy in the SYSIBM.SYSCOPY.
Default: Y

ddname | templatename
Specifies the ddname to use for the image copy data sets. A ddname is required when more than one image copy
data set is generated for the given object.
If you are using TEMPLATE control statements, this parameter specifies the template that contains the dynamic
allocation parameters for the data sets.
If you do not specify the ddname in the syntax, the image copy is allocated dynamically using the settings in the
PQC parmlib member.
Default: SYSCPn01 (n identifies the copy number)
Example: SYSCP101 is the DD name that is referenced by the first task for the first copy (COPY01).

exitname
Specifies the user exit.

icbackup
Specifies the copy type. You can specify whether the copy is for local or remote (recovery) sites and
whether the copy is a primary or backup copy. The type of image copy is stored in the ICBACKUP column of
SYSIBM.SYSCOPY.
The following options are valid only for sites where the LOCALSITE option of Db2 is installed:

• LP—Local primary (This option is the default for COPY01.)
• LB—Local backup (This option is the default for all copies except COPY01.)

The following options are valid only for sites where the RECOVERYSITE option of Db2 is installed:

• RP—Recovery primary
• RB—Recovery backup

devtype
Specifies the device type. This value updates the DEVTYPE column of the SYSIBM.SYSCOPY row for the image
copy. If you do not define a device type, DEVTYPE is updated with a generic volume ID, such as 3420.
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NOTE
The default for QUICKCOPY is COPY01(Y,SYSCOPY) for a single copy and COPY01(Y,SYSCP101) for multiple
copies.

Examples: QUICKCOPY

• This example recovers two tablespaces and takes a backup image copy of each tablespace:
//SYSIN    DD    *

RECOVER TABLESPACE TDKATR.TSDEPT 

        QUICKCOPY COPY01(Y,SYSCP101,,LP)

        TABLESPACE TDKATR.TSEMP93

        QUICKCOPY COPY01(Y,EMPCP101,,LP)

• This example recovers two tablespaces, but it copies only tablespace TSEMP93:
//SYSIN   DD    *

RECOVER TABLESPACE TDKATR.TSDEPT 

        TABLESPACE TDKATR.TSEMP93

        QUICKCOPY COPY01(Y,EMPCP101,,LP)

• This example recovers a tablespace and an indexspace. A backup image copy of each object is taken and allocated
dynamically using the PQC parmlib member settings:
//SYSIN    DD    *

RECOVER TABLESPACE TDKATR.TSDEPT

        QUICKCOPY

        INDEXSPACE TDKATR.XSDEPT93

        QUICKCOPY

• This example recovers a tablespace and takes a backup image copy using the dynamic allocation settings in the PQC
parmlib member:
//SYSIN   DD    *

RECOVER TABLESPACE TDKATR.TSDEPT

        QUICKCOPY COPY01(Y,,,LP)

Use of QUICKCOPY with Dynamically Allocated Data Sets

You can specify QUICKCOPY to take an image copy while recovering multiple objects by using the following commands
with dynamically allocated data sets:

• RECOVER LIST
• RECOVER OBJ-LIST

NOTE

RECOVER LIST and RECOVER OBJ-LIST are valid only with dynamic allocation.
• RECOVER TABLESPACE
• RECOVER INDEX
• RECOVER INDEXSPACE
• RECOVER DATABASE

You can use either of the following methods to allocate the image copy data sets dynamically:

TEMPLATE
-- Is specified in the SYSIN, or in a data set whose ddname is specified in the OPTIONS control statement. For
more information about TEMPLATE control statements, see the Quick Copy documentation and the IBM Db2
Reference Guide.

 86



 Fast Recover™ for Db2 for z/OS 20

PQC Model
-- Exists in the PQC parmlib member. For more information about using models, see the Quick Copy
documentation.

Quick Copy uses all templates or all PQC models for dynamic allocation. You cannot use templates and PQC models
together in the same job step.

Quick Copy determines which method to use by checking whether a template has been specified for a job step. If any
templates have been specified and are available to a job step, Quick Copy uses templates. In this case, a template must
exist for each name that is referenced in the COPYnn parameter of the QUICKCOPY keyword. If a template does not
exist, the recover terminates with an error message.

Examples: Use Templates to Allocate Image Copy Data Sets Dynamically

• The following example uses a list to identify the objects to recover. Templates are used to dynamically allocate the
image copy data sets. The templates are defined in the SYSIN and are available to QUICKCOPY:
TEMPLATE TMPACT01  DSN  'PQC.RCVRL32.&DB..&TS..&LR.&PB.&PA..P&TIME.' 

    UNIT SYSDA                                                       

TEMPLATE TMPACT02  DSN  'PQC.RCVRL32.&DB..&TS..&LR.&PB.&PA..B&TIME.' 

    UNIT SYSDA                                                       

LISTDEF LIST32ALL   INCLUDE TABLESPACES DATABASE PQCDB32  

RECOVER     LIST LIST32ALL                     

            QUICKCOPY COPY01(Y,TMPACT01,,LP) 

                      COPY02(Y,TMPACT02,,LB)

            INLINE-COPY YES

            SORTLOG YES     

            ALLMSGS

• The following example uses templates to recover two tablespaces and make a backup image copy of each tablespace.
Templates are used to dynamically allocate the image copy data sets:
//SYSIN   DD    * 

TEMPLATE ICTEMPLT 

     DSN 'TSDUMP.&DB..&TS..&LR.&PB.&PA.(+1)'

 

RECOVER TABLESPACE TDKATR.TSDEPT 

        QUICKCOPY COPY01(Y,ICTEMPLT,,LP) 

        TABLESPACE TDKATR.TSEMP93 

        QUICKCOPY COPY01(Y,ICTEMPLT,,LP)

RBALRSN_CONVERSION—Convert RBA or LRSN Formats
You can convert the log values from 6 bytes to 10 bytes. A 6-byte RBA is converted to 10 bytes by adding 4 bytes (that is,
eight zeros) on the left. A 6-byte LRSN is converted by adding one byte (two zeros) on the left and 3 bytes (six zeros) on
the right.

You can also convert the log values from 10 bytes to 6 bytes. A 10-byte RBA is converted to 6 bytes by truncating the first
4 bytes on the left. A 10-byte LRSN is converted by truncating the first byte on the left and the last 3 bytes on the right.

NOTE
This keyword is ignored in Db2 10 or older subsystems. This keyword is also ignored in Db2 11 subsystems that
have not been converted to support the extended log values.

Specifying this keyword as an index option in your SYSIN syntax overrides the specified RBALRSN_CONVERSION value
in the hlq.CDBAPARM(PFR).

This keyword is valid only with REBUILD INDEX.

This keyword does not support clone objects.
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This keyword has the following format:

RBALRSN_CONVERSION {NONE|BASIC|EXTENDED}

NONE
Does not convert the log values for the selected objects. This value is the default.

BASIC
Converts the log values for the selected objects from 10 bytes to 6 bytes.

EXTENDED
Converts the log values for the selected objects from 6 bytes to 10 bytes.

REBUILD—Reconstruct Indexes
The REBUILD keyword reconstructs the indexes in a database or tablespace.

Review the following considerations:

• The DATABASE option is not valid for directory or catalog objects.
• You can use wildcards to specify index names.
• If you specify more than one index for REBUILD INDEX, separate the names with commas.

For the syntax of this keyword, see RECOVER Control Statement and REBUILD Control Statement.

RECOVER—Restore a Copy of an Object
The RECOVER keyword recovers an object by restoring a copy of the object.

Review the following considerations:

• To use RECOVER INDEX, the index must be created with the COPY YES attribute. If an index does not have the
COPY YES attribute, use REBUILD INDEX to reconstruct the index from its tablespace, or enable automatic index
rebuilding to rebuild the index.

• If you specify RECOVER INDEX, you must also specify SORTLOG YES.
• You can use wildcards to specify database and tablespace names.

For the syntax of this keyword, see RECOVER Control Statement and REBUILD Control Statement.

RENAME-CONTROL—Rename the VSAM Data Sets
The RENAME-CONTROL keyword controls how the VSAM data sets are renamed.

Review the following considerations:

• The original VSAM data set for the tablespace or indexspace ends in .A001 . Regardless of the RENAME-CONTROL
value, the VSAM data set ends in .A001 (with the same name as before the recovery) at the end of the recovery.

• If you use VCAT-defined data sets and SPACE-DEFN NO, allocate the target data sets.
• If you use STOGROUP-defined data sets and SPACE-DEFN NO, Fast Recover automatically changes to SPACE-

DEFN YES. The target data sets are created using the existing STOGROUP definition.
• When RENAME-CONTROL is specified in a RECOVER statement, it overrides the TS-RENAME-CNTL parmlib option.
• When RENAME-CONTROL is specified in a REBUILD statement, it overrides the IX-RENME-CNTL parmlib option.

This keyword has the following format:

RENAME-CONTROL [USER|AUTO]

 88



 Fast Recover™ for Db2 for z/OS 20

USER
Specifies that the user is responsible for renaming the .B001 data set after recovery is complete. The original
source VSAM data set remains unchanged. This value is the default.
The following list shows the temporary VSAM data set names during RENAME-CONTROL USER recovery
processing:

• Before or during recovery
– Source VSAM Data Set: dbname.tsname.I0001.A001
– Target VSAM Data Set: dbname.tsname.I0001.B001

• End of recovery
– Source VSAM Data Set: dbname.tsname.I0001.A001
– Target VSAM Data Set: dbname.tsname.I0001.B001

AUTO
Specifies that the name of the target VSAM data set is assigned and deleted automatically. Fast Recover
renames the original source VSAM data set at the end of recovery processing.
The following list shows the temporary VSAM data set names during RENAME-CONTROL AUTO recovery
processing:

• Before or during recovery
– Source VSAM Data Set: dbname.tsname.I0001.A001
– Target VSAM Data Set: dbname.tsname.I0001.B001

• End of recovery
– Source VSAM Data Set: (deleted)
– Target VSAM Data Set: dbname.tsname.I0001.A001

More information:

Alternate VSAM File Support

ALTERNATE—Recover to an Alternate VSAM File

REPAIR-DBD—Sync the DBD with the Db2 Catalog
The REPAIR-DBD keyword specifies whether to update the DBD to synchronize it with the Db2 catalog.

During a point-in-time recovery in which an object changes from RRF (Reordered Row Format) to BRF (Basic Row
Format) or from BRF to RRF, failing to update the DBD leaves the catalog (specifically, the SYSTABLEPART FORMAT
entry) out of sync with the DBD entry for the RRF or BRF entry.

REPAIR-DBD is not valid with RECOVER INDEX and REBUILD INDEX.

This keyword has the following format:

REPAIR-DBD [YES|NO]

YES
Updates the DBD when necessary to synchronize it with the Db2 catalog. This value is the default. This setting
can affect access to other objects in the database of the recovered tablespace when the database goes through
the following steps:

1. START DATABASE ACCESS (UT)
2. REPAIR OBJECT LOG YES DBD REBUILD DATABASE
3. START DATABASE ACCESS (RW)

NO
Does not update the DBD. This setting can leave the DBD out of sync with the Db2 catalog, specifically, with the
FORMAT field of SYSTABLEPART.
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RETAIN—Keep Tape Volumes Mounted
The RETAIN keyword keeps all dynamically allocated image copy tape volumes mounted for a RECOVER statement.
This processing is similar to using VOL=(,RETAIN) in JCL. However, this keyword applies to all dynamically allocated tape
volumes containing multiple image copies that are needed for the RECOVER statement. If a tape contains only one image
copy that is needed, it is not retained. The RETAIN keyword helps prevent repeated dismounting of the tape when you are
recovering a tablespace or tablespaces that have their image copies on the same tape.

Because each volume remains mounted during the RECOVER statement, verify that enough devices are available. The
number of available devices should meet or exceed the number of volumes that must be mounted for the recovery. These
devices are unavailable to other jobs until the end of the current RECOVER statement.

Review the following considerations:

• Remounts can be mandatory when image copies span two or more tapes.
• RETAIN is not valid with REBUILD INDEX.

Consider the following recovery scenario:

• You are recovering three tablespaces from image copies that are on two tapes. Tablespace A is on TAPE1, tablespace
B spans TAPE1 and TAPE2, and tablespace C is on TAPE2.

• If you recover these tablespaces with MAXTASKS 2, the recovery of tablespace B cannot begin until the recovery
of the tablespace A is complete. You cannot multitask from the same tape. When the recovery of tablespace B does
begin, TAPE2 might already be in use by tablespace C. A remount of TAPE1 is then unavoidable when the recovery of
tablespace B begins.

This keyword has the following format:

RETAIN [NO|YES]

NO
Does not keep tape volumes mounted. This value is the default.

YES
Keeps all tape volumes mounted.

If you omit the RETAIN keyword, the mountable volumes dismount when the merge process completes.

ROWFORMAT—Convert Rows to BRF or RRF
The ROWFORMAT keyword converts the output format of the object being processed. You can use this keyword to
convert rows from Basic Row Format (BRF) to Reordered Row Format (RRF), or from RRF to BRF.

ROWFORMAT is valid only when you are using OBIDXLAT processing.

This keyword has the following format:
ROWFORMAT {BRF|RRF}

BRF
Converts the object to BRF. If the object is already in BRF, it remains in BRF.

RRF
Converts the object to RRF. If the object is already in RRF, it remains in RRF.

More information:

Recover Tablespaces with Non-Matching Table OBIDs
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SHRLEVEL—Specify the Object State for the Rebuild Process
The SHRLEVEL keyword specifies what state indexes and tablespaces are set to during the rebuild process.

Object state dictates whether objects are available during rebuild. After the rebuild completes, the object state returns to
the state before the rebuild.

This keyword has the following format:

[SHRLEVEL {REFERENCE|CHANGE           

          [DEADLINE {NONE|timestamp|CURRENT_DATE [constant]|CURRENT_TIMESTAMP [constant]}]          

          [LONGLOG {CONTINUE|TERM DELAY [1200|int]}]

          [MAXRO {int|DEFER}]

          [TERM-LIMIT int]}]

REFERENCE
Sets the tablespace to read-only status and rebuilds the index in place. This option is the default option.

CHANGE
Keeps the index and tablespace available and rebuilds the index to the shadow data set. After the shadow data
set is built and the final phase of Log Apply is complete, the objects are placed in read-only status for a brief
period. You can specify extra keywords when you include SHRLEVEL CHANGE in the SYSIN.
Keep the following items in mind when using SHRLEVEL CHANGE:

• You can specify SHRLEVEL CHANGE only once in a job step.
• SHRLEVEL CHANGE is not valid with the RECOVER control statement.
• SHRLEVEL CHANGE cannot be used on multiple indexes.
• SHRLEVEL CHANGE cannot be used with REBUILD INDEX(ALL).
• When you specify the CHANGE option, the rebuild is processed by Rapid Reorg.

The following keywords control the REBUILD INDEX SHRLEVEL CHANGE process. You can specify these
keywords before or after SHRLEVEL CHANGE in the SYSIN. If you specify these keywords in the SYSIN without
including the SHRLEVEL CHANGE keyword, message PFR0738E is issued and the job fails.
DEADLINE {NONE|timestamp|CURRENT_DATE [constant]|CURRENT_TIMESTAMP [constant]}

The DEADLINE keyword specifies a deadline for the start of the switch phase of log processing. If the
switch phase does not begin by the deadline, the reorganization terminates.
NONE

Specifies no deadline. This value is the default.
timestamp

Specifies the deadline as a timestamp. This deadline must not have already occurred when the
reorganization executes.
Example: DEADLINE 2021-06-03-12.13.14.123456

CURRENT_DATE constant
Specifies that the deadline is based on the current date. Optionally apply the following constants,
which can also be preceded by a plus (+) sign or a minus (-) sign:
YEAR, YEARS, MONTH, MONTHS, DAY, DAYS, HOUR, HOURS, MINUTE, MINUTES,
SECOND, SECONDS, MICROSECOND, MICROSECONDS
Limits: 1 to 99
Example: DEADLINE CURRENT_DATE + 11 HOURS

CURRENT_TIMESTAMP constant
Specifies that the deadline is based on the current timestamp. Optionally apply the following
constants, which can also be preceded by a plus (+) sign or a minus (-) sign:
YEAR, YEARS, MONTH, MONTHS, DAY, DAYS, HOUR, HOURS, MINUTE, MINUTES,
SECOND, SECONDS, MICROSECOND, MICROSECONDS
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Limits: 1 to 99
LONGLOG {CONTINUE|TERM DELAY [int]}

The LONGLOG keyword specifies what happens when the application log is being written faster than the
utility can read it.
CONTINUE

Continues performing the reorganization. This value is the default.
TERM DELAY

Specifies the delay, in seconds, from the time the LONGLOG command is issued to the time the
reorganization terminates.
Limits: 0 to 9999
Default: 1200

MAXRO {int|DEFER}
The MAXRO keyword specifies the maximum number of seconds for objects to be read-only for the last
log apply phase.
int

Specifies the number of seconds for objects to be read-only. If you specify a small value, you
reduce the length of the period of read-only access. Smaller values might increase the amount of
time for the REBUILD INDEX to complete.
Limit: 1 to 999

DEFER
Specifies that iterations of Log Apply processing with read/write access can continue indefinitely.
When MAXRO DEFER is specified, the final phase of Log Apply processing does not start
automatically. To start the final phase of Log Apply, issue -ALTER CA UTILID(utilid) MAXRO(int).
You can also issue -ALTER CA UTILID(utilid) MAXRO(DEFER) to prevent the start of the final
phase of Log Apply processing. The minimum iteration time for MAXRO DEFER is 10 seconds.

TERM-LIMIT int
The TERM-LIMIT keyword specifies, in minutes, how long to wait before terminating the process.
Fast Recover is waiting for one of the following events to occur:

• For the tablespace or indexspace to stop. If the object does not stop before the TERM-LIMIT value is
reached, processing terminates.

• For claims or locks to release before Rapid Reorg attempts to stop the tablespace or indexspace. If
the claims or locks are not released before the TERM-LIMIT value is reached, processing terminates.

Default: 1
Limits: 1 to 9999

Example: REBUILD INDEX with SHRLEVEL CHANGE and SHRLEVEL CHANGE Related Keywords

This example keeps the index and tablespace available while the index is rebuilt to the shadow data set, without initiating
the final phase of Log Apply:

MAXRO DEFER

REBUILD INDEX(USER06.XDEPT01) TABLESPACE DB03.TDEPTS

SHRLEVEL CHANGE

TERM-LIMIT 3

S-IOP—Specify the I/O Processor
The S-IOP keyword specifies the I/O processor that is used by EXCP channel programs.
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Use this parameter to help resolve write errors that are incurred by EXCP channel programs. These write errors are
indicated by messages PTQC159 and IOS000I.

If you notice degraded performance in EXCP channel programs, the channel programs may be experiencing excessive
retries. Try specifying S-IOP YES.

This keyword has the following format:

S-IOP [NO|YES]

NO
Specifies that a J-Type processor or ESCON Director is in use. EXCP channel programs write 15 tracks (one
cylinder) at a time. This value is the default.

YES
Specifies that an S-Type or earlier I/O processor is in use. EXCP channel programs write three tracks at a time,
instead of 15 tracks (one cylinder).

SKIP-PENDING—Suppress Setting Pending Flags
The SKIP-PENDING keyword specifies that recovered objects are not to be placed in any -PENDING state. This keyword
is useful for testing purposes. If you omit SKIP-PENDING, pending flags are reset.

SKIP-PENDING does not reset copy pending flags during OBIDXLAT recoveries.

This keyword has the following syntax:

SKIP-PENDING

SMS-DATACLASS—Use the SMS DATACLAS Parameter
This keyword has the following format:

SMS-DATACLASS {NO|YES}

NO
Does not use the SMS DATACLAS parameter. This value is the default.

YES
Uses the SMS DATACLAS parameter when the VSAM data set is SMS-controlled.

SMS-GENERIC—Use Generic Volume List
The SMS-GENERIC keyword specifies whether to use generic volume names for SMS-managed VCAT-defined and Db2
STOGROUP-defined data sets.

Use this keyword to let Storage Management Subsystem (SMS) control data set placement.

This keyword has the following format:

SMS-GENERIC {NO|YES}

NO
Does not change the volume list for SMS-managed VCAT-defined data sets to generic volumes ('*'). This value is
the default.

YES
Changes the volume list for SMS-managed VCAT-defined data sets to generic volumes ('*'). When a data set is
defined, the volume list changes to all asterisks ('*') to allow SMS to control the data set placement.
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SMS-MGMTCLASS—Use the SMS MGMTCLAS Parameter
The SMS-MGMTCLASS keyword specifies whether to use the Storage Management Subsystem (SMS) MGMTCLAS
parameter for SMS-managed VSAM data sets.

This keyword has the following format:

SMS-MGMTCLASS {NO|YES}

NO
Does not use the SMS MGMTCLAS parameter. This value is the default.

YES
Uses the SMS MGMTCLAS parameter when the VSAM data set is SMS-controlled.

SMS-STORCLASS—Use the SMS STORCLAS Parameter
The SMS-STORCLASS keyword specifies whether to use the Storage Management Subsystem (SMS) STORCLAS
parameter for SMS-managed VSAM data sets.

This keyword has the following format:

SMS-STORCLASS {NO|YES}

NO
Does not use the SMS STORCLAS parameter. This value is the default.

YES
Uses the SMS STORCLAS parameter when the VSAM data set is SMS-controlled.

SNAPSHOTACCESS—Restore Data from a SNAPSHOT Image Copy
The SNAPSHOTACCESS keyword restores a data set using a SNAPSHOT image copy. These image copies are created
and registered in the Broadcom SYSCOPY table by using SNAPSHOTACCESS INSTANT processing in Quick Copy. If
necessary, the recover process applies log records.

You can restore data to the primary device in a peer-to-peer remote copy (PPRC) relationship by updating the Snapshot
General Services initialization parameters for the device. Specify TGTPPRCP(YES) in the VOLGROUP statement. For
more information about the VOLGROUP statement, see the Quick Copy documentation.

SNAPSHOTACCESS is not valid with REBUILD INDEX.

This keyword has the following format:

SNAPSHOTACCESS INSTANT

SORTDEVT—Define a Device Type for Temporary Data Sets
The SORTDEVT keyword names the device type where your sort program dynamically allocates its temporary data
sets. You can specify any device type that is acceptable to the DYNALLOC parameter of the SORT or OPTION parameter
value for the IBM DFSORT function.

Including SORTDEVT automatically invokes dynamic allocation of the sort work data sets. If you omit SORTDEVT, the
sort default that was defined by your site is used.

This keyword has the following format:

SORTDEVT device-type 
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device-type
Specifies the device type.

SORTFLAG—Display Message Levels
The SORTFLAG keyword controls the level of sort messages that are displayed.

The sort program displays messages in the execution log or on the operator console.

This keyword has the following format:

SORTFLAG [ALL|CRITICAL|NONE]

ALL
Displays all sort messages. This value is the default.

CRITICAL
Displays critical sort messages.

NONE
Does not display sort messages.

SORTLOG—Sort the Log Records during Recovery
The SORTLOG keyword specifies whether to sort the log records before applying them to
the tablespaces or indexspaces. Sorting the log records results in faster performance and faster access to the recovered
objects.

When log records are not sorted, objects are recovered in two phases. First, the most recent image copies for the objects
are retrieved. Then the log records are used to apply any changes that were made to the objects after the image copies
were taken.

When log records are sorted, the objects are recovered in one phase instead of two. Sort work data sets are used to sort
the log records by tablespace or indexspace. Each set of log records is then applied to the proper object sequentially
during the MERGE phase instead of the LOG APPLY phase. When the last log record has been applied to a particular
object, the resources being used to recover that object are released.

Sorting the log records also lets you recover indexes concurrently with their tablespaces. When you specify SORTLOG
YES and REBUILD INDEX in the same job statement, the index keys are stripped from the tablespace pages. The keys
are sent to separate tasks that rebuild the indexes while the tablespaces are being recovered.

NOTE
Multiple tablespaces or indexspaces can be recovered concurrently regardless of whether you use the
SORTLOG keyword. To recover multiple objects, specify a value of 2 or greater for the MAXTASKS keyword.

Consider the following items when you use SORTLOG:

• If you specify SORTLOG in your SYSIN without including a parameter, SORTLOG YES is used.
• The SORTLOG value in your SYSIN syntax overrides the SORTLOG value in hlq.CDBAPARM(PFR).
• If you omit SORTLOG from SYSIN, the SORTLOG value in your PFR parmlib member is used.

This keyword has the following format:

SORTLOG [NO|YES|CONCURRENT]

NO
Does not sort the log records. This value is the default.
Use SORTLOG NO when recovering from SNAPSHOTACCESS INSTANT copies, concurrent image copies, inline
image copies, and system-level backups.
SORTLOG NO cannot be used for RECOVER INDEX processing.
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SORTLOG NO with OBIDXLAT is not valid with LOG APPLY.
YES

Sorts the log records.
SORTLOG YES can be used only with sequential copies.
If you specify LOGONLY in the job, SORTLOG YES is ignored.

CONCURRENT
Sorts the log records after the Db2 VSAM data sets are restored.
SORTLOG CONCURRENT with OBIDXLAT is not valid with LOG APPLY.
SORTLOG CONCURRENT has been disabled for Db2 12. If CONCURRENT is specified, processing reverts to
SORTLOG NO. SORTLOG CONCURRENT processing is still supported in Db2 11.

Example: Sort the Log Records and Rebuild the Indexes Concurrently

The following example sorts the log records before applying them, recovers the tablespace, and rebuilds the indexes
concurrently:

RECOVER TABLESPACE dbname1.tsname1

        TABLESPACE dbname2.tsname2

        TABLESPACE dbname3.tsname3

        SORTLOG YES

REBUILD INDEX (ALL) TABLESPACE dbname1.tsname1

REBUILD INDEX (ALL) TABLESPACE dbname2.tsname2

REBUILD INDEX (ALL) TABLESPACE dbname3.tsname3 

SORTNUM—Define Number of Temporary Sort Data Sets
The SORTNUM keyword specifies the number of temporary data sets for the sort program to allocate dynamically.

NOTE
When you use SHRLEVEL CHANGE with REBUILD INDEX, the SORTNUM keyword is passed to Rapid Reorg
for execution during the rebuild. For more information about the SORTNUM keyword in Rapid Reorg, see the
Rapid Reorg documentation.

This keyword has the following format:

SORTNUM int 

int
Specifies the number of temporary data sets.
Limits: 0 through 255
Default: 0 (no data sets are allocated)

SORTSIZE—Specify Sort Size for Storage Tasks
The SORTSIZE keyword specifies the sort storage size.

When you use SHRLEVEL CHANGE with REBUILD INDEX, the SORTSIZE keyword is passed to Rapid Reorg for
execution during the rebuild.

NOTE
For more information about the SORTSIZE keyword in Rapid Reorg, see the Rapid Reorg documentation.

This keyword has the following syntax:

SORTSIZE [MAX|nM|nK]
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MAX
Reserves the maximum main storage for the sort program.

nM
Reserves n times M (M = 1,048,576) bytes of main storage. The size is converted to KB and rounded to the next
higher 4 KB. This value is the default.
Default: 4 MB
Limits: up to 953M

nK
Reserves n times K (K = 1024) bytes of main storage. The size is rounded to the next higher 4 KB.
Limits: up to 975,872K

SPACE-DEFN—Redefine Data Sets
The SPACE-DEFN keyword redefines VCAT-defined and STOGROUP-defined data sets as part of the recovery.

You can use SPACE-DEFN to allocate VSAM data sets automatically. Specifying SPACE-DEFN YES can significantly
improve the recovery performance.

Space allocations are always made in pages.

This keyword has the following format:

SPACE-DEFN [YES|NO]

YES
Reallocates the data sets using the catalog definitions or, if VSAM-defined, the current VSAM definitions. This
value is the default.

NO
Does not change the existing VSAM data sets.

• For STOGROUP-defined objects, SPACE-DEFN NO defines the underlying VSAM data sets when they do not
exist.

• For VCAT-defined objects, SPACE-DEFN NO works only when the VSAM data sets are allocated.

NOTE
Problems can occur when SPACE-DEFN NO is used on non-partitioned objects because the VSAM
data sets are not maintained. For example, if an object containing an A002 data set is recovered to a
point in time where the data requires only one data set, the A002 data set is not deleted.

STARTLOGPOINT—Define the Starting Log Point
The STARTLOGPOINT keyword defines the log point in a data sharing environment from which to recover the tablespace.

Use this keyword when performing OBID translation processing.

In a STARTLOGPOINT recovery, the recovery job compares each log record RBA or LRSN with the log point in the data
pages. If the RBA or LRSN is less than the log point, the recovery job assumes it has already been applied and ignores
the current log record.

Review the following considerations:
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• For a non-data sharing environment, use STARTRBA and ENDRBA to identify the log RBA from which to recover the
tablespace.

• You can recover a tablespace on a data sharing subsystem using the image copies and logs from a non-data
sharing environment. Use STARTLOGPOINT and ENDLOGPOINT to define the log point from which to recover the
tablespace.

• Consistency checks cannot be performed on the log ranges to be applied. Verify that the specified range does not
include any activity that is not logged; for example, REORG with LOG=NO.

STARTLOGPOINT requires SORTLOG YES and FULLDD.

STARTLOGPOINT is not supported with RECOVER DATABASE, RECOVER INDEX, or REBUILD INDEX.

This keyword has the following format:

STARTLOGPOINT {X'byte-string'|HPRBA}

X'byte-string'
Specifies the RBA or LRSN. If the RBA or LRSN of a log record is byte-string or greater, that record is used in the
recovery. Enter the RBA or LRSN as a hexadecimal number preceded by X and enclosed in single quotes.

HPRBA
Specifies that HPRBA determines the starting RBA value. Use this setting when you do not know the value to
specify. HPRBA uses the larger value between the HPGRBRBA and PGLOGRBA as the starting RBA value. If the
RBA of a log record is equal to or greater than this value, that record is used in the recovery.

More information:

Recover Tablespaces with Non-Matching Table OBIDs

STARTRBA—Define the Starting RBA
The STARTRBA keyword specifies the log RBA from which to recover the tablespace. Use this keyword when performing
OBID translation processing.

During the STARTRBA recovery, the recovery job compares each log record RBA with the RBA recorded in the data
pages. If the log record RBA is less than the data page RBA, the recovery job assumes it has already been applied and
ignores the current log record.

NOTE
Consistency checks cannot be performed on the log ranges to be applied. Verify that the specified range does
not include any activity that is not logged; for example, REORG with LOG=NO.

This keyword has the following format:
STARTRBA {X'byte-string'|HPRBA}

X'byte-string'
Specifies the RBA. If the RBA of a log record is byte-string or greater, that record is used in the recovery. Enter
the RBA as a hexadecimal number preceded by X and enclosed in single quotes.

HPRBA
Specifies that HPRBA determines the starting RBA value. Use this setting when you do not know the value to
specify. HPRBA uses the larger value between the HPGRBRBA and PGLOGRBA as the starting RBA value. If the
RBA of a log record is equal to or greater than this value, that record is used in the recovery.

If you specify STARTRBA without ENDRBA, then ENDRBA defaults to the highest written RBA in the bootstrap data set
for the Db2 subsystem containing the log records.

Consider the following items when using this keyword:
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• STARTRBA requires SORTLOG YES with OBIDXLAT.
• STARTRBA requires FULLDD.
• STARTRBA is not valid with RECOVER DATABASE, RECOVER INDEX, or REBUILD INDEX.

More information:

Recover Tablespaces with Non-Matching Table OBIDs

STARTUP-ACCESS—Specify a Mode for the Recovered Object
The STARTUP-ACCESS keyword specifies the mode in which the object is placed after the recovery.

All objects are placed in STOP mode during the recovery job. The STARTUP-ACCESS keyword specifies the mode in
which the object is placed after the recovery.

IFI is used to start and stop objects.

Review the following considerations:

• If objects were recovered as point-in-time (TORBA or TOCOPY) recoveries, take an image copy before restarting
them. When Fast Recover starts processing, the object is stopped using IFI.

• If you omit STARTUP-ACCESS, the object is started in its original state (RESET).
• When STARTUP-ACCESS is specified with REBUILD INDEX or RECOVER INDEX, the specified mode applies only to

the indexspace. The status of the associated tablespace is not affected.

This keyword has the following format:

STARTUP-ACCESS {RESET|RW|RO|FORCE|STOP}

RESET
Sets the object back to its original state. This value is the default.

RW
Lets programs read from or write to the named objects.

RO
Lets programs read the named objects.

FORCE
Resets any indications that an object is unavailable because of pending deferred restarts, write error ranges,
read-only accesses, or utility controls. FORCE also resets check pending, copy pending, and recovery pending
states. Full access to the data is forced. For more information about FORCE, see the IBM Db2 Command and
Utility Reference manual.

STOP
Puts objects in STOP mode.

STATS-OPTIONS—Update the COLCARD Column
The STATS-OPTIONS keyword updates the COLCARD column of SYSCOLUMNS.

You can update all COLCARD columns, or only those columns that are used in an index.

When you specify STATS-OPTIONS, also specify UPDATE-CATSTATS. Otherwise, the COLCARD value is not updated
regardless of the STATS-OPTIONS value.

This keyword has the following format:

STATS-OPTIONS [COLCARD-ALL|COLCARD-INDEXED]
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COLCARD-ALL
Updates COLCARD for all columns, regardless of whether they are used in indexes. This value is the default.

COLCARD-INDEXED
Updates COLCARD for only those columns that are used in indexes.

STOP-LIMIT—Check if Object has been Stopped
The STOP-LIMIT keyword specifies how many times to check whether the tablespace or indexspace has been stopped
before terminating processing.

This keyword has the following format:

STOP-LIMIT int 

int
Specifies how many times to check whether the tablespace or indexspace has been stopped.
Default: 5
Limits: 1 to 99

TABLESPACE—Recover a Tablespace
The TABLESPACE keyword specifies the tablespace to recover.

You can list one or multiple tablespaces within the same RECOVER statement.

Review the following considerations:

• The TABLESPACE keyword must precede each tablespace name that you specify. See the following example:
RECOVER TABLESPACE tsname1 TABLESPACE tsname2 TABLESPACE tsname3 

• To take an image copy of each tablespace in the list, specify QUICKCOPY after each tablespace specification.
• If you also specify MAXTASKS, the tablespaces are recovered concurrently where possible.
• The RBA, log point, and global options that you specify are applied to all objects in the list. The OBID translation and

recover DSN options apply only to the tablespace for which they are specified.
• You can use RECOVER TABLESPACE to process the Db2 catalog and Db2 directory.

This keyword has the following format:

TABLESPACE {[dbname.]tsname}

dbname
Specifies the database name. You must have authorization for the dbname you define. If you do not specify
dbname, the default database DSNDB04 is used.
Default: DSNDB04

tsname
Specifies the tablespace name.

TOCOPY—Define the Image Copy to Use
The TOCOPY keyword specifies the image copy to which you want to recover. If you specify a full image copy data set,
the image copy is the only data set that is used in the recovery. If you specify an incremental image copy, the recovery
uses the incremental image copy, the full image copy on which it is based, and any intervening incremental copies.

You can recover multiple tablespaces simultaneously by specifying multiple TOCOPY statements with
a RECOVER statement. Also, if you specify SORTLOG YES with TOCOPY, the indexes can be recovered concurrently
with the tablespace.
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Consider the following items when using this keyword:

• If you specify DSNUM ALL, the specified image copy must be for the entire tablespace. If you specify a partition or
data set to recover, the image copy data set must be for the same partition or data set or for the whole tablespace.
Use only image copies that were made with SHRLEVEL REFERENCE or SHRLEVEL NONE. An image copy that was
made with SHRLEVEL CHANGE can result in inconsistent data.

• TOCOPY is not valid with FULLDSN, FULLDD, LIST, RECOVER DATABASE, OBJ-LIST, and REBUILD INDEX.

This keyword has the following format:

TOCOPY {dataset-name|LAST-COPY}

dataset-name
Specifies the data set name to use as the TOCOPY parameter. Enter a fully qualified data set name. If multiple
data sets have the same name, use TOVOLUME to identify the data set.

LAST-COPY
Recovers to the most recent full or incremental image copy. SYSIBM.SYSCOPY is scanned to determine the fully
qualified data set name of the last LP (local primary) image copy. If duplicates exist in SYSCOPY, then TOCOPY
LAST-COPY is invalid. In this case, use TOVOLUME CATALOG with TOCOPY or use the TORBA option.
If you use COPY-TYPE RECOVERY with TOCOPY LAST-COPY, SYSIBM.SYSCOPY is scanned for the most
recent RP (remote primary) image copy. If the RP cannot be allocated, Fast Recover falls back to the latest RB
(remote backup). If neither the RP nor RB can be allocated, the previous RP is used. This RP is followed by the
previous RB, and so on.

TODDN—Define the Image Copy Data Set to Use
The TODDN keyword identifies the image copy data set to which you want to recover.

Use TODDN to identify a ddname instead of an entire generation data set name (G0000V00 extension included). In other
words, you can use a relative generation number in the JCL instead of the specific G0000V00 extension that is required
when you use the TOCOPY option.

Consider the following items when using this keyword:

• You cannot specify TODDN and TOCOPY for the same object.
• You can specify TODDN only once for a given object.
• TODDN is not valid with RECOVER DATABASE or REBUILD INDEX.
• TODDN is not valid with LIST or OBJ-LIST.

This keyword has the following format:

TODDN ddname 

ddname
Specifies the data set name.

TOLOGLABEL—Define the Log Label to Use
The TOLOGLABEL keyword specifies the log label to which the tablespace is to be recovered. Use TOLOGLABEL to
make a partial recovery.

Review the following considerations:
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• Use TOLOGLABEL with care. Data resulting from a partial recovery might be inconsistent.
• TOLOGLABEL is not supported with REBUILD INDEX.
• If you specify TOLOGLABEL when recovering a NOT LOGGED tablespace, specify a recoverable point.
• TOLOGLABEL is a statement-level operand that can be applied to every object (DATABASE, TABLESPACE, and

INDEXSPACE) in the RECOVER control statement.

This keyword has the following format:

TOLOGLABEL {[creator.]name[(version)]}

creator
(Optional) Specifies the creator of the log label.

name
Specifies the name of the log label.

version
(Optional) Specifies the version of the log label.

TOLOGPOINT—Define the Log Point LRSN to Use
The TOLOGPOINT keyword specifies the log point LRSN to which the tablespace is recovered in a data sharing
environment.

Use TOLOGPOINT to make a partial recovery.

Review the following considerations:

• Use TOLOGPOINT with care. Data resulting from a partial recovery might be inconsistent.
• TOLOGPOINT is not supported with REBUILD INDEX.
• If you specify TOLOGPOINT when recovering a NOT LOGGED tablespace, specify a recoverable point.
• TOLOGPOINT is a statement-level operand that can be applied to every object (DATABASE, TABLESPACE, and

INDEXSPACE) in the RECOVER statement.

This keyword has the following format:

TOLOGPOINT {X'byte-string'|LAST-LOGPOINT|LAST-QUIESCE}

X'byte-string'
Specifies the log point (LRSN) to use. Enter this value as a hexadecimal number preceded by an X and enclosed
in single quotes ('). If the LRSN of a log record is byte-string or greater, that record is not used in the recovery.

LAST-LOGPOINT
Recovers to the last copy or quiesce point. SYSIBM.SYSCOPY is scanned to determine the correct LRSN. If the
most recent image copy before the specified point is not available, fallback logic takes place. Fallback logic finds
the prior image copy and applies log records until the specified point is reached. If a valid image copy is not found,
log records defining the object are applied until the specified point has been reached.
You can enter the LAST-LOGPOINT value only when a single database object is specified for the RECOVER
statement. To specify LAST-LOGPOINT for multiple objects (when a common copy or quiesce point was
previously established), specify MULTI-OBJECT-TORBA(YES) in hlq.CDBAPARM(PFR). You must guarantee that
all objects in the RECOVER statement have a common copy or quiesce point.

LAST-QUIESCE
Recovers to the last quiesce point. SYSIBM.SYSCOPY is scanned to determine the correct RBA. If no quiesce
point is found, the RBA of the most recent image copy is used to determine the correct RBA. If the most recent
image copy before the specified point is not available, fallback logic takes place. Fallback logic finds the prior
image copy and applies log records until the specified point is reached. If a valid image copy is not found, log
records defining the object are applied until the specified point has been reached.
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TORBA—Define the Log RBA to Use
The TORBA keyword specifies the log RBA to which the tablespace is recovered. Use TORBA to make a partial recovery.
A good point for partial recovery is the RBA of a quiesce point.

Review the following considerations:

• Use TORBA with care. Data resulting from a partial recovery might be inconsistent.
• TORBA is not supported with REBUILD INDEX.
• If you specify TORBA when recovering a NOT LOGGED tablespace, specify a recoverable point.
• TORBA is a statement level operand that can be applied to every object (DATABASE, TABLESPACE, and

INDEXSPACE) in the RECOVER statement.

This keyword has the following format:
TORBA {X'byte-string'|LAST-RBA|LAST-QUIESCE}

X'byte-string'
Specifies the log RBA to use. Enter this value as a hexadecimal number preceded by an X and enclosed in single
quotes ('). If the RBA of a log record is byte-string or greater, that record is not used in the recovery.

LAST-RBA
Recovers to the last copy or quiesce point. SYSIBM.SYSCOPY is scanned to determine the correct RBA. If the
most recent image copy before the specified point is not available, fallback logic takes place. Fallback logic finds
the prior image copy and applies log records until the specified point is reached. If a valid image copy is not found,
log records defining the object are applied until the specified point has been reached.
You can enter the LAST-RBA value only when a single database object is specified for the RECOVER statement.
To specify LAST-RBA value for multiple objects (when a common copy or quiesce point was previously
established), specify MULTI-OBJECT-TORBA(YES) in hlq.CDBAPARM(PFR). You must guarantee that all objects
in the RECOVER statement have a common copy or quiesce point.

LAST-QUIESCE
Recovers to the last quiesce point. SYSIBM.SYSCOPY is scanned to determine the correct RBA. If no quiesce
point is found, the RBA of the most recent image copy is used to determine the correct RBA. If the most recent
image copy before the specified point is not available, fallback logic takes place. Fallback logic finds the prior
image copy and applies log records until the specified point is reached. If a valid image copy is not found, log
records defining the object are applied until the specified point has been reached.

Example: Recover Multiple Tablespaces to the Same RBA

To recover multiple tablespaces to RBA x'040488888888', specify either of the following syntax:

RECOVER TABLESPACE dbname1.tsname1

        TABLESPACE dbname2.tsname2

        TABLESPACE dbname3.tsname3

TORBA x'040488888888'

RECOVER TABLESPACE dbname1.tsname1

        TORBA x'040488888888'

        TABLESPACE dbname2.tsname2

        TABLESPACE dbname3.tsname3 

Example: Recover Multiple Indexspaces to the Same RBA

To recover multiple indexspaces to RBA x'090988888888', specify either of the following syntax:

RECOVER INDEXSPACE dbname1.ixspname1

        INDEXSPACE dbname2.ixspname2

        INDEXSPACE dbname3.ixspname3
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TORBA x'090988888888'

 

RECOVER INDEXSPACE dbname1.ixspname1

        TORBA x'090988888888'

        INDEXSPACE dbname2.ixspname2

        INDEXSPACE dbname3.ixspname3 

Example: Recover Various Objects to the Same RBA

To recover multiple tablespaces and all tablespaces in a database (dbname4) to RBA x'040488888888', specify the
following syntax.

NOTE
You cannot include INDEXSPACE in the same statement as TABLESPACE or DATABASE.

RECOVER TABLESPACE dbname1.tsname1

        TABLESPACE dbname2.tsname2

        TABLESPACE dbname3.tsname3

        DATABASE dbname4

TORBA x'040488888888'

TOVOLUME—Specify the Image Copy Data Set
The TOVOLUME keyword specifies the image copy data set.

This keyword can be used only with TOCOPY.

Consider the following items when using this keyword:

• TOVOLUME is not valid with RECOVER DATABASE or REBUILD INDEX.
• TOVOLUME is not valid with LIST or OBJ-LIST.

This keyword has the following format:

TOVOLUME [CATALOG|volser|TOSEQN int]

CATALOG
Specifies that the image copy data set was created as a cataloged data set. This value is the default.

volser
Specifies a volume serial number. Use this option when the image copy data set was not cataloged. Specify the
first volume serial number in the SYSCOPY record to locate a data set that is on multiple volumes. Do not specify
a volume serial number if the volume is cataloged.

TOSEQN int
Specifies the image copy data set by its file sequence number, where int is the file sequence number.

UPDATE-CATSTATS—Update Db2 System Catalog Statistics
The UPDATE-CATSTATS keyword updates the columns in the Db2 system catalog.

You can use STATS-OPTIONS COLCARD-INDEXED with this keyword to limit the update to indexed columns only.

Review the following considerations:
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• If you specify STATS-OPTIONS COLCARD-INDEXED, COLCARD is updated only for columns that are used in
indexes. You can override this setting by specifying STATS-OPTIONS COLCARD-ALL.

• To update SYSTABLES, SYSCOLUMNS, or SYSINDEXES, you must have previously run PDASTATS or RUNSTATS
on the object. PDASTATS is a feature of Database Analyzer.

• SYSCOLDIST is updated only with values from the first key column of an index. If multiple indexes have the same first
key column, SYSCOLDIST is updated only for the first index.

This keyword has the following format:

UPDATE-CATSTATS [NONE|ALL]

NONE
Does not update the Db2 system catalog statistics. This value is the default.

ALL
Updates all columns in the Db2 system catalog.

USE-BACKUP-LOGS—Use the Primary Archive Log Data Sets
The USE-BACKUP-LOGS keyword performs a recovery using the backup archive logs.

Typically, Fast Recover attempts to use the primary archive log data sets before it uses the backup archive log data sets.
However, if you know that the primary archive logs are corrupt or unavailable, specifying USE-BACKUP-LOGS YES saves
time.

USE-BACKUP-LOGS is not valid with REBUILD INDEX.

This keyword has the following format:

USE-BACKUP-LOGS [NO|YES]

NO
Uses the primary archive log data sets for the recovery. This value is the default.

YES
Uses the backup archive log data sets for the recovery.

USE-CHANGE-ACCUM—Read Changes from the Change-Accum Log
The USE-CHANGE-ACCUM keyword specifies whether to read the change accumulation log during an object recovery. If
you do not use the change accumulation log, the Db2 log is used.

The change accumulation log contains information only for the objects that you specify. The change accumulation log
takes less time to read than the Db2 archive log, which contains changes to all objects in the subsystem.

USE-CHANGE-ACCUM is not valid with REBUILD INDEX.

This keyword has the following format:

USE-CHANGE-ACCUM [NO|YES]

NO
Reads the Db2 log file instead of the change accumulation file. This value is the default.
Specifying NO decreases performance because the Db2 logs contain changes to
all tablespaces and indexspaces in the system.

YES
Reads the change accumulation log instead of the Db2 log file for changes to the tablespace or indexspace.
YES cannot be used to recover system catalogs and directories. YES is also not valid with SORTLOG NO,
SORTLOG CONCURRENT, FROMRBA, and LOGONLY.
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More information:

Tablespace and Indexspace Recovery Processing with Change-Accum Logs

VERIFYSET—Verify Inclusion of Related Objects
The VERIFYSET keyword specifies whether to verify that all related objects are included in the RECOVER statement.
This keyword is used for point-in-time recoveries. If objects are missing, the recovery fails. Currently, Fast Recover
only verifies that related temporal and history tablespaces are included in the RECOVER statement for a point-in-time
recovery.

Review the following considerations:

• If you do not specify this keyword in the SYSIN, the value from the PFR parmlib member in hlq.CDBAPARM is used.
• VERIFYSET is not valid with REBUILD INDEX.

This keyword has the following format:

VERIFYSET {YES|NO}
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Messages
Fast Recover generates messages that describe normal processing, warning situations, and error conditions that can
occur.

Typically, ISPF messages are documented within the product interface. For more information about these messages,
press the Help key (F1) while viewing the message.

To browse all Database Management Solutions for Db2 messages, go to Database Management Solutions for Db2
Messages.

Fast Recover Return Codes

One of the following return codes displays after each Fast Recover job execution:

0
Indicates that the recovery and associated tasks completed successfully.

4
Indicates that the recovery completed successfully, but a warning flag has been set. Look at the job output
messages for warnings. See the following examples:

• Copy pending flag set
• No indexes found for INDEX ALL recovery
• A TOCOPY image copy is SHRLEVEL CHANGE
• Unused candidate volumes could not be removed after the recovery
• Quick Copy failed for a tablespace
• Indexes were put into recover pending after a tablespace recovery

8 (and higher)
Indicates that problems occurred during the recovery. These problems must be investigated and resolved before
the recovery is considered complete. Error messages in the job output describe the error encountered. See the
following examples:

• Data set ran out of space
• Data set DELETE/DEFINE failed
• SORT ran out of space
• An image copy was missing
• An archive log data set was missing

Floating Point Conversion Service Return Codes

The following return codes apply to the Floating Point Conversion Service:

0
Indicates that processing completed successfully.

4
Indicates that precision was lost.

8
Indicates that the value is infinity or NaN (Not a Number). This value is not supported by the output format.

12
Indicates an overflow. The number does not fit in the specified precision or length.
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16
Indicates that the parameters are invalid.

20
Indicates that the specified length is invalid.

24
Indicates that the input format is invalid.

28
Indicates that the scale is invalid.

32
Indicates that the precision is invalid.

40
Indicates that the exponent digits are invalid.

44
Indicates that the input or output type is invalid.

48
Indicates an internal error.
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Additional Resources
This article provides resources to assist you in maximizing your product experience, including information about
education, webcasts, product support resources, and product maintenance.

Product Support

The following resources are available from Broadcom Support:

• Database Management Solutions for Db2 overview (includes links to solution brief and other technical documents)
• Broadcom Support Online (product information, communities, download management, case management)
• Support and Services (getting started, services, and support)
• Broadcom Mainframe Product Lifecycle Page
• Mainframe Compatibilities (CICS TS, Db2, IBM z13, IBM zEnterprise, IMS, IPv6, Pervasive Encryption Compatibility,

PCI DSS Compliance matrix, z/OS, z/VM, and z/VSE)

Maintenance

Use the following resources to obtain information about maintaining the Database Management Solutions for Db2:

• Mainframe Installation and Maintenance Tools
• Mainframe Common Maintenance Procedures
• Broadcom Mainframe Product Maintenance Solutions List
• Mainframe Software Security Advisories
• Recommended Service for z/OS (CARS)
• Migrate SMP/E Environments into z/OSMF

NOTE
For migration assistance and access to z/OSMF trainings from Broadcom, see z/OSMF Migration.

• Mainframe Essentials Software Risk Assessment video
• Broadcom Support Network Details

Db2 Reference Tools

The following Db2 for z/OS reference tools are provided as a PDF download:

• Performance Handbook for Db2 for z/OS
• Backup and Recovery Handbook for Db2 for z/OS
• Reference Guide for Db2 12 for z/OS
• Catalog Poster for Db2 12 for z/OS

Education and Training

Use the following links to learn more about the Database Management Solutions for Db2:

• Accessing Broadcom Mainframe Training Quick Reference Guide (describes how to access mainframe training from
Learning@Broadcom)

• Integrate Mainframe Db2 into your DevOps Journey
– Complete the Db2 DevOps: Using the DBM for Db2 Plug-in for Zowe CLI to Provision, Migrate and Recover Objects

200 web-based course that is available in Learning@Broadcom.
• Mainframe Software Education
• Web-Based Product Training
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Includes the following resources:
– Mainframe Course Catalog
– Mainframe Learning Paths

Include the following learning plans, based on your job role:

• Database Administration Suite for Db2
Includes core functions training for RC/Migrator and RC/Compare, and selected RC/Query courses.

• Database Performance Suite for Db2
Includes foundations for Mainframe Team Center - Database Management for Db2, core foundations for Plan
Analyzer, and selected courses for Detector, Subsystem Analyzer, and SYSVIEW for Db2.

• Database Recovery Suite for Db2
Includes core functions training for Fast Recover, Log Analyzer, Merge/Modify, Quick Copy, and Recovery
Analyzer.

• Database Utility Suite for Db2
Includes core functions training for Database Analyzer, Fast Load, Fast Recover, Fast Unload, Log Analyzer,
Quick Copy, and Recovery Analyzer.

– Broadcom Digital Badge Program
Earn your badge for skills accomplished in the following Broadcom Db2 products:

• Detector Digital Badge
• Log Analyzer Digital Badge
• RC/Query Digital Badge
• SYSVIEW for Db2 Digital Badge

• Mainframe Product Roadmap Webcasts
• Educate YouTube Channel (requires a Google account)

Videos

Many product videos are available on YouTube by searching using the product or component name. You can access
these videos directly from the Database Management Solutions for Db2 playlist on YouTube or from the product-specific
documentation.

User Communities

Consult your peers, reach out to subject matter experts, and read the latest technical insights and information in our global
communities:

• Broadcom Mainframe Software Division (MSD) Microsite
• Mainframe Blog
• Mainframe Product Communities
• Db2 Tools Community
• Mainframe Education Community

Social Media

Through the following Broadcom Mainframe Software channels, we share information that provides value to our
mainframe community, including events, blog posts, eBooks, analyst reports, and more:

• LinkedIn
• Twitter
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Documentation Legal Notice
This Documentation, which includes embedded help systems and electronically distributed materials, (hereinafter referred
to as the “Documentation”) is for your informational purposes only and is subject to change or withdrawal by Broadcom
at any time. This Documentation is proprietary information of Broadcom and may not be copied, transferred, reproduced,
disclosed, modified or duplicated, in whole or in part, without the prior written consent of Broadcom.

If you are a licensed user of the software product(s) addressed in the Documentation, you may print or otherwise make
available a reasonable number of copies of the Documentation for internal use by you and your employees in connection
with that software, provided that all Broadcom copyright notices and legends are affixed to each reproduced copy.

The right to print or otherwise make available copies of the Documentation is limited to the period during which the
applicable license for such software remains in full force and effect. Should the license terminate for any reason, it is your
responsibility to certify in writing to Broadcom that all copies and partial copies of the Documentation have been returned
to Broadcom or destroyed.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, BROADCOM PROVIDES THIS DOCUMENTATION “AS
IS” WITHOUT WARRANTY OF ANY KIND, INCLUDING WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NONINFRINGEMENT. IN NO EVENT WILL
BROADCOM BE LIABLE TO YOU OR ANY THIRD PARTY FOR ANY LOSS OR DAMAGE, DIRECT OR INDIRECT,
FROM THE USE OF THIS DOCUMENTATION, INCLUDING WITHOUT LIMITATION, LOST PROFITS, LOST
INVESTMENT, BUSINESS INTERRUPTION, GOODWILL, OR LOST DATA, EVEN IF BROADCOM IS EXPRESSLY
ADVISED IN ADVANCE OF THE POSSIBILITY OF SUCH LOSS OR DAMAGE.

The use of any software product referenced in the Documentation is governed by the applicable license agreement and
such license agreement is not modified in any way by the terms of this notice.

The manufacturer of this Documentation is Broadcom Inc.

Provided with “Restricted Rights.” Use, duplication or disclosure by the United States Government is subject to the
restrictions set forth in FAR Sections 12.212, 52.227-14, and 52.227-19(c)(1) - (2) and DFARS Section 252.227-7014(b)
(3), as applicable, or their successors.

Copyright © 2005–2023 Broadcom. All Rights Reserved. The term “Broadcom” refers to Broadcom Inc. and/or its
subsidiaries. All trademarks, trade names, service marks, and logos referenced herein belong to their respective
companies.
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