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Preface

This book describes the administrative and operational tasks associated with the
IMS/ESA Database Recovery Control facility (DBRC). DBRC provides tools for
tracking information used during database recovery. This book is for system and
database administrators who are responsible for design, operation, and recovery
procedures for their installation.

Prerequisite Knowledge

IBM offers a wide variety of classroom and self-study courses to help you learn
IMS. For a complete list of courses available, refer to the “How to Learn IMS”
section of General Information from the Library page of the IMS home page on the
Web: http://www.ibm.com/ims.

Before using this book, you should understand:
Basic IMS concepts
The IMS environment
Your installation’s IMS system
Administration of the IMS system and databases
MVS control programs
VSAM file structure and VSAM Access Method Services (AMS)

How to Use This Book

This book is structured as both a guide and reference. You can read Part1to
familiarize yourself with how to use DBRC and the DBRC utilities. Then you can
use Part 2 as a reference for syntax and usage of the DBRC commands. The
appendixes provide additional reference material.

How to Read the Syntax Diagrams
For details see FHow to Read the Syntax Diagrams” on page 94.

Change Indicators

Technical changes and additions are indicated in this publication by a vertical bar (])
to the left of the changed or added text. If a figure has changed, a vertical bar
appears to the left of the figure caption.

Related Reading

The following books in the IMS library contain information related to DBRC.

» For definitions of terminology used in this manual and references to related
information in other manuals:

— IMS/ESA Master Index and Glossary
* For more information on upgrading the RECON from previous releases of IMS:
_ SIS I hnino Cuidd

* For installation and initialization topics:
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For information on database and system administration:

i —— I
i A —— !

For information on operating procedures:

For information on system utilities:
For information on the utilities used in database recovery:

For information on the RECON 1/O exit:
[MSEESAC Zation Cuidd

For diagnostic information and messages:
| - - T E |
IMS/ESA Messages and Caded
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Summary of Changes

Changes to The Current Edition of This Book for Version 6

This edition, which is in softcopy only, includes technical and editorial changes.

Changes to This Book for Version 6

This book is an addition to the IMS Version 6 library. It contains new and
pre-existing information about DBRC processes, functions, commands, and
facilities.

New information on the following enhancements is also included:
» Daylight Saving Time (DST) and the Year 2000 support

» Database Image Copy 2

* The New Time Stamp Format

* Shared VSO support

This edition incorporates new technical information for Version 6 as well as editorial
changes and technical corrections made to previously published information.

Library Changes for Version 6

The IMS/ESA Version 6 library differs from the IMS/ESA Version 5 library in these
major respects:
+ IMS/ESA Common Queue Server Guide and Referencd
This new book describes the IMS Common Queue Server (CQS).
« IMS/ESA DBRC Guide and Referencd
This new book describes all the functions of IMS Database Recovery Control
(DBRC).

* The IMS Application Programming summary books (IMS/ESA Application
Programming: Database Manager Summary, IMS/ESA Application Programming:
Transaction Manager Summary, and IMS/ESA Application Programming: EXEC
DLI Commands for CICS and IMS Summary) are no longer included with the IMS
library.

* The Softcopy Master Index is not included.

» All information about IRLM 1.5 and data sharing using IRLM 1.5 has been
removed from the IMS V6 books. If you use IRLM 1.5, and want to migrate to
using IRLM 2.1 and Sysplex data sharing, see IMS/ESA Release Planning Guidd.

* The chapter that was titled "Database Control (DBCTL) Interface” in the
IMS/ESA Customization Guide has been revised for Open Database Access
(ODBA) and moved to "Appendix A, Using the Database Resource Adapter
(DRA)" in the IMS/ESA Application Programming: Database Manager.
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Chapter 1. DBRC in the IMS Database Recovery Process

This chapter provides an overview of the IMS database recovery process and then
describes DBRC's (IMS Database Recovery Control facility) role in that process.

In This Chapter:
! H ’)17

0 "

DBRC helps you control log and database recovery. It also controls the data
sharing environment by allowing (or preventing) access to databases by various
IMS subsystems sharing those databases.

The recovery process for IMS databases can include these three basic steps,
although the details of the process can vary with the type of database to be
recovered.

1. Restore the database to the most current image copy.

2. Use the log data sets (or change accumulation data sets) to restore changes
made to the database since the image copy was made.

3. Back out any incomplete changes.

m illustrates a simple database recovery.

Shads

Backup copy Changes since Reconstructed
backup copy was made database
(recorded on SLDS)

Figure 1. IMS Database Recovery

Information for a database recovery can come from any or all of the following
sources:

* Image copies of the database

» Database reorganization data sets

* Log data sets (SLDSs and RLDSs) *
* Change accumulation data sets

1. system log data set (SLDS), recovery log data set (RLDS)
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You can use DBRC to track all of these information sources, greatly simplifying the
task of database recovery.

Related Reading:  For more information on recovery, refer to IMS/ESA Operationd
Guids.

What is DBRC?

DBRC Tasks

This section discusses tasks related to DBRC, the components of DBRC, and the
IMS Recovery utilities.

DBRC is responsible for the following tasks:

1. This first group of tasks are those performed automatically through the
interaction of DBRC and IMS (including utilities):

* Controlling logs for IMS

* Recording recovery information in the RECON

* Verifying that database utilities have the correct input

« Controlling the recovery of registered databases

» Controlling the data sharing environment by maintaining authorization
information for the control and serialization of access to shared databases

2. These tasks are performed when you request them by passing commands to

DBRC:

* Recording recovery information in the RECON

* Generating JCL for various IMS utilities and generating user-defined output
(Use GENJCL commands to perform these operations.)

« Listing the information in the RECONSs; use LISTcommands to list this
information

Related Reading:
 For additional information about DBRC’s logging support, see 'Using DBRC tad
« For additional information about DBRC's data sharing support, see [Using DBRA

DBRC Components

6

DBRC includes the following components which are discussed in this section:
* RECONSs

» Database Recovery Control utility (DSPURXO00)

» Skeletal JCL

* RECON Upgrade utility (DSPURUO00)

RECONSs
DBRC stores recovery-related information in a set of VSAM KSDSs called the

RECON (Recovery Control) data sets.

Three RECONSs should be defined when you install DBRC. The first twvo RECONs
are active data sets, the third one is a spare. The second active data set is a copy
of the first. For most purposes, you can think of the two active RECONS as if they
were a single data set, the RECON, or simply RECON.

IMS/ESA V6 DBRC Guide & Reference
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Related Reading: These data sets are described in detail in FChapter 3. Initializing
End Maiaming i ~ON )

Database Recovery Control Utility (DSPURX00)
This utility provides a set of commands that allow you to specify the type of
information that is tracked for your IMS databases.

The DBRC commands allow you to perform all of the following tasks:
* List the information in RECON

* Update the information in RECON

* Use the information in RECON to generate jobs for the IMS utilities

Skeletal JCL
DBRC also uses partitioned data set (PDS) members that contain skeletal JCL.

DBRC uses the skeletal JCL to generate the JCL and control statements that are
needed in order to run some of the recovery utilities. These PDS members are
distributed with DBRC. You must make any changes to the PDS members that are
necessary for your installation’s system configuration.

RECON Upgrade Utility (DSPURUOQOQ)
This utility allows you to migrate the RECON from previous releases of IMS to the

current release.

Related Reading:

+ [Chapter 4 RECON Upgrade Utility (DSPURUIOQ)” on page 63 describes
DSPURUOQO.

describes DSPURXO00.

+ ['Chapter 11_GENJCI Commands” on page 175 and [‘Appendix B Understanding
[Skeletal JCI " on page 293 contain information on generating and using skeletal

JCL.

IMS Recovery Utilities
Recovery utilities is a generic term for the following IMS utilities:
Database Change Accumulation (DFSUCUMO)
Database Image Copy (DFSUDMPO)
Database Image Copy 2 (DFSUDMTO)
Online Database Image Copy (DFSUICPO)
Batch Backout (DFSBBOO00)
Database Recovery (DFSURDBO)
Log Archive (DFSUARCDO)
Log Recovery (DFSULTRO)

The data sets used by these utilities and recorded in the RECONSs are image copy,
change accumulation, and log data sets. Other recovery-related information
recorded in RECON includes information about:

» use of IMS databases (for example, which IMS subsystems are using which
databases at any given time)

» information about recoveries of database data sets (DBDSSs)
* information about database reorganizations

Chapter 1. DBRC and Database Recovery 7
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Recording Recovery-Related Information

Generating JCL

8

DBRC automatically records information in RECON on the status of log data sets
for online subsystems. This includes the OLDS, the SLDS, and the RLDS that are
produced by the Log Archive utility. If you specify that DBRC be invoked for batch
jobs, DBRC also records the status of the batch SLDS in RECON.

The information recorded for each log data set includes the data set name, volume
serial numbers, start and stop times, and status. DBRC records the archiving of
OLDS data sets, as well as the creation of the corresponding SLDSs and RLDSs. It
also records information about execution of the Log Recovery utility.

If you want DBRC to control database recovery, you must register the databases in
RECON. DBRC then records information about when databases were updated and
about the corresponding log data sets that contain updated log records. DBRC also
records the creation of image copy and change accumulation data sets, and
records database recoveries and reorganizations that affect registered databases.

Related Reading: For information about registering databases and data sets, see

You can use the commands of the Database Recovery Control utility (DSPURXO00)
or their online IMS equivalents (/RMxxxxxx) to manually add, delete, or change
information in RECON. This utility can also list the contents of RECON, generate
JCL, and create a backup copy of the RECON. The utility can process these
commands while running either in a batch environment or as a TSO foreground
program.

You can provide your own exit routine for DBRC (named DSPCEXT1) which is to
be called each time RECON records are changed or read. This exit routine, also
called the RECON I/O exit routine, allows you to keep track of changes to RECON
in the form of a journal.

Related Reading:
« For an overview of DBRC batch and online command syntax, see EChapter 7]
* For detailed information on the exit routine, see IMS/ESA Customization Guidd.

DBRC provides PDS members that contain skeletal JCL statements. These PDS
members are called skeletal JCL execution members.

Eigure 2 on page d shows the input DBRC uses to create JCL.
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<«—— RECONs

COMMAND — DBRC
<«—— [MS PROCLIB

JCL

Figure 2. DBRC JCL Generation

DBRC installation procedures place these skeletal JCL execution members from an
IMS distribution library (IMS.DFSISRCA) into an IMS procedure library
(IMS.PROCLIB). DBRC uses these members to generate jobs (JCL and control
statements) for the IMS utilities listed in [lable 10 on page 293. There is also a
skeletal JCL execution member, JOBJCL, that produces a JOB statement.

In addition, the GENJCL.USER command generates user-defined output, which can
include JCL. No skeletal JCL execution members are supplied to support the
GENJCL.USER command. If you want to enter GENJCL.USER commands, you must
supply the members to support them.

Use the GENJCL command to request that DBRC generate JCL in batch or via the
/RMGENJCL command online. When you enter this command, DBRC reads skeletal
JCL and replaces symbolic parameters (performs symbolic substitution) based on
the information recorded in RECON to build the appropriate JCL. For example, if
you request that DBRC generate JCL to recover a database, DBRC retrieves the
skeletal JCL member from the library and completes the JCL information with the
latest image copy, change accumulation, and log data sets, if necessary. Your
databases must be registered in order for DBRC to generate JCL to process them.

The GENJCL process can significantly reduce the time and manual effort required to
recover a database. It can also eliminate the causes of many recovery errors. You
could spend much time during database recoveries determining which input data
sets should be provided in what order to the Database Recovery utility. When
change accumulation or RLDS data sets are available, DBRC selects them rather
than the SLDS for recovery. This results in quicker database recoveries if you run
the Database Change Accumulation regularly. DBRC knows which log data sets are
required and ensures that IMS processes all volumes in the correct order. DBRC
also selects the most recent image copy for database recovery.

To receive skeletal JCL, specify PROCLIB=YES on the IMSGEN macro of your
installation procedure.

Related Reading:
« For more information about the IMSGEN macro, see IMS/ESA Installation
* For details about customizing your own skeletal JCL and about the contents of

IMS supplied JCL, see l‘Appendix B_Understanding Skeletal ICL” on page 293.
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When Should You Use DBRC?

Most IMS configurations require DBRC, including:

* Online configurations: DB / DC, DCCTL, or DBCTL

» Data sharing environments, including IMS Sysplex configurations
» Configurations that use Extended Recovery Facility (XRF)

* Remote Site Recovery (RSR)

DBRC plays a key role in managing the log data needed to restart and recover IMS
online subsystems.

DBRC is not required for IMS batch jobs and for some offline utilities. However, if
batch jobs and utilities that access registered databases are allowed to run without
DBRC, the recoverability and integrity of the databases could be lost. Even if your
configuration does not require the use of DBRC (such as in a non-sharing,
non-RSR batch environment), you can simplify your recovery process by using
DBRC to supervise recovery and protect your databases.

Related Reading:

+ IMS/ESA Qperations Guidd provides detailed descriptions of recovery procedures

with and without DBRC.

+ [Chapter 2_Considerations for a DRRC System” on page 23 further describes

how DBRC helps with database recovery.

Initializing DBRC

You initialize DBRC during IMS system generation. This section provides a brief
overview of the requirements for creating and executing a DBRC region.

Related Reading:
* For a complete description of IMS installation procedures and requirements, refer

to IMS/ESA Installation Volume 1- Installation and Verificatiod and IMS/ESA
Installation Volume 2: System Definition and Tailoring.
« For information on creating and allocating the RECON, see [Chapter 3. Initializing

Specifying When DBRC is to be Used

10

IMS online systems always use DBRC; you cannot override this.

You can choose whether IMS batch jobs use DBRC. But you must understand that
certain functions, such as data sharing, cannot be used without DBRC.

The IMSCTRL Macro
Use the DBRC= parameter to specify DBRC or no DBRC for all batch jobs. You can

also use this parameter to override DBRC=NO on all batch jobs except:

» |If DBRC=FORCE is specified as the first parameter for the IMSCTRL macro,
DBRC is active for batch and online environments. DBRC=FORCE cannot be
overridden except in these instances:

— A batch backout execution of IMS
— The execution of the System Log Recovery utility
— The execution of the IMS Log Archive utility
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» If DBRC=NO is specified (or defaulted) for the first parameter DBRC is active for
online environments only.

» If DBRC=YES is specified for the first parameter, DBRC is active for both
environments unless it is overridden on IMS procedures.

DBRC for an online IMS subsystem resides in its own address space. Use the
DBRCNM= parameter to request that IMS create a cataloged DBRC procedure. The
IMS control region initiates the DBRC address space with an MVS START command.

Copy the DBRC procedure that was created when the system was generated from
IMS.PROCLIB to SYS1.PROCLIB.

Place DBRC's Load modules into a load library that is in the normal load library
search sequence for your IMS load modules; for example, IMS.RESLIB.

IMS.PROCLIB Execution-Parameter Members
You can override the DBRC procedure name specified at system generation in the
DFSPBIMS, DFSPBDBC, and DFSPBDCC members.

IMS Procedures and DBRC
The EXEC parameter, DBRC=, determines whether DBRC is used in a batch
procedure. It is ignored by an online IMS.

The DBRCNM= parameter may be used to override the DBRC procedure name for
an online IMS execution.

DBRC Procedure

IMS automatically starts the DBRC procedure with an MVS START command during
control region initialization. This procedure specifies parameters for the DBRC
region.

To include the DBRC procedure during system generation, you must copy the
skeletal procedure that IMS generates in IMS.PROCLIB to SYS1.PROCLIB. The
member name must match the name specified on the DBRCNM parameter in the
IMSCTRL macro or the applicable EXEC procedure. If DBRCNM is specified in
more than one place, or if DBRCNM is not explicitly specified, the following order of
precedence applies:

DBRCNM=DBRC is the default.

DBRCNM=name in the IMSCTRL macro overrides the default.

DBRCNM=name defined in a DFSPBxxx member in IMS.PROCLIB overrides
the IMSCTRL macro setting.

DBRCNM=name defined in a JCL EXEC parameter overrides the IMS.PROCLIB
member setting.

For a complete description of the DBRC procedure and its parameters see

Initializing the RECON
Use the Access method services DEFINE CLUSTER command to create the RECONSs

and then use the INIT.RECON command to initialize the RECONs as RECONs
usable by DBRC.

If you do not intend to register databases, the INIT.RECON command is the only
command you need to issue in order to initialize the data set.

Related Reading:
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 For information on creating the RECON, see I‘Chapter 3. Initializing and
Nainainng 1 ~ON’ 3.

« For information on registering databases, see 'Registering Databases and
Database Data Setsl.

+ For information on the INIT.RECON command, see EChapter 12_INIT Commands]

Registering Databases and Database Data Sets

The RECON must have a DB record for each database that DBRC is to control
recovery of.

Use the INIT.DB command to register databases in RECON and to define them as
recoverable or non-recoverable.

For each database you have registered, issue the INIT.DBDS command to register
all its data sets or DEDB areas. For DEDBs, use the INIT.ADS command to identify
the data sets within each area. An area can have up to seven area data sets
(ADSS).

A utility job for an INIT.DBDS command must include a ddname for the IMS.DBDLIB
data set that contains an entry for the DBDS for which you are issuing the
command (a ddname for the IMS.DBDLIB is not needed for the INIT.DB command).

Related Reading:  For specifics about the INIT commands, see tChapter 12 INITI

Restrictions on Using DBRC

Be aware of the following general restrictions when using DBRC:
* DBRC does not support main storage databases (MSDBSs).

» DBRC plays no role in the processing of GSAM databases, so there is no reason
to register them.

» Logging is required for batch jobs that use DBRC and have update access.

* Never update RECON information (such as for DBDSs or log data sets) about a
data set that is currently in use.

* Be sure to set the time-of-day (TOD) clock value in the host processors
accurately, or unpredictable results are returned in RECON.

DBRC Functions

12

After you have initialized DBRC for your installation, DBRC automatically provides
control for IMS log data sets. If you want DBRC to control the recovery of your
DBDSs, register them with DBRC. The following sections describe how DBRC
tracks and controls logs, database recovery, and data sharing.

Using DBRC to Record Log Information

DBRC automatically records information about all log data sets that are produced
by the online IMS subsystem and by log archiving jobs in the RECON. IMS uses
this information for database recovery jobs, if databases are registered, and also for
IMS restart. DBRC also tracks the archiving requirements of the online data set
(OLDS) and, if requested, generates and submits the JCL for archiving jobs.

It is not required that you use DBRC in order to control logs that are produced by
batch subsystems. However, for batch jobs that use DBRC, DBRC records all log
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data sets that are produced by batch jobs and prevents any batch update job from
executing if you specify a dummy or null log data set.

Recommendation:  If registered databases are updated without DBRC control,
DBRC cannot correctly control recovery for the databases and database integrity
can be jeopardized.

Changing RECON Log Records: You can use the CHANGE.PRILOG or
CHANGE.SECLOG commands to change the information in the RECON about OLDS,
RLDS, or SLDS records. Use these commands to indicate that errors have occurred
on the data sets or that volume serial numbers have changed. You do not normally
need to use these commands.

Archiving OLDS: Invoke the Log Archive utility to archive an OLDS to an SLDS
so that IMS can reuse the OLDS. How frequently you should archive depends on
the load on the subsystem and the number of log records written to the OLDSs.

The archive utility always produces an SLDS. The SLDS contains all log records
that are required for both database recovery and for online IMS restart.

You can ask the utility to produce an RLDS in addition to an SLDS. The RLDS
contains only those log records that are required for database recovery.

If you request an RLDS, the output RLDS data sets are recorded in the PRILOG
RECON record, and the SLDS data sets in the PRISLD record. If you do not
request an RLDS, the same SLDS data sets are recorded in both the PRILOG and
PRISLD records.

If there is a secondary OLDS, or if you request that dual logs be produced from a
single OLDS, the secondary-log output is recorded in corresponding SECLOG and
SECSLD records.

Attention:  Log data sets that are output from IMS batch jobs are recorded in
PRILOG / SECLOG records even though they are technically SLDSs.

Invoke the archive utility by entering the GENJCL.ARCHIVE command. DBRC then
determines which OLDSs are full, and generates the appropriate JCL.

Related Reading: See Member DFSVSMxx in the IMS/ESA Installation Volume 2]
Bystem Definition and Tailoring for more information on the ARCHDEF statement

and automatic archiving.

Whether you use automatic archiving or invoke archiving yourself, you should make
sure the archive jobs run as quickly as possible. The online subsystem only reuses
an OLDS after it has been archived. If the archive job is not run and all OLDSs are
used, the online subsystem waits. One way to ensure that archive jobs run quickly
is to use an initiator that runs with a fairly high priority and is not used by many
other users. This ensures that the archive jobs do not remain on the internal reader
queue for too long.

If DBRC has marked an OLDS in RECON as having errors, the GENJCL function
does not submit it for archiving. If one of a pair of OLDSs has been destroyed or is
unavailable, you can choose to mark it in RECON as having errors.

DBRC Log Related Commands: You may use the following commands, which
perform DBRC log-related functions, in your operational procedures:

Chapter 1. DBRC and Database Recovery 13



DBRC and Database Recovery

”H DBD Library

JCL created by

BACKUP.RECON DELETE.LOG LIST.LOG
CHANGE.PRILOG GENJCL.ARCHIVE NOTIFY.PRILOG
CHANGE.RECON GENJCL.CLOSE NOTIFY.SECLOG
CHANGE.SECLOG INIT.RECON

Related Reading: Refer to the command chapters in Part 4 for descriptions of the
commands.

Using DBRC for Database Recovery
If you register recoverable databases in RECON, DBRC records the association of

the databases to the log data sets containing database change records.

DBRC also records:
Database image copies
Reorganizations (except DEDB online reorganizations)
Recoveries
Change accumulations
Backout

Because DBRC records this information in RECON, DBRC can generate JCL for
executing a database recovery. Whether you use the GENJCL commands to generate
JCL or provide the JCL yourself, DBRC uses information in the RECON to
determine exactly which data sets are required for input. The utility runs only if
DBRC verifies that the JCL is correct.

m shows where DBRC generally fits in utility execution.

Change
Accumulation
Data Sets
(if needed)
Lo
RECON Data Sets
(if needed)
o
]
' Reorganization
\> Unload Utility
Data Set
DBRC
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Utility Y i
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Data Set Messages

Figure 3. DBRC'’s Role in Utility Execution
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Implement DBRC in phases, defining at first only a few recoverable databases in
RECON. This allows you to gain experience in the use of DBRC, and gives you an
opportunity to assess, make, and test any changes needed in your backup,
recovery, and operational procedures.

Using the IMS Recovery Utilities: DBRC is invoked by the following IMS utilities
to validate input to the utility and record the results of the execution of the utility:

Database Image Copy utility (DFSUDMPO)
Database Image Copy 2 utility (DFSUDMTO)
Online Database Image Copy utility (DFSUICPO)
Database Change Accumulation utility (DFSUCUMO)
Batch Backout utility (DFSBBOO0O)

Database Recovery utility (DFSURDBO)

Log Recovery utility (DFSULTRO)

Log Archive utility (DFSUARCO)

HD Reorganization Unload utility (DFSURGUO)
HD Reorganization Reload utility (DFSURGLO)
HISAM Reorganization Unload utility (DFSURULDO)
HISAM Reorganization Reload utility (DFSURRLO)
Database Prefix Update utility (DFSURGPO)
DEDB Area Data Set Create utility (DBFUMRIO)

m shows where DBRC specifically fits in the input scheme.

RECON RECON RECON

DBRC DBRC DBRC
JCL created / JCL created
by GENJCL by GENJCL
TTT— Uity Utility
Verify JCL Record Result
Create JCL to Run Utility Execute Utility

Figure 4. DBRC'’s Specific Place in a Utility Input Scheme.

DBRC checks that these utilities perform the correct processing with the correct
input data sets. This is true even if you do not use the GENJCL command. DBRC
verifies the JCL for these utilities before execution.
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Exception:  For the HD and the HISAM reorganization utilities, DBRC only records
their execution in RECON.

DBRC always selects the optimum input for the Database Recovery utility by using
change accumulation data sets whenever possible. If you have not used the
Database Change Accumulation utility, or if that utility did not process some log
data sets, DBRC selects the required log data sets from the PRILOG (or SECLOG)
records, which can contain RLDS, SLDS, or both RLDS and SLDS entries.

The DEDB Area Data Set Create utility increases availability by providing additional
usable copies of an online area. It does not provide backup copies for recovery. The
DEDB Area Data Set Create utility uses the DBRC RECON data set as part of its
input.

DBRC verifies all logs that are input to the database Batch Backout utility
(DFSBBOO00) by determining the complete set of logs that are needed for a
particular backout job. In addition, DBRC manages information about the logs so
that backout and restart jobs can be easily coordinated.

DBRC also provides unit-of-recovery management for all attached subsystems.
DBRC provides information about these units of recovery for batch backout,
dynamic backout, partial backout, and restart.

Related Reading:
+ For more information on the IMS recovery utilities, see IMS/ESA Utilitied
« for information about a related command, which manually creates a backout

record in RECON, seetNOTIEY BKOUT” an page 248,

Specifying Image Copy Requirements: If you use a supported image copy utility,
DBRC records the image copies for registered databases. DBRC also generates
the JCL for the utility if you enter the GENJCL.IC or GENJCL.0IC command.

If you use nonstandard image copy techniques, such as a pack dump, you must
create your own JCL and update RECON with a NOTIFY.UIC command.

When you register a DBDS in RECON, you specify the maximum number of image
copy generations for DBRC to record with the GENMAX parameter of the INIT.DBDS
command. When this number is exceeded, DBRC discards the information relating
to the oldest image copy. For example, if you take image copies daily and want to
keep four days of back level image copies, you specify a GENMAX of 4. However,
in some emergency situations, you may take backup copies more frequently,
possibly three in one day. To prevent DBRC from discarding information relating to
the earlier copies, you specify the optional parameter RECOVPD. This specifies the
number of days you want information retained. If the GENMAX limit is reached, but
the RECOVPD for the oldest image copy record has not expired, DBRC issues a
warning message (DSP0065I) and increases the GENMAX value.

DBRC also provides an optional data set recycling capability for standard image
copies. You can, for example, pre-allocate four DASD data sets to contain the
image copy, and request that DBRC reuse these data sets. The recycling capability
is indicated using the REUSE keyword of the INIT.DBDS command. DBRC then
generates JCL so that the oldest DASD data set is always used for output from the
image copy. DBRC has the same capability with tape volumes. However, you need
to analyze your existing tape library techniques to make sure there is no conflict.

IMS/ESA V6 DBRC Guide & Reference



DBRC and Database Recovery

Concurrent Image Copy: The concurrent image copy process requires that a
database be registered with DBRC. Information about a concurrent image copy data
set is recorded in the RECON data set. When concurrent image copy succeeds, a
true image exists and can be used for recovery.

You cannot take concurrent image copies of a nonrecoverable databases because
changes to them are not logged, and the fuzzy (incomplete) copy remains fuzzy if
the database is recovered.

HSSP Image Copy: The high speed sequential processing (HSSP) image copy
(IC) process requires that a database be registered with DBRC and requires that an
area be registered with the REUSE attribute for recycling the predefined IC data
sets. Image copies that are created by HSSP are concurrent image copies.

Database Image Copy 2: The Database Image Copy 2 utility requires that
databases and areas be registered with DBRC. You specify whether the created
image copies are to be concurrent image copies. You cannot take concurrent image
copies of nonrecoverable databases.

Specifying Change Accumulation Requirements: If you decide to use the
Database Change Accumulation utility for some or all of your recoverable registered
databases, specify the change accumulation groups using the INIT.CAGRP
command. You can, for example, divide the DBDSs into the following groups:

Application-associated databases
Physical database clusters
Logical database clusters
Volatile (critical data) databases

As with image copies, DBRC provides an optional data set recycling capability for
change accumulations. If you decide to use this capability, specify the data set
information using the INIT.CA command.

You can add or delete members of a CA group after you have created it. A
database can be a member in only one CA group. To move a member from one CA
group to another CA group, you must first delete it from its current CA group and
then add it to the new CA group.

Recommendation:  When moving a member to a new CA group, it may be
beneficial to do so shortly after an image copy is done. The change accumulation
utility processes all logs for the member that are needed for recovery, based on the
last good image copy.

Using DBDS Groups: A DBDS group is a named collection of DBDSs or DEDB
areas. DBRC can perform various operations by DBDS group so that you do not
need to repeat the command for every member of the group.

You can specify DBDS groups on the following commands:

GENJCL.IC GENJCL.OIC
GENJCL.RECEIVE GENJCL.RECOV
GENJCL.USER LIST.DBDS
LIST.HISTORY

When you specify a DBDS group on a command, DBRC invokes that command for
each member of the DBDS group. For example, you might have a DBDS group for
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a particular application, like payroll. When performing a timestamp recovery, for
example, all DBDSs of a particular application of a database must be recovered to
the same point. If you specify a DBDS group on the GENJCL.RECOV command, you
need only invoke the command once to recover all DBDSs.

You can also specify a CA group as a DBDS group. DBRC then executes the
command for each member of the CA group.

You can define as many DBDS groups as you want. Up to 2000 DBDSs can be in a
group. All DBDSs in a group must be registered in RECON. A DBDS can belong to
more than one DBDS group.

A DBDS group can be used like a DBDS group for the GENJCL and LIST commands.
So there is no need to define a DBDS group consisting of the DBDSs or areas of a
single database. Specify the database name and omit the DDNAME to operate on
the whole database.

The following commands affect the definition of a DBDS group:
INIT.DBDSGRP
CHANGE.DBDSGRP
DELETE.DBDS
DELETE.DBDSGRP
LIST.DBDSGRP

Using DB Groups: A DB group is a named collection of databases or DEDB
areas. A DB group name can be specified in the /START, /STOP, and /DBRECOVERY
commands instead of issuing these commands separately for each database or
area. This greatly reduces the number of times these commands must be issued.
Use the DATAGROUP keyword to specify the DB group name.

You can define as many DB groups as you want. Up to 2000 databases or areas
can be in a group. A database or area can belong to more than one DB group and
need not be registered in RECON.

Recommendation: Use a database group whenever possible, even though a

DBDS group can be used as a DB group. Processing a DBDS group as a DB group
entails increased overhead.

DB groups are a form of a DBDS group, so they are stored in RECON using the
DBDS group record. The following commands affect the definition of a DB group:

INIT.DBDSGRP
CHANGE.DBDSGRP
DELETE.DBDSGRP
LIST.DBDSGRP

Opening a Database: After IMS opens a database, DBRC passes back the
RECON initialization token (RIT) and any extended error queue elements (EEQES)
associated with each DBDS. The RIT allows IMS to determine whether the
database has been used without DBRC or whether the database has been
controlled by a different RECON.

Related Reading:  For information on EEQEs, see IMS/ESA Qperations Guide.
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Recording Allocations and De-allocations: DBRC records information in
RECON about changes to DBDSs and areas. DBRC subsequently uses this
information to determine what log data sets might contain change records for a
given DBDS or area.

When a DBDS that is registered in RECON is first updated, IMS tells DBRC to
create an ALLOC record. In the case of a DEDB area, the ALLOC record is created
when the area is first opened for update. This record identifies the DBDS or area
and contains the time stamp of the first update and the open time stamp of the
corresponding PRILOG.

When DBRC creates the ALLOC record, DBRC enters the name of the DBDS or
area being changed in the LOGALL record for the PRILOG that is active at the time
of the change.

When you de-allocate a DBDS or area using a /DBRECOVERY command from the
operator console of the online IMS subsystem, DBRC writes a de-allocation time
stamp in the ALLOC record that was created when the DBDS or area was
allocated. If no de-allocation time is recorded, DBRC uses the closing time of the
associated log as the de-allocation time. Thus RECON contains a list of the names
of DBDSs or areas for which change records might exist on a given log data set
(LOGALL record) and a list of the time ranges where changes could exist for a
specific DBDS or area (ALLOC records) and a list of the logs containing them.

Using DBRC for Data Sharing
Data sharing requires that the databases be registered with DBRC. DBRC checks

that subsystems have authority to perform the requested task and that other
subsystems are not currently reserving the database.

Related Reading:  For more information on data sharing, see the IMS/ESA

Dperations Guidd and the IMS/ESA Administration Guide: Systen.

Levels of Data Sharing: DBRC supports the two levels of IMS data sharing:

Database level The entire database or DEDB area is a resource
that can be accessed for update by a single IMS
system at a time. For area resources this can also
be called Area-level sharing.

Block level A database or DEDB area can be accessed by
multiple IMS subsystems concurrently. Data
integrity is preserved for the IMS subsystems that
access the shared data. Within a database or area,
resources are reserved at the block level.

Definition:
» For OSAM databases, the block is a physical data block stored on DASD. For
VSAM databases and DEDBs, the block is a control interval (Cl).

Sharing Information Recorded in RECON: DBRC records the following data
sharing information in RECON for all registered databases:

Sharing level allowed for each database

Names of databases or areas currently authorized for processing
Names of IMS subsystems that are involved

Statuses of the IMS subsystems

Database statuses from a recovery viewpoint
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Assigning a Sharing Level with DBRC: The sharing level of a database or
DEDB area determines whether a request for access is granted. DBRC allows you
to establish one of four sharing levels using the INIT.DB or CHANGE.DB commands.

The following sharing levels are defined using the INIT.DB command.

SHARELVL 0
The database is not to be shared. The database can be authorized for use
by one IMS system at a time. SHARELVL 0 is equivalent to specifying
ACCESS=EX on the /START command.

SHARELVL 1
Sharing is at the database level. One IMS system can be authorized for
update at one time; any sharing systems can only be authorized for
read-only processing. Otherwise, the data sharing is for multiple readers.

SHARELVL 2
Sharing is at the block level but only within the scope of a single IRLM and
a single MVS. Sharing requires that IMS subsystems sharing a database
use the same RECON. Multiple IMS systems can be authorized for update
or read processing.

SHARELVL 3
Sharing is at the block level by multiple IMS subsystems on multiple IRLMs.
Multiple IMS systems can be authorized for non-exclusive access. The
IMSs can be on multiple MVSs using different IRLMs.

Data Set Naming Conventions

20

The use of MVS or VSAM catalog facilities for image copy and change
accumulation data sets is optional, because DBRC always maintains volume serial
information pertaining to these data sets in RECON. If you catalog image copy and
change accumulation data sets, they must have unique data set names.

DBRC provides a data set naming convention to help you generate unique data set
names for those image copy data sets (for HSSP image copies and concurrent
image copies, as well as standard image copies) and change accumulation data
sets that you define for future use.

If you use this convention all the time, uniqueness of your data set names is
assured. If you use the convention only occasionally, you are sent a message at the
end of your job step that indicates that you did not follow the naming convention
and that duplicate data set names could exist in RECON. DBRC assumes that data
set names specified in quotation marks do not follow the name convention.
Therefore, DBRC does not check data set names surrounded by quotation marks.

When you add records to RECON that create data sets for one of the recovery
utilities to use in the future and you are using this data set naming convention, you
can specify either the fully-qualified data set name or simply the abbreviation
high-level-qualifier.*.low-level-qualifier (for example, ALPHAL1.*.OMEGA). You can
use these abbreviated names on any INIT, CHANGE, DELETE, or NOTIFY.REORG
command of DBRC when you are specifying the name of a data set that follows the
naming convention. DBRC expands the abbreviated name to its fully-qualified form
before it accesses RECON.

Naming Convention for Image Copy Data Sets
The format for image copy data sets is:

high-level-qualifier.dbdname.ddname.IC.low-level-qualifier

IMS/ESA V6 DBRC Guide & Reference



DBRC and Database Recovery

where:

high-level-qualifier is a the data character string of your choice from one to eight
alphanumeric characters long. The first character must be alphabetic.

dbdname is the database name of the DBDS for which the image copy data set
is being recorded in RECON.

ddname is the data set ddname of the DBDS for which the image copy data set
is being recorded in RECON.

IC indicates that this is the image copy data set.

low-level-qualifier is a character string of your choice from one to eight
alphanumeric characters long. It must be unique for each DBDS and the first
character must be alphabetic.

Naming Convention for Duplicate Image Copy Data Sets
The format for duplicate image copy data sets is:

high-level-qualifier.dbdname.ddname.IC2.low-qualifier

This is identical to the convention for image copy data sets, except that the IC2 field
indicates that this is a duplicate image copy data set.

Naming Convention for Change Accumulation Data Sets
The format for change accumulation data sets is:

high-level-qualifier.cagrpname.CA.low-level-qualifier

where:

high-level-qualifier is a character string of your choice that can be from one to
eight alphanumeric characters long. The first character must be alphabetic.

cagrpname is the name of the CA group for which you are creating the change
accumulation data set.

CA indicates that this is a change accumulation data set.

low-level-qualifier is a character string of your choice that can be from one to
eight alphanumeric characters long and must be unique for each CA group. The
first character must be alphabetic.

DBRC Support for Remote Site Recovery

DBRC assists you in the installation of IMS DB and IMS TM, as well as with the
definition and management of IMS components in the Remote Site Recovery (RSR)
complex. In support of RSR, DBRC provides:

Commands to define, update, and display the status of the RSR complex.

The RECON contains the definition of an RSR complex. You define the elements
of the RSR complex with DBRC commands, and you can modify and display the
RSR complex definition with other DBRC commands.

Related Reading:  For more information on RSR, see IMS/ESA Qperationd
Guide.

Services that are used by an active subsystem to identify the tracking subsystem
and the databases covered by RSR.

An active subsystem obtains the identity of its tracking subsystem from DBRC.
As databases are updated by the active subsystem, DBRC tells the database
component whether the database is covered by RSR. And the active subsystem
sends its log data to the tracking subsystem.
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» Services used by a tracking subsystem to record information about log data that
is received from an active subsystem.

As logs are received and stored at the tracking site, DBRC records the receipt of
the log data. When begin-update records are received for registered databases,
DBRC records the database update.

» Tracking subsystem database support:

— Two types of tracking (called shadowing): DB level tracking (DBTRACK) or
Recovery level tracking (RCVTRACK).

— Maintains log data set information for online forward recovery.

— Records which database change records have actually been applied to the
covered databases.

» Services to assist in the takeover process

During a remote takeover, DBRC changes the state of the registered databases
at the new active site to indicate that they are now the master databases.

Related Reading: See IMS/ESA Administration Guide: Systerd for more

information on controlling database recovery.
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Chapter 2. Considerations for a DBRC System

This chapter discusses concepts under the following headings that might be helpful
for you to consider for your DBRC system.

In This Chapter:

This chapter also describes how to use DBRC to control these database-related
and log-related processes:

» Creating backup copies of databases

» Creating DB change accumulation data sets
* Recovering databases

» Protecting databases that need backout

* Archiving OLDSs

Database Backup Copies

When IMS takes a regular system checkpoint, it records internal control information
for DL/I (for Fast Path, IMS also records buffers and MSDBs), but it does not record
the external contents of the database. If the database is lost, examining the last
system checkpoint does not help. The log can tell you what changes have occurred,
but without a backup copy of the database, recovery is impossible.

Recommendation : It is advisable to make a backup copy of the database after
you initially load it. In addition, a new backup copy can be made at regular intervals.
The more recent the backup copy is, the fewer log change records need to be
processed during recovery, thus reducing the time that is needed for recovery.

IMS offers you several ways of making backup copies:

The Database Image Copy utility (DFSUDMPO) runs offline and uses access
method services to make the copy.

The Database Image Copy 2 utility, which runs offline and invokes DFSMS
Concurrent Copy to make the copy.

The Online Database Image Copy utility (DFSUICPO) runs online and uses
access method services to make the copy.

The unloaded data that is output from the HISAM Reorganization Unload utility
(DFSURULDO) can be used as a backup copy.

HSSP processing can also create image copies of DEDB areas.

When these utilities run, they can (dependent on installation parameters) call DBRC
to update essential information in the RECON. You can also use various utilities
supplied by the operating system to make your backup copies; however, these do
not interact with DBRC, and so you need to take certain actions to notify DBRC of

our non-standard image copies. See [Nonstandard Image Copy Data Sets” on
m for a discussion of how to notify DBRC about these data sets.
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Related Reading :

+ See IMS/ESA Administration Guide: Database Managed for more information on

HSSP processing of DEDB areas.

* See IControlling the Number of Image Copies Managed” on page 27 for

information on the utilities to make your backup copies.

The Image Copy Utilities (DFSUDMPO, DFSUICPO, DFSUDMTO0)

IMS allows you to “take a snapshot” of your database before and after changes
have been made to the database. The “snapshots” are called image copies. The
term refers to the fact that the copy is an as-is image; the image copy utilities do
not alter the physical format of the database as they copy it. Image copies are
backup copies of your data that help speed up the process of database recovery.

The Database Image Copy utility (DFSUDMPO0), Database Image Copy 2 utility
(DFSUDMTO0), and Online Database Image Copy utility (DFSUICPO), create image
copies of databases. All the image copy utilities operate on data sets or areas, so if
a database is composed of multiple data sets or areas, supply the utility with
multiple specifications. You can request that one of the supported image copy
utilities produce an image copy data set and a duplicate image copy data set in one
run of the utility.

Recommendation : It is advisable to copy all data sets or areas belonging to a
database at one time. If you perform multiple recoveries in order to reset a
database to a prior state, recover all data sets belonging to the database and to all
logically related databases (including those related by application processing) to the
same point to avoid integrity problems.

Each of the image copy utilities provide the option to create backup copies without
taking databases and areas offline. You can use this capability to provide increased
database availability. Image copies taken while the database is available for
concurrent update processing by IMS applications are called concurrent image
copies or 'fuzzy’ image copies. When the concurrent image copy option is not used,
the database must be either taken offline or made available only for 'read’ access

and a consistent or 'clean’ image copy is taken. See ['‘Concurrent Image Copy” on

for more information.

When using these utilities, you have the option of creating one to four output image
copies. Only the Database Image Copy 2 utility allows three or four output copies
and only the first two output copies are recorded in RECON. The advantage of
making multiple copies is that if an 1/O error occurs on one copy, the utility
continues to completion on the other copies. Also, if one copy cannot be read, you
can perform recovery using another. The trade-off in deciding whether to make
multiple copies, is that performance can be degraded because of the time required
to write the additional copies.

DBRC works similarly with the three image copy utilities. The rules for pre-definition
and reuse of image copy data sets apply to all three. Each utility calls DBRC to
verify the input to the utility (DBRC allows it to run only if the input is valid), and it
calls DBRC to record information in the RECON about the image copy data sets
that it creates. An image copy record in RECON has the same format whether its
corresponding image copy data set was created by the Database Image Copy
utility, the Database Image Copy 2 utility, or by the Online Database Image Copy
utility. There are two different commands to create image copy jobs:

GENJCL. IC for the offline utilities Database Image Copy and Database Image
Copy 2
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and GENJCL.ICGENJCL.OIC for the online utility Online Database Image Copy.

When you run batch jobs without logging, take an image copy immediately
afterwards; do not count on rerunning the batch jobs, as part of a subsequent
recovery, in combination with the Database Recovery utility. Since the batch
processing is not guaranteed to be physically repeatable, the database could be
damaged by the combination.

Database Image Copy (DFSUDMPO)

This utility copies data sets for HISAM, HIDAM, and HDAM databases, and areas
for DEDBs. It runs offline and supports a concurrent image copy (CIC) option that
allows you to take an image copy while the database remains online.

When you run the Database Image Copy utility to take a consistent image copy
(CIC option not specified), the use of DBRC is not required but is recommended.
DBRC ensures that there is no update activity against the database or area while
the utility is executing. If you run the utility without using DBRC you must make
certain that no updates occur to the database or area. You can issue a /DBDUMP
command or a/STOP AREA command, for example, to prevent updating of the
database or area by transactions in the system previously doing updates.

To request a concurrent image copy, use the CIC keyword on the GENJCL.IC
command. Alternatively, you can specify the CIC parameter on the EXEC statement
for image copy job. DBRC must be used by the utility and you can only take a
concurrent image copy of a database that has been registered with DBRC.

Using Database Image Copy, concurrent image copies of OSAM data sets and
VSAM Entry Sequenced Data Sets (ESDSs) can be taken. VSAM Key Sequenced
Data Set (KSDSs) are not supported for concurrent image copy by this utility.

Database Image Copy 2 (DFSUDMTO)

The Database Image Copy 2 utility (DFSUDMTO) uses DFSMS Concurrent Copy to
take a image copy. It invokes the DFSMS to dump the input data set using the
Concurrent Copy option. The output is recorded in the RECON and can be used for
database recovery in the same way as the output from either of the other image
copy utilities. You can use this utility for HISAM, HIDAM, and HDAM databases and
for DEDB areas. Database data sets that are to be copied by this utility must reside
on hardware that supports the Concurrent Copy option.

The Database Image Copy 2 utility provides greater database availability when
taking consistent or 'clean’ image copies. The database needs to unavailable for
update processing for only a very short period of time while DFSMS establishes a
concurrent copy session. Update processing can than be resumed while the image
copy data sets are actually being written. The updates are not included in the image

copy.

This utility can also copy the database while it is being updated by IMS
applications. The image copy created in this case is a 'fuzzy’ copy or a concurrent
image copy. The Database Image Copy 2 utility can copy all supported data set
types, including VSAM KSDSs, while the databases remain online.

The Database Image Copy 2 utility must use DBRC and the databases and areas

being copied must be registered with DBRC. The utility can create up to 4 output
copies, but only the primary and secondary copies are recorded in the RECON.
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The image copy output from the Database Image Copy 2 utility is in DFSMS dump
format, which is different than the format of the output of the other image copy
utilities. It is, however, directly usable as input to the Database Recovery utility. The
image copies are recorded in RECON with image copy type SMSCIC or
SMSNOCIC. The Database Recovery utility must use DBRC when recovering with
these types of image copy data sets.

Online Database Image Copy (DFSUICPO0)

This utility runs as a BMP program in the online IMS and DBCTL environments. You
can use it for HISAM, HIDAM, and HDAM databases only; it does not support
areas. A database being copied by this utility is available for updating by the IMS
subsystem in which the utility is executing. Other IMS subsystems cannot have
concurrent update access to the database.

If the database being copied is updated while the utility is running, a 'fuzzy’ image
copy is produced. Recovery with this image copy requires all logs starting with the
log that was in use when the Online Database Image Copy utility was started.

Related Reading : See the IMS/ESA Utilities Reference: Database Managed for

more information about specifying the CIC option on the EXEC statement.

Concurrent Image Copy
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IMS provides the capability to take an image copy of a database without taking that
database offline. This means the database can be updated while the image copy is
being taken and some, all, or none of the updates might appear in the image copy.
This image copy is called "fuzzy” because the copy represents the state of the
database over a certain period of time rather than at one specific instant in time. It
is also called a 'concurrent image copy’ because the copy was taken while update
processing is happening.

The ability to take image copies while the databases are being updated by IMS
applications allows increased database availability. The offline image copy utilities,
Database Image Copy and Database Image Copy 2, provide an option to take a
concurrent image copy. A database being copied by the Online Database Image
Copy utility can be concurrently updated by the IMS subsystem in which the utility is
running (but not by other IMS subsystems). Image copies created by HSSP
processing are also 'fuzzy’ copies because the areas are available for update
processing while HSSP is running.

When a consistent or 'clean’ image copy is input to database recovery, the recovery
only requires logs from after the image copy job completed. A concurrent image
copy, might not include updates that were made before the image copy process
started or while it was executing. Therefore, when a concurrent image copy is input
to recovery, logs from before the image copy process was started might have to be
supplied to database recovery.

You can only take a concurrent image copy of a database that is registered with
D