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About This Book

This information is available in PDF and BookManager formats, and also as part of
the DB2 Information Management Software Information Center for z/OS Solutions.
To get the most current versions of the PDF and BookManager formats, go to the
IMS Library page at www.ibm.com/software/data/ims/library.html. To view the
information within the DB2 Information Management Software Information Center for
z/OS Solutions, go to publib.boulder.ibm.com/infocenter/db2zhelp.

This book is a reference manual for database and transaction administrators and
system programmers who use the IMS Version 9 utilities for the IMS Database
Manager (IMS DB) and the IMS Transaction Manager (IMS TM) to administer the
IMS system.

For DBCTL users, all utilities, commands, and parameters that are valid for IMS DB
are valid for DBCTL, unless otherwise noted.

This book is one of two utilities reference manuals in the IMS library. The scope of
the two books is as follows:

IMS Version 9: Utilities Reference: System|describes utilities that apply to IMS at
a system level or that affect both database and transaction manager operations.

IMS Version 9: Utilities Reference: Database and Transaction Manager| describes
utilities that affect database operations and transaction operations separately.

Organization of This Book

This book has eight parts and three appendixes:

» Parts 1 through 6 apply to the IMS Database Manager
— [Part 1, “Definition, Migration, Initialization, and Reorganization Utilities,” on|

page 1| describes the utilities you use to scan and reorganize databases.

— |Part 2, “Backup Utilities,” on page 177|describes the utilities you use to make
backup copies of a database.

— [Part 3, “Recovery Utilities,” on page 213|explains the utilities you use to
recover databases.

— [Part 4, “Conversion Utilities,” on page 279 explains the MSDB-to-DEDB
conversion utility.

— [Part 5, “Report and Test Utilities,” on page 291| contains information on
generating, interpreting, and using the DB reports, as well as a utility for
testing sequential buffering results.

— [Part 6, “Utility Control Facility,” on page 333 describes how to use the Utility
Control Facility as a controller for the execution of the other utilities.

» Parts 7 through 8 apply to the IMS Transaction Manager:

— [Part 7, “Generation Utilities,” on page 385|describes the transaction manager
utilities used during the system generation process.

— [Part 8, “Service Utilities,” on page 495|describes the transaction manager
service utilities.

[Appendix A, “Summary of DEDB Utility Commands,” on page 533| summarizes
the utility commands you use with the DEDB utilities.
|Appendix B, “Database Utilities in an RSR Environment,” on page 541| explains

considerations about database utilities in a Remote Site Recovery (RSR)
environment.
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« |Appendix C, “Summary of HALDB Utilities,” on page 547|lists the utilities that can
be used on HALDBSs.

For a complete list of all books this manual cites, see the [‘Bibliography” on page|

Prerequisite Knowledge

IBM offers a wide variety of classroom and self-study courses to help you learn
IMS. For a complete list of courses, visit the IMS Web site at: www.ibm.com/ims

The reader should be familiar with z/OS, and with IMS concepts, facilities, and
access methods. The prerequisite publications are:

« |IMS Version 9: Administration Guide: System|
+ |IMS Version 9: Administration Guide: Database Manager|
+ [IMS Version 9: Administration Guide: Transaction Manager|

Organization of Utility Descriptions

So that you can find information easily, most utilities are consistently described in
this way:
* Overview of the utility’s functions

» Restrictions that apply to the utility, such as processing that cannot be done
concurrently with the utility

* Input and output
» Job control statements that are needed to run the job
» Utility control statements used to specify various processing options

When applicable, the descriptions also include:

» Output messages and statistics reports the utility produces
» Error processing, with return codes and their meaning

* Examples of how to use the utility

How to Read Syntax Diagrams

XViii

Each syntax diagram in this book begins with a double right arrow and ends with a
right and left arrow pair. Lines that begin with a single right arrow are continuation
lines. You read a syntax diagram from left to right and from top to bottom, following
the direction of the arrows.

ITabIe 1 on page xixI describes the conventions that are used in syntax diagrams in
this information:

Utilities Reference: Database Manager and Transaction Manager
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Table 1. How to Read Syntax Diagrams

Convention Meaning
You must specify values A, B, and C.

»—A—B—C »«| Required values are shown on the main path
of a syntax diagram.
You must specify value A, B, or C.

>>- A »><

B
L

Y
A

You have the option to specify value A.
Optional values are shown below the main
path of a syntax diagram.

vy
A\

A\
A

You have the option to specify A, B, C, or
none of these values.

A

B
L

You have the option to specify A, B, C, or
A none of these values. If you don’t specify a
> »«| value, A is the default.

L B—|
_C_

vy
A\

A\
A

o =

You have the option to specify one, more
than one, or none of the values A, B, or C.
Any required separator for multiple or
repeated values (in this example, the
comma) is shown on the arrow.

L,

\
\

\4
A

Lp

You have the option to specify value A
multiple times. The separator in this example
is optional.

»—I Name i

Name:

T

Sometimes a diagram must be split into
fragments. The syntax fragment is shown
separately from the main syntax diagram, but
the contents of the fragment should be read
as if they are on the main path of the
diagram.
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Table 1. How to Read Syntax Diagrams (continued)

Convention

Meaning

Punctuation marks and numbers

Enter punctuation marks (slashes, commas,
periods, parentheses, quotation marks, equal
signs) and numbers exactly as shown.

Uppercase values

Keywords, their allowable synonyms, and
reserved parameters appear in uppercase
letters for z/OS. Enter these values exactly
as shown.

Lowercase values

Keywords, their allowable synonyms, and
reserved parameters appear in lowercase
letters for UNIX. Enter these values exactly
as shown.

Lowercase values in italic (for example,
name)

Supply your own text or value in place of the
name variable.

b

A b symbol indicates one blank position.

Other syntax conventions include the following:

* When you enter commands, separate parameters and keywords by at least one
blank if there is no intervening punctuation.

» Footnotes are shown by a number in parentheses, for example, (1).
* Parameters with number values end with the symbol #.

» Parameters that are names end with 'name’.

« Parameters that can be generic end with the symbol *.

Syntax Diagram Example
Here is an example syntax diagram that describes the hello command.

XX

»»—hello
L‘ Name ’J L| Greeting ’J

Name:

o

| v

I name

Greeting:

(2)

f—,—vyour_greeting

Notes:

1 You can code up to three names.

2 Compose and add your own greeting (for example, how are you?).

According to the syntax diagram, these commands are all valid versions of the

hello command:
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hello

hello name

hello name, name

hello name, name, name

hello, your_greeting

hello name, your _greeting

hello name, name, your_greeting
hello name, name, name, your greeting

The space before the name value is significant. If you do not code name, you must
still code the comma before your_greeting.

How to Send Your Comments

Your feedback is important in helping us provide the most accurate and highest
quality information. If you have any comments about this or any other IMS
information, you can do one of the following:

* Go to the IMS Library page at www.ibm.com/software/data/ims/library.html and
click the Library Feedback link, where you can enter and submit comments.

* Send your comments by e-mail to imspubs@us.ibm.com. Be sure to include the
title, the part number of the title, the version of IMS, and, if applicable, the
specific location of the text you are commenting on (for example, a page number
in the PDF or a heading in the Information Center).

About This Book XX
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Summary of Changes

Changes to the Current Edition of This Book for IMS Version 9

This edition contains editorial changes.

Changes to This Book for IMS Version 9

This edition is a draft version of this book intended for use during the Quality
Partnership Program (QPP). Contents of this book are preliminary and under
development.

This book contains new technical information for IMS Version 9, changed technical
information, and editorial changes.

New information on the following enhancements is included:

« HALDB Specific Partition Initialization: |Chapter 7, “HALDB Partition Data Setl
[Initialization Utility (DFSUPNTO0),” on page 69|

+ DBRC Enhancements: [Chapter 19, “Database Image Copy Utility (DFSUDMPO),]

* HALDB Online Reorganization Support:

Chapter 19, “Database Image Copy Utility (DFSUDMPO0),” on page 179.|

Chapter 20, “Database Image Copy 2 Utility (DFSUDMTO0),” on page 189.|

Chapter 21, “Online Database Image Copy Utility (DFSUICPO),” on page 205)
[Chapter 22, “Database Change Accumulation Utility (DFSUCUMO),” on page 215)
[Chapter 24, “Database Recovery Utility (DFSURDBO),” on page 235)
[Chapter 25, “Batch Backout Utility (DFSBBO00),” on page 249

+ FP Serviceability/Usability: Appendix A, [Table 35 on page 533

The following information has changed significantly:
 Product-sensitive Programming Interface Information{‘Notices” on page 549

+ Specifying DSFMSdss SET PATCH Commands: ['Specifying DFSMSdss SET]|
[PATCH Commands” on page 193]

* Updated Examples:
['DFSURGUO Examples” on page 54
[‘Examples” on page 72
[‘Examples” on page 93

Library Changes for IMS Version 9

Changes to the IMS Library for IMS Version 9 include the addition of new titles, the
change of one title, and a major terminology change. Changes are indicated by a
vertical bar (]) to the left of the changed text.

New and Revised Titles
The following list details the major changes to the IMS Version 9 library:
IMS Version 9: HALDB Online Reorganization Guide and Reference|

The library includes new information: [IMS Version 9: HALDB Online]
|Re0rganization Guide and Reference| This information is available only in PDF
and BookManager formats.
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« [IMS Version 9: An Introduction to IMS]
The library includes new information: [IMS Version 9: An Introduction to IMS}

* The information formerly titled IMS Version 8: IMS Java User’s Guide is now
titled [IMS Version 9: IMS Java Guide and Reference|

Terminology Changes

IMS Version 9 introduces new terminology for IMS commands:

type-1 command
A command, generally preceded by a leading slash character, that can be
entered from any valid IMS command source. In IMS Version 8, these
commands were called classic commands.

type-2 command
A command that is entered only through the OM API. Type-2 commands
are more flexible and can have a broader scope than type-1 commands. In
IMS Version 8, these commands were called IMSplex commands or
enhanced commands.

Accessibility Enhancements

XXiV

Accessibility features help a user who has a physical disability, such as restricted
mobility or limited vision, to use software products. The major accessibility features
in z/OS products, including IMS, enable users to:

» Use assistive technologies such as screen readers and screen magnifier
software

» Operate specific or equivalent features using only the keyboard
» Customize display attributes such as color, contrast, and font size

User Assistive Technologies

Assistive technology products, such as screen readers, function with the IMS user
interfaces. Consult the documentation of the assistive technology products for
specific information when you use assistive technology to access these interfaces.

Accessible Information

Online information for IMS Version 9 is available in BookManager format, which is
an accessible format. All BookManager functions can be accessed by using a
keyboard or keyboard shortcut keys. BookManager also allows you to use screen
readers and other assistive technologies. The BookManager READ/MVS product is
included with the z/OS base product, and the BookManager Softcopy Reader (for
workstations) is available on the IMS Licensed Product Kit (CD), which you can
download from the Web at www.ibm.com.

Keyboard Navigation of the User Interface

Users can access IMS user interfaces using TSO/E or ISPF. Refer to the z/0S
V1R1.0 TSO/E Primer, the z/OS V1R1.0 TSO/E User’s Guide, and the z/OS
V1R1.0 ISPF User’s Guide, Volume 1. These guides describe how to navigate each
interface, including the use of keyboard shortcuts or function keys (PF keys). Each
guide includes the default settings for the PF keys and explains how to modify their
functions.
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Chapter 1. HALDB Migration Aid Utility (DFSMAIDO)

The High Availability Large Database (HALDB) Migration Aid utility will scan an
existing database, collect data, perform analysis, and provide statistics and
recommendations for HALDB partition boundaries for migrating a database to a
HALDB.

You can choose one of the following parameters to analyze the partitioning of the
database:

* Key Range (KR)

* Maximum partition size (MAX)

* Number of partitions (NBR)

If KR is chosen, the entire database is traversed to read the root keys. If MAX or
NBR is chosen, you can select a sampling technique to analyze the distribution
statistics. The sampling technique is selected through the generation of random
numbers. A seed number can be used to select random numbers. The sampling

technique reduces by orders of magnitude the amount of data that is to be analyzed
and therefore, decreases the time required significantly.

In this Chapter:

* [‘Input and Output’]

* ["JCL Requirements” on page 8|

« [“Utility Control Statement” on page 9
[‘Output Messages and Statistics” on page 10|
[‘Return Codes” on page 10|

[‘Examples” on page 10|

Input and Output

The HALDB Migration Aid utility uses the following input:

* Key ranges per HALDB patrtition.

* Maximum number of bytes per HALDB partition (leaving space for growth).
* Number of HALDB partitions desired.

* Sample size, when estimation based on a random sample is desired.

The HALDB Migration Aid utility produces the following output displayed in a
generated report:

* The input control statements supplied to the utility

» Total bytes — prefix + data lengths that exist for the current database expressed
in KB

* Number of database records

* Number of segments by type

* Increase in prefix size (in bytes) that is created in a new HALDB

* Increase due to physical pairing (in bytes) that is created in a new HALDB

Note: The total prefix size of the entire database increases because an EPS
(Extended Pointer Set) is used to point to logical parents and because the
addition of a physical logical child is provided to replace the virtual logical
child.

© Copyright IBM Corp. 1974, 2003 7



HALDB Migration Aid Utility (DFSMAIDO) IBM Confidential

JCL Requirements

The following JCL statements are required:

* A JOB statement that you define

* An EXEC statement

* DD statements that specify the input and output

EXEC Statement

The EXEC statement can be in the form:
PGM=DFSRRCOO, PARM="ULU,DFSMAIDO,dbname, ,0,,,55,55,Y,N"

The variables in the EXEC Statement are:

dbname
The target database name to be analyzed.

0 Not a ULU restart
DBRC to be activated
N IRLM not activated

DD Statements

8

STEPLIB DD
Points to IMS.SDFSRESL, which contains the IMS™ nucleus and required
action modules. If STEPLIB is unauthorized by having unauthorized libraries
concatenated to IMS.SDFSRESL, a DFSRESLB DD statement must be
included.

DFSRESLB DD
Points to an authorized library that contains the IMS SVC modules.

IMS DD
Defines the libraries containing the DBD that describe the database to be
analyzed. This data set must reside on a direct-access device. This statement
is required and must always define the DBD library.

SYSIN DD
Defines the input control data set for this program. The data set can reside on
tape, on a direct-access device, or be routed through the input stream.

SYSPRINT DD
Defines the message output data set. The data set can reside on a printer, a
tape, or a direct-access device, or be routed through the output stream.

SYSUDUMP DD
Defines an optional dump data set.

database DD
Identifies the database that is to be scanned as indicated by the Database
Prereorganization utility. These DD statements are not necessary if the user has
provided the DFSMDA member to allow the database to be dynamically
allocated. The DDnames must match the DDnames indicated in the DBD. The
data set must reside on a direct-access device.

DFSVSAMP DD
Describes the data set that contains the buffer information required by the DL/I
Buffer Handler.

Utilities Reference: Database Manager and Transaction Manager
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Utility Control Statement

Input statements are used to describe processing options for the HALDB Migration
Aid utility.

The SYSIN input file has the following syntax rule and restrictions:
» Comments start with "*' in column one
* Mixed case is allowed

* Values in one statement can not be split into two lines. However, multiple
statements are allowed.

* No column restrictions
* Only one analysis per run: KR, NBR, or MAX

The format of the HALDB Migration Aid utility control statement is:

>

A\
A

|—SAMPLE=nnnnnnnn—| |—SEED=nnnnnnn—|

MAX=nnnn
|—DBNAME=dbnaI77e—| |—NBR=nnnn—|

_| KR=keyvalue

|—DBNAME=dbname

DBNAME=
Specifies optionally the database to be scanned.

MAX=
Specifies the maximum number of bytes desired for each HALDB patrtition in
the new database.

NBR=
Specifies the number of HALDB partitions desired in the new database. The
range of NBR is one to 1001.

KR=
Specifies the high key values desired for each HALDB partition. A KR
parameter is required for each partition except one with "high values.” The
analysis always includes a "high values” partition. When KR parameters are
specified, MAX, NBR, and SAMPLE can not be used.

SAMPLE
This specification is optional. Specifies the size of a random sample to partition.
If a sample size is specified, it can be followed by the seed keyword in the
same statement. If sampling is selected by specifying a sample size, then it
must be done in the first control statement. Sampling is recommended for large
databases. SAMPLE can be used with NBR or MAX. It can not be used with
KR. If used, it must precede any other specifications.

SEED=
This specification is optional. It specifies the starting random seed. If SAMPLE
is used and SEED is not specified, then SEED defaults to one. SAMPLE and
SEED are coded on the same control statement.

Notes:

1. Only one statement with SAMPLE, MAX, or NBR is allowed for each input set.

2. MAX, NBR, and KR are mutually exclusive for an input set.

3. As many KR statements can be entered as the maximum number of HALDB
partitions.

Chapter 1. HALDB Migration Aid Utility (DFSMAIDO) 9
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Output Messages and Statistics

The HALDB Migration Aid utility (DFSMAIDOQ) provides output messages and
statistics.

is an example of the statistics obtained from this utility. Partition keys are
written in dump format for the length of the key.

partition 1:
minimum key=

+0000 d2clclflfl | KAATL |
maximum key=
+0000 d2f2f3f9 f9 | k2399 |
segment nam segments bytes pref-incr pair-inc
1. 'Kl ! 263 14728 2104 0
2. 'K2 ! 37 1036 296 0
3. 'K3 ! 68 3808 2176 0
4. 'K4 ! 35 560 420 0
5. 'Kb ! 46 1656 368 0
6. 'K6 ! 40 640 480 0

Figure 1. DFSMAIDO Output Statistics

The above report is shown for each HALDB partition, followed by the overall totals.
Shown is the total increase in prefix size for the entire database. This total increase
is due to:

* The use of an EPS to point to logical parents

» Atotal increase in bytes for the addition of a physical logical child to replace the
virtual logical child

Return Codes

The following return codes are provided at program termination:

Code Meaning

0 Successful completion

12 Utility terminated unsuccessfully

0100 Too few Access List Entry Table (ALET) slots are preallocated for
keys

0101 Too few ALET slots are preallocated for recStats

0102 Too few ALET slots are preallocated for indices

0103 Encountered database records larger than 16 MB

Related Reading: See [IMS Version 9: Messages and Codes, Volume 2| for
explanations of the messages accompanying all nonzero return codes.

Examples

These examples show how the input parameters are used.

10 utilities Reference: Database Manager and Transaction Manager
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Example 1

Example 2

Example 3

HALDB Migration Aid Utility (DFSMAIDO)

The input in defines three partitions. The first two partitions are limited by
the value shown in the example and the third partition ends with the highest
possible value of the key.

//SYSIN DD =

KR=C'1050"
KR=X'F4F5F6F7"

Figure 2. Defining Partitions

The example in[Figure 3| shows the use of the MAX keyword and indicates that a
maximum of 750,000,000 bytes is to be allocated to each partition.

//SYSIN DD =
MAX=750000000

Figure 3. Using Max Keyword

The example inshows that sampling will be performed while doing the
partition analysis with a sample size of 10000. The SEED defaults to 0. The humber
of partitions is 100.

//SYSIN DD =
SAMPLE=10000
NBR=100

Figure 4. Partition Analysis

Chapter 1. HALDB Migration Aid Utility (DFSMAIDO) 11
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Chapter 2. HALDB Partition Definition Utility (%DFSHALDB)

Use the HALDB Partition Definition utility to create HALDBSs, and to add, modify,
and delete HALDB partitions.

You can use both the HALDB Partition Definition utility and DBRC commands to
manage your HALDBs.

The HALDB Partition Definition utility is called from within ISPF using the following
start-up command:

TSO %DFSHALDB

You can perform the following tasks on the HALDB master and the HALDB
partitions by navigating through panels in the HALDB Partition Definition utility:

* Create HALDBs and add HALDB partitions to an existing HALDB.

* Find, view, sort, copy, modify, delete, and print HALDB partition data.
* Create and modify data set groups.

» Edit HALDB information.

» Export and import HALDB definitions.

* View IMS ddname concatenations.

* Select IMS RECON/DBDLIB libraries.

Note: The HALDB Partition Definition utility does not impact RECON data set
contention of online IMS subsystems. The RECON data set is reserved only for the
time it takes to process a DBRC request. It is not held for the duration of the utility
execution.

Related Reading:

* For detailed information on using the HALDB Partition Definition utility, seem
[Version 9: Administration Guide: Database Manager]

» For information on using the HALDB Partition Definition utility with HALDB Online
Reorganization, see the [[IMS Version 9: HALDB Online Reorganization Guide and|
Referencd

* You can start the HALDB Partition Definition utility using the IMS Application
Menu. For more information, see the IMS Version 9: Installation Volume 1]
[Installation Verification]

In this Chapter:

.

+ ['Input and Output” on page 14

+ [‘Foreground JCL Requirements” on page 14|
[‘Batch JCL Requirements” on page 16|
[‘Utility Control Statement” on page 18]
[‘Output Messages” on page 19|

« ['‘Return Codes” on page 19

[‘Examples” on page 19|

Restrictions

The following restrictions apply when using the HALDB Partition Definition utility:

© Copyright IBM Corp. 1974, 2003 13
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* The HALDB Partition Definition utility will only operate on databases that are
identified as a HALDB in the DBDLIB member. If the DBD is changed after the
HALDB definitions are in place, you might not be able to manipulate the
definitions. For example, you can not change the number of data set groups
without deleting and redefining the HALDB patrtition definitions.

» Only one person can update the HALDB definition of a particular database at a
time. The serialization is on the name of the RECONL1 data set and the name of
the database.

* This utility does not support Sequential Buffering (SB).

Input and Output

The HALDB Partition Definition utility receives input from the following sources:
* DBD generation information is read from DBDLIB.

» Saved definitions are retrieved from the RECON.

« User input is solicited from interactive panels.

* The result of an export is used as input to a subsequent import operation.

» Configuration information is retrieved from the ISPF profile data set.

* A data set with key strings can be used as input when HALDB partitions are
defined.

» Batch import parameters are specified as TSO command parameters.

The HALDB Partition Definition utility produces the following output:

* HALDB definitions are stored in the RECON data set.

* Interactive messages are displayed on the ISPF panel.

* Exported HALDB definitions are saved to a user specified data set.
* Some messages are written to a SYSOUT file.

* HALDB definition information can be printed to the ISPF list file.

Foreground JCL Requirements

The HALDB Partition Definition utility is primarily executed as an interactive
application. ISPF is used as the dialog manager. In order to use the HALDB
Partition Definition utility, you must log on to TSO and have the HALDB dialog
components available to you. A sample TSO logon procedure is shown in|[Figure 5]

on page 15
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//HALDBO1 EXEC PGM=IKJEFTO1,DYNAMNBR=50,REGION=6M
//STEPLIB DD DSN=IMS.SDFSRESL,DISP=SHR /* IMS SDFSRESL */
//SYSPROC DD DSN=IMS.SDFSEXEC,DISP=SHR /* IMS rexx execs */

// DD DSN=ISP.SISPCLIB,DISP=SHR

//IMS DD DSN=your.local.DBDLIB,DISP=SHR

//ISPPLIB DD DSN=IMS.SDFSPLIB,DISP=SHR /+ IMS ISPF panelsx/

// DD DSN=ISP.SISPPLIB,DISP=SHR

//ISPSLIB DD DSN=IMS.SDFSSLIB,DISP=SHR /+ IMS ISPF skeletonsx/
// DD DSN=ISP.SISPSLIB,DISP=SHR

//ISPMLIB DD DSN=IMS.SDFSMLIB,DISP=SHR /+ IMS ISPF messages */
// DD DSN=ISP.SISPMLIB,DISP=SHR

//ISPTLIB DD DSN=IMS.SDFSTLIB,DISP=SHR /+ IMS ISPF tablesx/

// DD DSN=ISP.SISPTLIB,DISP=SHR

//ISPLOG DD SYSOUT=+,DCB=(RECFM=VA,LRECL=125,BLKSIZE=129)
//SYSPRINT DD SYSOUT=+,DCB=(RECFM=VA, LRECL=125,BLKSIZE=129)
//SYSOUT ~ DD SYSOUT=+

//SYSTSPRT DD SYSOUT=+,DCB=(RECFM=F,LRECL=255,BLKSIZE=255)
//SYSPRINT DD TERM=TS,SYSOUT=A

//ISPCTLO DD UNIT=SYSDA,SPACE=(CYL,(0,1)),

/1l DCB=(LRECL=80,RECFM=FB,BLKSIZE=800)

//ISPCTL1 DD UNIT=SYSDA,SPACE=(CYL,(0,1)),

/1l DCB=(LRECL=80,RECFM=FB,BLKSIZE=800)

//ISPCTL2 DD UNIT=SYSDA,SPACE=(CYL,(0,1)),

/1l DCB=(LRECL=80,RECFM=FB,BLKSIZE=800)

//ISPLSTL DD UNIT=SYSDA,SPACE=(CYL,(0,1)),

/] DCB=(LRECL=121,RECFM=FBA,BLKSIZE=1210)
//ISPLST2 DD UNIT=SYSDA,SPACE=(CYL,(0,1)),

/] DCB=(LRECL=121,RECFM=FBA,BLKSIZE=1210)
//ISPWRK1 DD UNIT=SYSDA,SPACE=(CYL,(0,1)),

/] DCB= (LRECL=256,RECFM=FB,BLKSIZE=2560)

//ISPWRK2 DD UNIT=SYSDA,SPACE=(CYL,(0,1)),

/1l DCB= (LRECL=256,RECFM=FB,BLKSIZE=2560)

//SYSTERM DD TERM=TS,SYSOUT=A

//SYSIN DD TERM=TS

Figure 5. TSO Logon Procedure

The TSO logon procedure must include:

* DD statements from the production TSO / ISPF logon procedure
* IMS SDFSRESL data set in the STEPLIB DD statement

* IMS dialog components in the appropriate ISPF DD statements

DD Statements

STEPLIB DD
Points to IMS.SDFSRESL, which contains the IMS load modules.

IMS DD
Defines the library containing the DBD for the HALDB databases.

SYSPROC DD
Defines the data sets that contain CLISTS and REXX execs. The HALDB
Partition Definition utility requires its execs to be in this set of data sets.

ISPPLIB DD
Defines the data sets that contain ISPF panels. The HALDB Partition Definition
utility requires its panels to be in this set of data sets.

ISPMLIB DD
Defines the data sets that contain ISPF message members. The HALDB
Partition Definition utility requires its message members to be in this set of data
sets.

Chapter 2. HALDB Partition Definition Utility (%4DFSHALDB) 15
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ISPTLIB DD
Defines the data sets that contain ISPF tables. The HALDB Partition Definition
utility requires its tables to be in this set of data sets.

RECON1 DD
This optional DD statement defines the first DBRC RECON data set. If it is not
provided, there must be a RECON1 member in the IMS.SDFSRESL data set
that identifies the RECON1 data set.

RECON2 DD
This optional DD statement defines the second DBRC RECON data set. If it is
not provided, there must be a RECON2 member in the IMS.SDFSRESL data
set that identifies the RECON2 data set.

RECON3 DD
This optional DD statement defines the third DBRC RECON data set. If it is not
provided, there must be a RECON3 member in the IMS.SDFSRESL data set
that identifies the RECON3 data set.

Starting the HALDB Partition Definition Utility

The HALDB Partition Definition utility is started from within ISPF. From the ISPF
command line, issue:

TSO %DFSHALDB

The HALDB Partition Definition utility can also be started from the IMS Application
Menu. For more information, see the [IMS Version 9: Installation Volume 1
[Installation Verification}

Batch JCL Requirements

16

The import function of the HALDB Partition Definition utility can be performed in a
batch job. Even though it does not execute interactively, it still uses ISPF for
internal functions. The JCL must include normal ISPF DD statements and start
ISPF.

The JCL must include:

* A JOB statement within which you define DD statements that are used by ISPF
e The IMS.SDFSRESL data set in the STEPLIB DD statement

* The IMS dialog components in the appropriate ISPF DD statements

[Figure 6 on page 17|is a sample Batch Import JCL.
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DD Statements

HALDB Partition Definition utility

/1%
//DSPXRUN  EXEC PGM=IKJEFTO1,DYNAMNBR=50,REGION=6M
//STEPLIB DD DISP=SHR,DSN=IMS.SDFSRESL

/l DD DISP=SHR,DSN=ISP.SISPLOAD
// DD DISP=SHR,DSN=ISP.SISPLPA
//SYSPROC DD DISP=SHR,DSN=IMS.SDFSEXEC
// DD DISP=SHR,DSN=ISP.SISPCLIB

//RECON1 ~ DD DISP=SHR,DSN=IMS.RECON1
//RECON2 DD DISP=SHR,DSN=IMS.RECON2
//RECON3 DD DISP=SHR,DSN=IMS.RECON3

//1IMS DD DISP=SHR,DSN=IMS.DBDLIB
//TSPPROF DD DSN=&&PROFILE,UNIT=SYSDA,DISP=(NEW,DELETE),
// SPACE=(3200, (30,30,1)) ,DCB=(RECFM=FB,LRECL=80,BLKSIZE=3200)

//ISPPLIB DD DISP=SHR,DSN=ISP.SISPPENU
//ISPSLIB DD DISP=SHR,DSN=ISP.SISPSLIB

// DD DISP=SHR,DSN=ISP.SISPSLIB
//ISPMLIB DD DISP=SHR,DSN=IMS.SDFSMLIB
// DD DISP=SHR,DSN=ISP.SISPMENU

//ISPTLIB DD DISP=SHR,DSN=ISP.SISPTENU
//ISPLOG DD SYSOUT=+,DCB=(RECFM=VA,LRECL=125,BLKSIZE=129)
//SYSPRINT DD SYSOUT=+,DCB=(RECFM=VA, LRECL=125,BLKSIZE=129)
//SYSOUT DD SYSOUT=+
//SYSTSPRT DD SYSOUT=+,DCB=(RECFM=F,LRECL=255,BLKSIZE=255)
//SYSTSIN DD *

ISPSTART CMD( +

DSPXRUN +

IMPORT +

DSN('USRTO02.ISPF.PROFILE') +

DBN(PARTDBA) +

MEM(PARTDBA) )

Figure 6. %DFSHALDB Batch Import JCL

STEPLIB DD
Points to IMS.SDFSRESL, which contains the IMS load modules.

IMS DD
Defines the library containing the DBD for the HALDB.

SYSPROC DD
Defines the data sets that contain CLISTS and REXX execs. The HALDB
Partition Definition utility requires its execs to be in this set of data sets.

ISPMLIB DD
Defines the data sets that contain ISPF message members. The HALDB
Partition Definition utility requires its message members to be in this set of data
sets.

ISPTLIB DD
Defines the data sets that contain ISPF tables.

RECON1 DD
This optional DD statement defines the first DBRC RECON data set. If it is not
provided, there must be a RECON1 member in the IMS.SDFSRESL data set
that identifies the RECON1 data set.

RECON2 DD
This optional DD statement defines the second DBRC RECON data set. If it is
not provided, there must be a RECON2 member in the IMS.SDFSRESL data
set that identifies the RECON2 data set.
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RECON3 DD
This optional DD statement defines the third DBRC RECON data set. If it is not
provided, there must be a RECON3 member in the IMS.SDFSRESL data set
that identifies the RECON3 data set.

SYSTSIN DD
The SYSTSIN DD statement contains the TSO command that starts both ISPF
and the HALDB Partition Definition utility. When it is necessary to continue to
the next line, use a plus or minus sign as the last character of the line you wish
to continue.

Utility Control Statement

18

You can use utility control statements to describe processing options for the HALDB
Partition Definition utility. DSPXRUN supports the import and export of HALDB
definitions. ISPSTART supports the execution if ISPF code in general.

The utility control statements follow normal TSO command syntax and continuation
rules:

= Continue the line by placing a plus sign as the last character on the line.
* Separate parameters with blanks.

The command syntax for the DSPXRUN command for a HALDB follows:

»—ISPSTART—CMD(ﬂ command_string I—) >

command_string:

v

|—DS PXRUN—[EXPORT DBN(database_name)—DSN(dataset_name)
IMPORT

»—MEM(member_name )
|—OPT (pr‘ocessing_opt‘ion)—|

database _name
The database name that was specified in the primary panel when the Export file
was created by the PDU.

data set_name
The input data set name is the name of the data set that contains the partition
information. The data set must be a partitioned data set.

member_name
The input member name is the name of a member within the input data set.
The member must have been exported using the HALDB Partition Definition
utility.

processing_option
Each partition in the imported table can be defined in RECON. If there are
errors, you can choose to try the remaining partitions or to stop the process.
The valid values are:
1. Stop on first error.

2. Try all partitions.
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Output Messages

DSPM0O831
DSPMO851
DSPM0841
DSPM0841
DSPM0841
DSPM0841
DSPMO821

The HALDB Partition Definition utility provides various output messages. is
an example of the messages obtained from this utility.

Start Import to DBN=PARTDBA from MEM=PARTDBA in DSN='IBMUSER.HALDB.EXPORT' Options=2
Imports start at 99/07/09 11:50

Import successful for partition PAAA

Import successful for partition PAAB

Import successful for partition PAAC

Import successful for partition PAAD

4 of a total 4 partitions from table PARTDBA were imported to database successfully.

Figure 7. %DFSHALDB Output Message

Return Codes

These return codes are provided at program termination for batch import.
Termination return codes are not used for the interactive dialog.

Code Meaning

0 Successful completion

4 Some HALDB partitions could not be imported
8 No HALDB partitions were imported

Some messages displayed by the HALDB Partition Definition utility are standard
ISPF message prompts when the field values are not correct. ISPF messages begin
with a prefix of ISR or ISP.

Related Reading: See|[IMS Version 9: Messages and Codes, Volume 2| for more
information on return codes generated by this utility.

Examples
The examples assume that JCL similar to [Figure 6 on page 17]is provided. The
examples include the SYSTSIN statement as a point of reference.
| Example 1
| This example exports a database definition.
I
//SYSTSIN DD =
ISPSTART CMD( +
DSPXRUN EXPORT  +
DSN('PROD.RSR.PARTS') +
DBN(IVPDB1) +
MEM(IVPDB1) +
)
/*
Example 2

This example imports a database definition and stops if there is an error.
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//SYSTSIN DD =*
ISPSTART CMD( +
DSPXRUN IMPORT  +
DSN('PROD.RSR.PARTS') +
DBN(IVPDB1) +
MEM(IVPDB1) +
OPT(1) +
)
/*

Example 3

This example imports two HALDBs and continues with other HALDB partitions even
if an error occurs. Each of the imports is independent of the other.

//SYSTSIN DD =*
ISPSTART CMD(DSPXRUN IMPORT DSN('PROD.RSR.HALDB') +
DBN(IVPDB1) MEM(IVPDBL) OPT(2) )

ISPSTART CMD(DSPXRUN IMPORT DSN('PROD.RSR.HALDB') +

DBN(IVPDB2) MEM(IVPDB2) OPT(2) )
/*
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Chapter 3. HISAM Reorganization Unload Utility (DFSURULO)

Use the HISAM Reorganization Unload utility to:

e Unload a HISAM database.

» Create reorganized output, which you can use as input to either the Database
Recovery utility or the HISAM Reorganization Reload utility.

* Format the index work data sets (that the Prefix Resolution utility creates) so
they can be used by the HISAM Reload utility. The HISAM Reload utility uses the
data sets to create a secondary index or to merge records from the index work
data sets with a shared secondary index, if one exists.

The information in identifies inputs and outputs for the HISAM

Reorganization Unload utility.

Table 2. Data Sets Used by the HISAM Reorganization Unload Utility

Input

Output

RECON

Output messages and statistics

DBD library

Extracted index

VSAM KSDS data set

Reorg output

VSAM ESDS data set

Index work data set

Input control statements

[Figure 8 on page 22]is a flow diagram of this utility.

© Copyright IBM Corp. 1974, 2003
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Figure 8. HISAM Reorganization Unload Utility

The output is blocked to the block size of the output device for devices other than
3380s. If the device is a 3380, a block size of 23 KB is used unless the logical
record length is larger than 23 KB. If the logical record length is larger than 23 KB,
the block size is 32 KB rounded down to an even multiple of the logical record
length. Because the blocking factor is determined at execution time, you must use
IBM® standard labels on all output volumes.

The Utility Control Facility can also perform the functions of this utility.

Related Reading: See [Chapter 34, “Utility Control Facility (DFSUCFO00),” on page]
1335] for more information on the Utility Control Facility and a description of its
operation.

In this Chapter:

 ['DFSURULO Restrictions’

+ ['DFSURULO JCL Requirements” on page 23|

« ['DFSURULO Utility Control Statement” on page 25|

+ ['DFSURULO Output Messages and Statistics” on page 28|
 ['DFSURULO Return Codes” on page 32

+ ['DFSURULO Examples” on page 32|

DFSURULDO Restrictions

The following restrictions apply to use of the HISAM Reorganization Unload utility:
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This utility cannot unload a PSINDEX database. The HD Reorganization Unload
utility is used to unload the PSINDEX database. For more information on the HD
Reorganization Unload utility see [Chapter 5, “HD Reorganization Unload Utility|
[(DFSURGUO),” on page 45|

The HISAM Reorganization Unload utility cannot make structural changes or
changes to database organizations. Use the HD Reorganization Unload and
Reload utilities for these purposes.

» This utility cannot unload a HISAM database if the database contains logical child
segments that have direct address logical parent pointers.

This utility cannot unload a SHISAM database.

» To use this utility for recovery purposes, use the HISAM Reorganization Reload
utility to reload the database prior to applying changes to the database. If you do
not immediately reload the database prior to applying changes, the segments are
reloaded into a different location. The logs that are created between unload and
reload refer to the old location, making recovery impossible.

» If a write error has occurred for the database and the database has not been
recovered, recovery must be performed before this utility is executed. If the
database is registered with DBRC, and if this utility uses DBRC, the fact that a
write error has occurred and recovery has not been performed is known to
DBRC, and DBRC rejects the authorization request of this utility.

* If a new DBD is generated with new sizes, first unload the database using the
new DBD. Then run DFSMS/MVS® Access Method Services to delete the old
data sets and to define new data sets containing the new block sizes and logical
record lengths (or, rather, their logical equivalents in VSAM, that is, control
interval size and LRECLSs). The databases can then be reloaded using the
HISAM Reload utility. If you want to specify control interval or record sizes
different from the DBD, then code CHNG=CARD in columns 50-80 of the Utility
Control Statement and use a CHANGE control statement to specify the new
sizes. Otherwise, use CHNG=DBD in this field.

Related Reading: Refer to DFSMS Access Method Services for Catalogs for
more information.

* The new DBD must have the same name as the old DBD. Both old and new
DBDs can exist in the system if two separate libraries are used and the
appropriate library is referenced at unload and reload times.

* Do not use this utility to unload or reload a shared secondary index that has alias
names that are not registered to DBRC. Message DFS™194W is issued if this is
tried.

» Sequential buffering does not support this utility.

DFSURULO JCL Requirements

The HISAM Reorganization Unload utility is executed as a standard z/OS® job. The
following JCL statements are required:

* A JOB statement that you define
* An EXEC statement
» DD statements that define inputs and outputs

EXEC Statement

The EXEC statement must be in the form:
PGM=DFSRRCO0, PARM="ULU,DFSURULO'
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DD Statements

24

The normal IMS positional parameters, such as SPIE, BUF, and DBRC, can follow
the program name in the PARM field.

Related Reading: For additional information on executing a batch processing
region in DBBATCH or DBLIBATCH, see [IMS Version 9: Installation Volume 2
[System Definition and Tailoring].

STEPLIB DD
Points to IMS.SDFSRESL, which contains the IMS nucleus and required action
modules. If STEPLIB is unauthorized (because libraries that are not APF
authorized are concatenated to IMS.SDFSRESL), you must include a
DFSRESLB DD statement.

DFSRESLB DD
Points to an APF-authorized library that contains the IMS SVC modules.

IMS DD
Defines the library that contains the DBD that describes the database to be
reorganized (DSN=IMS.DBDLIB,DISP=SHR). This data set must reside on a
direct-access device.

SYSPRINT DD
Defines the message and statistics output data set. The data set can reside on
a tape, direct-access device, or printer, or it can be routed to the output stream.
DCB parameters specified for this data set are RECFM=FBA and LRECL=133.
BLKSIZE must be provided on the SYSPRINT DD statement and must be a
multiple of 133.

SYSIN DD
Defines the input control statement data set. This data set can reside on a tape,
or a direct-access device, or it can be routed through the input stream.

vsamksds DD
Defines the VSAM KSDS that is to be reorganized. The ddname must match
the name in the DBD that describes this data set. It must also appear on the
utility control statement in the SYSIN data set of this job step. One DD
statement of this type must be present for each VSAM KSDS that is to be
reorganized.

This DD statement represents the primary data set of the HISAM database. In
case of secondary index creation, you must provide one or more DD
statements. Each DD statement represents a secondary index data set that is
to be reorganized.

vsamesds DD
Defines the VSAM ESDS to be reorganized. The ddname must match the name
in the DBD that describes this data set. One DD statement of this type must be
present for each VSAM ESDS that is to be reorganized.

dataoutl DD
Defines the first copy of the reorganized output data set. One DD statement of
this type is required for each VSAM data set group to be reorganized. It can be
any name, but the name must appear in the associated utility control statement.
The data set must reside on either a tape or a direct-access device.

This output data set can be used as an image copy data set and is recorded in
the RECON data set.
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dataout2 DD
Defines the second copy of the reorganized output data set. This optional
statement is required only if two copies of the output are requested. Specifying
multiple output copies can be advantageous; if a permanent error occurs on
one copy, and the second volume continues to the normal end of job, a total
rerun is not required.

The same requirements described for the dataoutl DD statement apply to
dataout2.

indexwrkds DD
Describes the output data set ddname (DFSURIDX) from the Prefix Resolution
program that contains secondary index information. This statement is required if
the utility control statement is type 'X'; otherwise, it is optional. The ddname
must match the name starting in position 40 of the control statement.

DFSEXTDS DD
Writes an unloaded version of the records that have been split out from a
shared secondary index as specified in control statements. DFSEXTDS DD is
optional and is required only if 'E' is specified in position 3 of the utility control
statement (see [‘DFSURULO Utility Control Statement”). The DCB attributes are
determined dynamically, based on the output device type and the VSAM
LRECLs that are used. You must use standard labels.

DFSVSAMP DD
Describes the data set that contains the buffer information the DL/I buffer
handler requires. This DD statement is required.

Related Reading: See “Specifying the IMS Buffer Pools” in|IMS Version 9;

[nstallation Volume 2: System Definition and Tailoring| for additional information
on control statement format and buffer pool structure.

The data set can reside on a tape or direct-access device, or it can be routed
through the input stream.

SYSUDUMP or SYSABEND DD
Defines a dump data set. These DD statements are optional. If both statements
are present, the last occurrence is used for the dump.

RECON1 DD
Defines the first Database Recovery Control (DBRC) RECON data set. This
RECON1 data set must be the same RECONL1 data set that the control region
is using.

RECON2 DD

Defines the second DBRC RECON data set. This RECONZ2 data set must be
the same RECONZ2 data set that the control region is using.

RECON3 DD
Defines the optional RECON data set DBRC uses when an error is encountered
in RECON1 or RECON2. This RECON3 data set must be the same RECON3
data set that the control region is using.

Restriction: If you are using dynamic allocation, do not use these RECON data
set ddnames.

DFSURULO Utility Control Statement

Position Description

1 Must contain either an 'R' or an 'X'.
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R Indicates a HISAM Reorganization Unload utility control
statement

X Indicates a secondary index reorganization control statement

There is no default; if this position is left blank, an error message is
generated.

2 Must contain a 1 or a 2, depending on the number of output copies
required. There is no default; if this position is left blank, an error
message is generated.

3 Must contain a '‘M', 'E', 'R’, or a blank for secondary index
reorganization (‘X' in position 1) control statements. If the value of
this position is blank, the default is M.

M Indicates that the index work data set created during either a
database initial load or reorganization (using the Prefix
Resolution utility) is to be merged into an existing secondary
index or used to create a secondary index if the data set does
not exist.

E Indicates that the secondary index (defined by the constant in
position 49 of this statement) is to be extracted from either a
shared index database or from the index work data set (from
the Prefix Resolution utility).

R Indicates that those segments in the secondary index that
match the constant in position 49 of this statement are to be
replaced with matching segments found in the work data set. If
the secondary index segments being replaced need to be
saved, perform an extract function prior to the replace.

4-12 Must contain the name of the DBD that includes the ddnames of
the VSAM data set group that is to be reorganized.
13-21 Must contain the KSDS ddname for the VSAM data set that is to be

reorganized. The ddname is the primary data set name for the
HISAM database and the secondary index ddname for the
secondary index database. It must appear in the referenced DBD
statement, and a corresponding DD statement must be provided.

22-30 Must contain the ddname of the primary output data set. A
corresponding DD statement must be provided.

31-39 Must contain the ddname of the second copy of the reorganized
output data set. If this field contains the ddname, a corresponding
DD statement must be provided. This field must be blank if position
2 contains a 1.

40-48 Must contain the ddname of the secondary index work data set if
this control statement is type 'X'.

49 Must contain the 1-byte constant specified in the DBD generation of
the shared secondary index if 'E' or 'R' is specified in position 3 of
this statement.

50-80 Can contain comments or specify control interval (Cl) or record size
changes. To specify the source of ClI or record size changes, code
CHNG=DBD or CHNG=CARD, where DBD tells the unload utility to
use the DBD values for KSDS and ESDS CI and record sizes, and
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CARD tells the unload utility to use the values specified on the
control statement that starts with CHANGE in column 1.

CHANGE Statement

»»—CHANGE= (—Y——KSCISZ=nnnnn ) ><
ESCISZ=nnnnn
KSREC=nnnnn

ESREC=nnnnn

This is an optional control statement. If you use this statement, you must specify at
least one keyword.

CHANGE=
Identifies the CHANGE control statement.

KSCISz
Specifies a new KSDS CI size in bytes. The size is specified in multiples of
512 bytes.

ESCISZ
Specifies a new ESDS CI size in bytes. The size is specified in multiples of
512 bytes.

KSREC
Specifies a new KSDS record size.

ESREC
Specifies a new ESDS record size.

nnnnn

Is a five-digit decimal value, including leading zeros if necessary. The maximum
value is 32767.

Example: The CHANGE statement is used to specify a new KSDS CI size and a
new ESDS CI size in this example:

CHANGE=(KSCISZ=01024,ESCISZ=02048)

OPTIONS Statement

F’ STATS——
r

»»—OPTIONS=(—Y—ABEND ) ><
i:ABENDOFF—

NSTAT—

This is an optional control statement.

OPTIONS=
Identifies the OPTIONS control statement.

STATS
Provides statistics to the SYSPRINT data set and to the HISAM
Reorganization Reload utility. STATS is the default.
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ABEND
Turns on the ABEND function. If any condition arises causing termination of
the run, terminates the run with abend U0359. A dump is printed if a
SYSABEND or SYSUDUMP DD statement is supplied.

ABENDOFF
Turns off the ABEND function.

Exception: ABENDOFF is the initial default; however, if ABEND has been
specified previously, it remains in effect until ABENDOFF is coded.

NSTAT
Specifies that no statistics output be generated. If this parameter is used,
the HISAM Reorganization Reload utility also ignores statistics output.

DFSURULO Output Messages and Statistics

The HISAM Reorganization Unload utility provides messages and statistics about
the database contents for each data set group. In addition, the utility provides an
audit trail. [Figure 9 on page 29|is an example of the output messages and statistics
this utility produces.
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Figure 9. Example of Output Statistics from the HISAM Reorganization Unload Utility

If you select any options for this execution, various messages are generated and

appear immediately following the page heading.

Related Reading: Refer to|IMS Version 9: Messages and Codes, Volume 1|for

explanations of all numbered messages.

Following the message for each data set group, the heading DATA SET GROUP
STATISTICS appears. The fields in this section are:

DATA BASE
Database name.

PRIMARY DD

VSAM KSDS ddname of the data set group.

OVERFLOW DD

VSAM ESDS ddname of the data set group.

PRIMARY ROOTS

Statistics related to root records in the VSAM KSDS:

Chapter 3. HISAM Reorganization Unload Utility (DFSURULO)
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IN Number of old VSAM KSDS roots that were read
ouT Number of new VSAM KSDS roots that were written
DELETED Number of old VSAM KSDS roots that were deleted

OVERFLOW ROOTS
Statistics related to old roots in the VSAM ESDS:

IN Number of old VSAM ESDS roots that were read
DELETED Number of old VSAM ESDS roots that were deleted

OVERFLOW DEPENDENTS
Statistics related to dependent records in the VSAM ESDS:

IN Number of old dependent records in the VSAM ESDS that were
read
ouT Number of new dependent records in the VSAM ESDS that

were written

TOTAL NUMBER OF RECORDS OUT
Number of records, both VSAM KSDS roots and VSAM ESDS dependents, that
were written. This total includes at least one header record. It might also include
two or more statistics records—one or more at the beginning of the data set
that was used as a table initialization record for the Reload program, and one or
more at the end of the data set containing totals that were unloaded by
segment type so that the HISAM Reload utility can compare the numbers
reloaded with those unloaded.

A statistics table record consists of 20 bytes for each segment type in the DBD,
plus a 28-byte header for each LRECL that is needed to contain the entire
statistics record. The approximate number of LRECLs that are required to
contain the statistics record can be determined by applying the following
formula:

(Number of segment types x 20)/(LRECL)

Multiplying the results by 2 gives the approximate number of LRECLs added to
the total number of records written.

COPY 1 ON VOLUME(S) - volserl
The primary output data set has successfully completed. The list of volume
serial numbers indicates which volumes were used and the order of their use. If
a second copy was requested and the second copy successfully completed,
another message, COPY 2 ON VOLUME(S) - volser2, is included.

ROOT OVERFLOW CHAINS (#)
Statistics dealing with root records in a VSAM KSDS that have overflow chains
to root records in a VSAM ESDS:

NO. Number of roots with overflow chains
LONGEST Largest number of VSAM ESDS roots chained off one VSAM
KSDS root

SHORTEST Smallest nonzero number of VSAM ESDS roots chained off one
VSAM KSDS root

AVERAGE Average number of VSAM ESDS roots chained off one VSAM
KSDS root (of those with chains)

DEPENDENT OVERFLOW CHAINS (#)
Statistics dealing with VSAM KSDS roots that had dependents in VSAM ESDS:
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NO. Number of roots with VSAM ESDS dependent records

LONGEST Largest number of VSAM ESDS dependent records chained off
one root

SHORTEST  Smallest nonzero humber of VSAM ESDS dependent records
chained off one root

AVERAGE Average number of VSAM ESDS dependent records chained off
one root (of those roots which had dependents)

ROOTS WITHOUT OVERFLOW CHAINS (BYTES)
Statistics dealing with VSAM KSDS roots which had no dependents:

NO. Number of roots without dependent chains

LONGEST Largest database record (in bytes) with no VSAM ESDS
dependent records

SHORTEST  Shortest database record (in bytes) with no VSAM ESDS
dependent records

AVERAGE Average database record length (in bytes) of those roots with
no VSAM ESDS dependent records

The heading “SEGMENT LEVEL STATISTICS” appears next. The fields in this
section are:

MAXIMUM TWINS
Maximum number of segments of this type encountered under an immediate
parent segment. At the root level, this value is always 1.

AVERAGE TWINS
Average number of segments of this type encountered under an immediate
parent segment. This value is carried out to two decimal places.

MAXIMUM CHILDREN
Maximum number of child segments (at all subordinate levels) under a given
parent.

AVERAGE CHILDREN
Average number of child segments (at all subordinate levels) under a given
parent. This value is carried out to two decimal places. The lowest level
segment in any hierarchic path has a value of zero in this field type.

SEGMENT NAME
Segment name to which this line of statistics applies.

SEGMENT LEVEL
The hierarchic level of this segment in the database.

TOTAL SEGMENTS BY SEGMENT TYPE
Count of the occurrences of this segment type in the entire database. The count
field in the level 1 segment type reflects the total number of database records
(root segments) in the database.

When a database is part of a shared secondary index database, the segment
occurrence count always appears under the first segment name. All other
segment name counts are zero.

AVERAGE COUNT PER DATABASE RECORD
A count of the average number of occurrences of this segment type within a
given database record. The value is carried to two decimal places.
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Following the individual segment type statistics for this data set group are the
following two fields:

TOTAL SEGMENTS IN DATA SET GROUP
The total number of segments in the data set group.

AVERAGE DATA SET GROUP RECORD LENGTH
The average length in bytes of the portion of the database record stored in this
data set group.

DFSURULDO Return Codes

The HISAM Reorganization Unload utility produces return codes preceded (in the
case of errors) by numbered messages to the SYSPRINT data set that more fully
explain the results of program execution. The return codes are as follows:

Code Meaning

0 All requested operations completed successfully

4 One or more operations did not complete successfully
8 Severe errors caused the job to terminate

12 A combination of return codes 4 and 8 occurred

16 The ddname SYSIN could not be opened

DFSURULO Examples

Example 1

The examples in this section contain the following comment line above the SYSIN
statement to aid in column alignment.

This comment line is for reference only, and is not required.

For the examples in this section, if you are using DBRC without dynamic allocation,
you must add the DD statements shown in to the sample JCL.:

//RECON1 DD DSNAME=RECON1,DISP=SHR
//RECON2 DD DSNAME=RECON2,DISP=SHR
//RECON3 DD DSNAME=RECON3,DISP=SHR

Figure 10. DD Statements for Using DBRC without Dynamic Allocation

In this example, an index work data set passed from the Prefix Resolution utility is
used to create:

* Unloaded versions of two secondary indexes in a shared secondary index
database

* An unloaded version of a third secondary index
//INDREOR JOB 1,1,MSGLEVEL=1

/1%
//STEP1  EXEC PGM=DFSRRCO0,
// PARM="ULU,DFSURULO,,,1,,,,5555,N,N'

//STEPLIB DD DSN=IMS.SDFSRESL,DISP=SHR
//DFSRESLB DD DSN=IMS.SDFSRESL,DISP=SHR
//IMS DD DSN=IMS.DBDLIB,DISP=SHR

//SYSPRINT DD SYSOUT=A,DCB=BLKSIZE=1330
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Example 2

//DBIDX1 DD DSN=IMS.INDX1,DISP=SHR
//DX0UT1 DD DSN=IMS.DBXOUT1,DISP=(MOD,KEEP),

HISAM Reorganization Unload

// UNIT=TAPE,VOL=SER=DXOUT1,LABEL=(,SL)

//DBIDX2 DD DSN=IMS.INDX2,DISP=SHR
//DX0UT2 DD DSN=IMS.DBXOUT2,DISP=(,KEEP),

/] UNIT=TAPE,VOL=SER=DXOUT2, LABEL=(,SL)

//NDXDS DD DSN=IMS.NDXWDS,DISP=(OLD,DELETE)

//DFSVSAMP DD input for VSAM and 0SAM buffers and options

Yo/ E - Sy, [RRIE S JR S PR " " —

//SYSIN DD *
OPTIONS=(NSTAT,ABEND)

XIMDIX1DBO1 DBIDX1  DXOUT1 NDXDS
XIMDIX1DBO2 DBIDX1  DXOUT1 NDXDS
XIMDIX2DBO1 DBIDX2  DXOUT2 NDXDS

/*

SR S,

CREATE NEW SECONDARY
INDEX

ADD SECONDARY INDEX RECS
TO EXISTING ONE ABOVE
RECORDS FROM SAME WORK
DS PUT INTO DIFFERENT
DATABASE

The output of the example is used as input to the HISAM Reorganization Reload
utility to create the secondary indexes. The MVS™ Access Method Services utility
must have been run to create the secondary index databases.

DBRC and IRLM are turned off in the EXEC PARM statement. The OPTIONS
statement specifies that statistics are not wanted and that any serious message

causes an abend U0359.

In this example, a group of index records that had a constant of 'B' defined in the
DBDGEN for the shared index is to be extracted, replaced, and merged. The
options are to be changed between operations to have statistics on first, none on
the second and statistics again on the third. The ABEND option is changed on the

second OPTIONS statement.

//IDEREORG JOB 1,1,MSGLEVEL=1

/1%

//STEP1  EXEC PGM=DFSRRC0O,PARM="ULU,DFSURULO'
//STEPLIB DD DSN=IMS.SDFSRESL,DISP=SHR
//DFSRESLB DD DSN=IMS.SDFSRESL,DISP=SHR

//IMS DD DSN=IMS.DBDLIB,DISP=SHR
//SYSPRINT DD SYSOUT=A,DCB=BLKSIZE=1330
//DBIDX2 DD DSN=IMS.INDX2,DISP=SHR

//DBIDX1 DD DSN=IMS.INDX1,DISP=SHR

//DBXOUT1 DD DSN=IMS.DBXOUT1,DISP=(MOD,KEEP),

// UNIT=TAPE,VOL=SER=DXOUT1,LABEL(,SL)

//DFSEXTDS DD DSN=IMS.EXTDS1,DISP=(MOD,KEEP),

// UNIT=TAPE,VOL=SER=DEXTDS,LABEL=(,SL)

//NDXWDS1 DD DSN=IMS.XWDS1,DISP=(OLD,PASS)
//NDXWDS2 DD DSN=IMS.XWDS2,DISP=(OLD,PASS)
//NDXWDS3 ~ DD DSN=IMS.XWDS3,DISP=(OLD,PASS)

VL T S RS V. RS S, N

//SYSIN DD *
OPTIONS=(STATS,ABEND)

X1EDIX3DBO1 DBIDX1  DBXOUT1 NDXWDS1
OPTIONS=(ABENDOFF,NSTAT)
X1RDIX4DBO1 DBIDX2  DBXOUT1 NDXWDS2

Bemmmtommfommtomn]

BUNLOAD INDEX EXTRACT
THOSE MARKED WITH
CONSTANT B INCLUDING
THOSE ON WORK DATA SET

BUNLOAD INDEX REPLACING
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THOSE HAVING CONSTANT B
WITH THOSE FROM INDEX
WORK DATA SET

OPTIONS=(STATS,ABEND)

X1IMDIX4DBO2 DBIDX2

DBXOUT1 NDXWDS3

MERGE ALL RECS OF WORK

DATA SET AND CREATE A
SHARED INDEX

/*
//DFSVSAMP DD =
1024,10
/*
Example 3
In this example, JCL is provided to:
» Create two output data sets to be used to create two separate secondary
indexes
* Merge two secondary indexes by merging an index work data set created by the
Prefix Resolution utility with an existing secondary index (which was created
previously as a shared secondary index having only one constant)
* Replace the one constant already in the shared secondary index with the
constants in the index work data sets
» Extract a constant from a shared index and put it in a form that can be used by
the HISAM Reorganization Reload utility to create another separate secondary
index
Each operation is separated by an OPTIONS statement. Although the JCL is shown
only once here, each operation is considered a separate run. To perform all
operations in one run, DISP=MOD must be specified for DBOUT1 and DBOUT2.
//INDXREOR JOB 1,1,MSGLEVEL=1
/1%
//STEP1  EXEC PGM=DFSRRCOO,PARM="ULU,DFSURULO'
//STEPLIB DD DSN=IMS.SDFSRESL,DISP=SHR
//DFSRESLB DD DSN=IMS.SDFSRESL,DISP=SHR
//IMS DD DSN=IMS.DBDLIB,DISP=SHR
//SYSPRINT DD SYSOUT=A,DCB=BLKSIZE=1330
//DBIX1A DD DSN=IMS.DBIX1A,DISP=0LD
//DBIX2B DD DSN=IMS.DBIX2B,DISP=0LD
//DBOUT1 DD DSN=IMS.DBOUT1A,DISP=(,KEEP),
// UNIT=SYSDA,SPACE=(CYL, (2,1))
//DBOUT2 DD DSN=IMS.DBOUT2A,DISP=(,KEEP),
// VOL=SER=DBOUT2,LABEL=(,SL)
//INDXWDS1 DD DSN=IMS.INDXWDS1,DISP=(OLD,DELETE)
//INDXWDS2 DD DSN=IMS.INDXWDS2,DISP=(OLD,DELETE)
//DFSEXTDS DD DSN=IMS.EXTSD1,DISP=(,KEEP),
// VOL=SER=EXTDS1,LABEL=(,SL)
I T e T T T S N Y
//SYSIN DD *
XIMDI32XDB1 DBIX1A  DBOUT1 INDXWDS1 DBIX1A TO BE CREATED
X1IMDI33XDB2 DBIX2B  DBOUT2 INDXWDS2 DBIX2B TO BE CREATED
OPTIONS=(STATS,ABEND)
XIMDI32XDB1 DBIX1A  DBOUT1 INDXWDS2 MERGE ONE EXISTING
WITH NEW
OPTIONS=(NSTAT,ABENDOFF)
X2RDI32XDB1 DBIX1A  DBOUT1  DBOUT2  INDXWDS1 AREPLACE ANY EXISTING
A'S WITH ONES FROM
WORK DATA SET
OPTIONS=STATS
X1EDI32XDB1 DBIX1A DBOUT1 INDXWSD2 BTAKE B CONSTANTS FROM
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SHARED INDX AND/OR
WORK DATA SET AND PUT
OUT TO DFSEXTDS DD
STATEMENT

/*

//DFSVSAMP DD =

1024,10

/*

Attention: An 'X' or an 'R' control statement must be supplied for all aliases
contained in the shared index DBD. If the 'X' or 'R' statement is omitted for any
alias, the actual data that the alias represents might be deleted if the shared
secondary index database is deleted or redefined.

Chapter 3. HISAM Reorganization Unload Utility (DFSURULO) 35



IBM Confidential

36 utilities Reference: Database Manager and Transaction Manager



IBM Confidential

Chapter 4. HISAM Reorganization Reload Utility (DFSURRLO)

Use the HISAM Reorganization Reload utility to:
* Reload a HISAM database unloaded by the HISAM Reorganization Unload utility.

» Create or merge secondary indexes from a reorganized output data set provided
by the HISAM Reorganization Unload utility.

* Reload a primary index of a HIDAM database unloaded by the HISAM
Reorganization Unload utility.

The information in identifies inputs and outputs for the HISAM
Reorganization Reload utility.

Table 3. Data Sets Used by the HISAM Reorganization Reload Utility

Input Output

RECON Reload Output OSAM data set
Unloaded database Output messages and statistics
DBD library

Input control statements

is a diagram of the HISAM Reorganization Reload utility.

Input Output

|
)

Reload Output
OSAM Data Set

DBD Library
Van
&3 Reorganization
Reload
Unloaded DFSURRLO Output
Database Messages and
Statistics

HISAM

v

v

Input Control
Statements

Figure 11. HISAM Reorganization Reload Utility

Related Reading: The functions of this utility can also be performed by the Utility
Control Facility. Refer to [Chapter 34, “Utility Control Facility (DFSUCF00),” on page]
for a description of its operation.

In this Chapter:
+ [‘Restrictions” on page 3§|
+ [YJCL Requirements” on page 38|
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« [‘Utility Control Statement” on page 39|
« [‘Output Messages and Statistics” on page 40|
« ['‘Return Codes” on page 43

Restrictions

The following restrictions apply when using the HISAM Reorganization Reload
utility:
* You cannot use this utility to reload a PSINDEX database.

* You can only use this utility to make changes to logical record length and block
size. Use the HD Reorganization Reload utility to make structural changes to a
database.

* You cannot use this utility to reorganize HISAM databases that are indexed by a
secondary index or that contain segments with direct address pointers used in
logical relationships. The HD Reorganization Unload and Reload utilities must be
used instead.

¢ You must use the same IMS release to reload the database as was used to
unload the database.

JCL Requirements

The HISAM Reorganization Reload utility is executed as a standard z/OS job. The
following JCL statements are required:

* A JOB statement that you define
* An EXEC statement
» DD statements that define inputs and outputs

EXEC Statement

The EXEC statement must be in the form:
PGM=DFSRRCO0, PARM="ULU,DFSURRLO'

The normal IMS positional parameters such as SPIE, BUF, and DBRC can follow
the program name in the PARM field.

Related Reading: See Member Name DBBBATCH or DLIBATCH in |IMS Version 9:
[Installation Volume 2: System Definition and Tailoring| for additional information on
executing a batch processing region.

DD Statements

38

STEPLIB DD
Points to IMS.SDFSRESL, which contains the IMS nucleus and required action
modules. If STEPLIB is unauthorized by having libraries that are not APF
authorized concatenated to IMS.SDFSRESL, a DFSRESLB DD statement must
be included.

DFSRESLB DD
Points to an APF authorized library that contains the IMS SVC modules.

IMS DD
Defines the library containing the DBD that describes the database being
reorganized. This data set must reside on a direct-access device.
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SYSPRINT DD
Defines the output message and statistics data set. The data set can reside on
a tape, direct-access device, or printer, or be routed to the output stream.

DFSUINxx DD
Defines the unloaded input data set. The first input data set group to be
reloaded would be defined by the ddname DFSUINO1, and each succeeding
input data set would be incremented by 1.

vsamoutl DD
Defines the VSAM KSDS to be reloaded. The ddname must be the same as the
name in the DBD that was referenced when this data set was unloaded. The
size of the database space allocation can be increased by specifying a larger
space parameter on this DD statement.

vsamout2 DD
Defines the VSAM ESDS output data set to be reloaded. The name must be
the same as the ddname in the DBD that was referenced when this data set
was unloaded. The size of the database space allocation can be increased by
specifying a larger space parameter on this DD statement.

Requirement: VSAM databases require a DEFINE control statement to alter
space.

SYSIN DD
Defines the input control information data set. The data set can reside on a
tape, a direct-access device, or be routed through the input stream. This DD
statement is not necessary if no utility control statements are provided as input
to the utility.

DFSVSAMP DD
Describes the data set that contains the buffer information required by the DL/I
buffer handler. This DD statement is required.

Related Reading: See “Specifying the IMS Buffer Pools” in|IMS Version 9
[Installation Volume 2: System Definition and Tailoring| for additional information
on control statement format and buffer pool structure.

The data set can reside on a tape, direct-access device, or be routed through
the input stream.

SYSABEND DD or SYSDUMP DD
Defines a dump data set. These DD statements are optional. If both statements
are present, the last occurrence is used for the dump.

RECON1 DD
Defines the first DBRC RECON data set.

RECON2 DD
Defines the second DBRC RECON data set.

RECON3 DD
Defines the optional data set used by DBRC when an error is encountered in
RECON1 or RECON2. This RECON data set must be the same RECON data
set as the control region is using.

If you are using dynamic allocation, do not use these RECON data set
ddnames.

Utility Control Statement

The HISAM Reorganization Reload utility has one optional control statement.
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OPTIONS Statement

Options Statement

»»>—OPTIONS=(—Y——ABEND ) ><
ABENDOFF—|
STATS——
NSTAT——
OPTIONS=
Identifies the OPTIONS control statement.
ABEND

Terminates with abend U0359 if any condition arises causing termination of the
run. A dump is printed if a SYSABEND or SYSUDUMP DD statement is
supplied.

ABENDOFF
Turns off the ABEND function. An abnormal condition causes program
termination, but no abend code or dump is provided.

Exception: ABENDOFF is the initial default; however, if ABEND has been
specified previously it remains in effect until ABENDOFF is encountered in the
JCL code.

STATS
Compares the number loaded against the number provided by the HISAM

Reorganization Unload utility, if statistics were provided by the HISAM
Reorganization Unload utility

By specifying OPTIONS=STATS or by not using an OPTIONS statement,
statistics are provided for each reload.

NSTAT
Causes the statistics provided by the HISAM Reorganization Unload utility to be
ignored.

By specifying OPTIONS=NSTAT, no statistics are provided for this job step.

Output Messages and Statistics

40

The HISAM Reorganization Reload utility provides messages and statistics and an
audit trail for each data set group reloaded. An example of the messages and
statistics obtained from this utility, accompanied by explanatory information, is
shown in |Figure 12 on page 4]1

Utilities Reference: Database Manager and Transaction Manager



IBM Confidential

O =
= —
—m
=
o >
=
wm O
m T
m =
o
o

o) —
> =
= o
— m
N >
> m
— O
—

o wm
=m
o
mm
—=
o -
= —

DATA SET GROUP STATISTICS
DATABASE - DIVNTZ04
PRIMARY DD - DBHVSAM1
OVERFLOW DD - DBHVSAMZ

DEPENDENT OVERFLOW CHAINS (#)
PRIMARY ROOTS OVERFLOW DEPENDENTS NO. LONGEST SHORTEST AVG
3 2 2 1 1 1.00 1

ROOT WITHOUT OVERFLOW CHAINS (BYTES)

HISAM Reorganization Reload

NO.
1

SEGMENT

NAME
J1
J2
J3
J4

J7P
J12
J13
J14
J13X

1

WPEWNWPRERWNOIEWN B WN

LONGEST SHORTEST AVERAGE

0.00

SEGMENT LEVEL STATISTICS
SEGMENT
LEVEL

TOTAL SEGMENTS BY SEGMENT TYPE
RELOADED DIFFERENCE

OO OONODWWHNRAEPREEFERFEWW

TOTAL SEGMENTS IN DATA SET GROUP

UNLOADED

27

DFS3401
DFS3391

RELOADED DIFFERENCE

DATABASE DIVNTZ04 HAS BEEN SUCCESSFULLY RELOADED BY FUNCTION SR
FUNCTION SR HAS COMPLETED NORMALLY RC=00

Figure 12. Example of Output Statistics for the HISAM Reorganization Reload Utility

If any options were selected for this execution, various messages are generated
and appear immediately following the page heading.

Related Reading: An explanation of all numbered messages can be found in
Version 9: Messages and Codes, Volume 1}

Statistics are normally provided on every execution of the HISAM Reorganization
Reload utility. Because this increases reload time slightly, installations that are billed
by processor time can suppress statistics recording. This is done by using the
NSTATS parameter on the OPTIONS utility control statement.

Following the messages for each data set group, the heading “DATA SET GROUP
STATISTICS” appears. The fields in this section are:

DATABASE
Database name
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PRIMARY DD
VSAM KSDS ddname of data set group

OVERFLOW DD
VSAM ESDS ddname of data set group

PRIMARY ROOTS
Number of roots loaded

OVERFLOW DEPENDENTS
Number of dependent records loaded

DEPENDENT OVERFLOW CHAINS (#)
Statistics dealing with roots with dependents chained into VSAM ESDS:

NO. Number of VSAM KSDS with VSAM ESDS dependent records

LONGEST Largest number of VSAM ESDS dependent records chained off
one VSAM KSDS

SHORTEST  Smallest nonzero member of VSAM ESDS dependent records
chained off one VSAM KSDS

AVERAGE Average number of VSAM ESDS dependent records chained off
VSAM KSDS (of those with chains)

ROOTS WITHOUT OVERFLOW CHAINS (BYTES)
Statistics dealing with VSAM KSDS which have no VSAM ESDS dependent

records:

NO. Number of roots with no VSAM ESDS dependent records

LONGEST Largest root record (in bytes) with no VSAM ESDS dependent
records

SHORTEST  Smallest root record (in bytes) with no VSAM ESDS dependent
records

AVERAGE Average length of root records (in bytes) with no VSAM ESDS
dependent records

The heading “SEGMENT LEVEL STATISTICS” appears next. The fields in this
section are:

SEGMENT NAME
The segment name to which this line of statistics applies

SEGMENT LEVEL
The hierarchic level of this segment in the database

TOTAL SEGMENTS BY SEGMENT TYPE
The total number of segments reloaded and the difference between the number
reloaded and unloaded

RELOADED The total number of segments of this type unloaded

DIFFERENCE This field is blank if the counts by reload and unload are equal.
If they are not equal, the difference is printed.

When a database is part of a shared secondary index base, the
segment occurrence count always appears under the first
segment name. All other segment name counts are zero.
Although IMS is unable to distinguish which segment name
matches the statistics, the count is correct.
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Following the individual segment type statistics for this data set group is the section
TOTAL SEGMENTS IN DATA SET GROUP. The fields are:

UNLOADED
The total number of segments unloaded by the HISAM Reorganization Unload
utility (DFSURULO)

RELOADED
The total number of segments reloaded by the HISAM Reorganization Reload
utility (DFSURRLO)

DIFFERENCE
The difference, if any, between the previous two totals

Return Codes

One of the following return codes is provided at program termination:

Code Meaning

0 All operations have successfully completed

4 One or more warning messages were issued

8 One or more operations did not complete successfully
16 A severe error causing program termination occurred
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Chapter 5. HD Reorganization Unload Utility (DFSURGUO)

Use the HD Reorganization Unload utility to:

* Unload an HDAM, PHDAM, HIDAM, PHIDAM, PSINDEX, or HISAM database to
a sequential data set.

* Generate a data set with prefix information (if logical relationships exist).

* Make structural changes to a HDAM, PHDAM, HIDAM, PHIDAM, or HISAM
database.

* Record logical parent, logical twin, and logical child pointer fields, and the
counter fields associated with logical parents in a database.

* Migrate non-HALDB to HALDB and fall back from HALDB.

Related Reading:
See the [IMS Version 9: Administration Guide: Database Manager|for detailed
information on performing HD Reorganization Unload utility functions.

Migration unload requires running HD Unload of each secondary index database.
Additionally, the primary database is read to resolve source and target segments
needed to construct the ILK (Indirect List Entry Key) and EPS (Extended Pointer
Set) information for the migration unload record destined for the new PSINDEX.
Sequential processing of secondary index segments causes many random reads of
the primary database.

These random accesses of the primary database across multiple secondary index
unloads causes poor overall performance of the migration unload of DL/I secondary
index databases to HALDB PSINDEX.

For example, if a single primary database has seven secondary index databases
and each migration unload job takes thirteen hours, then the total time spent
unloading all of the secondary index databases would be 7 x 13, or 91 hours. A
significant portion of this time is spent reading the prime database multiple times.

You must use a utility control statement when running the HD Reorganization
Unload utility against a PHDAM and PHIDAM database partition or range of
partitions. You must also use a utility control statement when migrating a
non-HALDB to a HALDB.

When unloading HALDBS, the HD Reorganization Unload utility creates a prefix for
unloaded segments from HALDBS to support reorganization. The prefix is mapped
by the macro DFSURGUP. DFSURGUP contains the ILK (Indirect List Entry Key)
and the EPS (Extended Pointer Set) if the unloaded segment is a logical child. The
alternate prefix also contains the HALDB partition ID and the reorganization
number. For an example of a format for the ILK prefix, see [Figure 13 on page 46|
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However, when unloading non-HALDBS, the HD Reorganization Unload utility
creates a prefix for unloaded segments from non-HALDBS to support reorganization
as well. The prefix is mapped by the macro DFSURGUF. For an example, see
[Figure 14 on page 53|

The information in identifies inputs and outputs for the HD Reorganization

Unload utility.

Table 4. Data Sets Used by the HD Reorganization Unload Utility

Input Output

RECON Checkpoint data set

DBD library Output messages and statistics
Database data set Unloaded data set

Checkpoint data set

Figure 13|is a flow diagram of the HD Reorganization Unload utility.

Input Output

Unloaded
(— Database

DBD Library
3

HD
Igl Igl Reorganization Output
Unload Messagesand

DFSURGUO Statistics

v
v

Database Database
Data Set Data Set

46

el

Checkpoint
Data Set

)

Checkpoint
Data Set

Figure 13. HD Reorganization Unload Utility

The functions of this utility can be performed by the Utility Control Facility.

Related Reading: Refer to|Chapter 34, “Utility Control Facility (DFSUCF00),” or|
lpage 335]for a description of its operation.

In this Chapter:

+ ['DFSURGUO Rules and Restrictions” on page 47|

+ ['DFSURGUO JCL Requirements” on page 48|

 ['DFSURGUO Utility Control Statements” on page 52|

+ ['DFSURGUO Output Messages and Statistics” on page 52|

 ['DFSURGUO Return Codes” on page 54
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+ ['DFSURGUO Examples” on page 54|

DFSURGUO Rules and Restrictions

The DBD of the database being reorganized is part of the input for the HD
Reorganization Unload utility. By replacing this DBD with a new version, certain
structural changes can be made to a database during the process of reorganization.
The following rules and restrictions apply:

The Utility Control Facility is not supported for HALDBS.

The HD Reorganization Unload utility must have been executed against the DBD
describing the current structure of the database, and updates must not have
been made since the unload.

To change from OSAM format to VSAM format or VSAM format to OSAM format
for HALDBSs, the HALDB definition must be deleted and redefined in RECON.

When unloading an HDAM or PHDAM database, the randomizing module and
any IMS user exit routines, such as compression and sparse index, must be
included in the JOBLIB.

An existing segment type can be deleted from the DBD, provided all segments of
this type were deleted from the database prior to execution of the HD
Reorganization Unload utility.

New segment types can be added to the new DBD, provided they do not change
either the hierarchic relationships among existing segment types or the
concatenated keys of logically related segments.

Names of existing segment types must not be changed.

Any field statement except the one for the sequence field of a segment can be
changed, added or deleted, but no attempt is made by IMS to alter the data
content of a segment.

Existing segment lengths can be changed on fixed length segments. IMS cannot
alter the data content, however, except to truncate data if the segment is made
smaller.

If the segment length is increased, binary zeros are used as fill characters for the
added portion of the segment. It is the your responsibility to replace the extended
portion of the segment through use of an application program running in update
mode under IMS.

The DL/I access method can be changed. OSAM format can be changed to
VSAM format or VSAM format to OSAM. Any DL/l access method can be
changed with the exception of HDAM or PHDAM, which cannot be changed to
either indexed method. HISAM, HIDAM, and PHIDAM can be changed to HDAM
or PHDAM.

Segment pointer options for HDAM, PHDAM, HIDAM, and PHIDAM databases
can be changed. If, however, the database contains logical relationships and if
counter, LT, or LP pointers are changed, the Database Prereorganization utility
must be rerun. If changing from physical to virtual pairing, all occurrences of the
segment that will become virtual must be deleted. Virtual pairing is not supported
for HALDB.

Note: This restriction does not apply to HALDB.

If you do not furnish a utility control statement when running this utility against a
HALDB, the entire database is unloaded. Unloading either a single HALDB
partition or a range of HALDB partitions is supported.

The migrate unload command can be performed only on non-HALDBs.
Do not use the HD Reorganization Unload utility:
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— When changing from bidirectional virtual pairing to bidirectional physical
pairing, if any logical child segments have been deleted from either the
physical or logical path but not from both paths.

— When changing a real logical child from one logically related database to
another.

— When reorganizing a prime or secondary index, use the HISAM reorganization
utilities for an index database, with exception for PSINDEX.

— If a write error has occurred for the database, and the database has not been
recovered. The recovery must be executed before this utility is executed. If
the database is registered with DBRC, and this utility uses DBRC, then the
fact that a write error has occurred and recovery has not been performed is
known to DBRC and DBRC rejects the authorization request of this utility.

» Migration of secondary index databases with non-unique keys requires separate
JCL steps to sort and merge the unload records and create new /SX values prior
to inputting them into HDRELOAD. When /SX values are generated in the unload
record for non-unique keys the HALDB DBD must be changed to accommodate
the /SX prior to performing the reload step.

To accomplish the unload operation, the utility functions as an application program
and issues a series of unqualified GN calls to DL/I. A complete pointer integrity
validation is not performed as a by-product of executing the Unload utility.

Related Reading: See [IMS Version 9: Administration Guide: Database Manager| for
further information on the use of the HD Reorganization Unload utility.

DFSURGUO JCL Requirements

The HD Reorganization Unload utility is executed as a standard z/OS job. The
following JCL statements are required:

* A JOB statement that you define
* An EXEC statement
» DD statements defining inputs and outputs

The output from the HD Reorganization Unload utility is an operating system
variable blocked sequential data set. Because output is blocked to the maximum
size that the output device can handle, standard labels must be used on output
volumes.

Coding JCL to Sort HDUNLOAD Records for Secondary Index
Databases with Symbolic Pointing When Migrating to HALDB

48

Follow these steps for writing code to sort HDUNLOAD records for secondary index
databases with symbolic pointing:

1. Get the offset to the key and the key length of the concatenated key from DBD
to use in the SORT FIELDS control statement.

a. Determine that the offset to the start of the secondary index concatenated
key is always 63 bytes from the RDW of the unload record. Use the number
of bytes as the offset value in the SORT FIELDS parameter for DFSORT .
This value is defined in the DFSURGUP macro used to map the HALDB
unload records.

b. Calculate the sortkey length by adding the length of the source, the length of
the target, and the length of the /SX value (8). For example, if the length of
the source is 10 bytes and the length of the target is 10 bytes, then the
length of the sortkey is:
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source(10) + target(10) + /SX(8) = 28

Use this value as the length value in the SORT FIELDS parameter for
DFSORT.

Code a JCL step that writes the header, trailer, and unload records to separate
files, as in this example:

//SORTIN DD DSN=UNLOAD.OUTPUT,DISP=SHR

//HEADER DD DSN=HEADER.FILE,DISP=(NEW,PASS)
//TRAILER DD DSN=TRAILER.FILE,DISP=(NEW,PASS)
//ULCOPY DD DSN=UNLOAD.COPY,DISP=(NEW,PASS)
//SYSIN DD =*

OPTION COPY

OUTFIL INCLUDE=(5,2,CH,EQ,X'0080"'),FNAMES=HEADER
OUTFIL INCLUDE=(5,2,CH,EQ,X'0090"),FNAMES=TRAILER
OUTFIL SAVE,FNAMES=ULCOPY

RECORD TYPE=V

END

Code a JCL step that sorts just the unload file, as in this example:

//SORTIN DD DSN=IMSTESTS.HOSIX.UNLOAD.COPY,DISP=SHR
//SORTOUT DD DSN=IMSTESTS.HOSIX.UNLOAD.SORTED1,DIS=(,CATLG),
// UNIT=SYSDA,VOL=SER=000000,SPACE=(CYL, (1,5))
//SYSIN DD *

SORT FIELDS=(63,28,CH,A)FILSZ=E1000

RECORD TYPE=V

END

Code a JCL step that merges the header, sorted unload, and trailer file, as in
this example:

//SORTIN DD DSN=IMSTESTS.HOSIX.UNLOAD.HEADER,DISP=(0OLD,DELETE),

// UNIT=SYSDA,VOL=SER=000000,SPACE=(CYL, (1,5))
// DD DSN=IMSTESTS.HOSIX.UNLOAD.SORTED1,DISP=(OLD,DELETE),
// UNIT=SYSDA,VOL=SER=000000,SPACE=(CYL, (1,5))
// DD DSN=IMSTESTS.HOSIX.UNLOAD.TRAILER,DISP=(OLD,DELETE),

//SORTOUT DD DSN=IMSTESTS.HOSIX.UNLOAD.SORTED2,DSP=(NEW,KEEP),
UNIT=SYSDA,VOL=SER=000000,SPACE=(CYL, (1,5))

//SYSOUT DD SYSOUT=A

//SYSIN DD *

OPTION COPY

END

The EXEC statement must be in the form:
PGM=DFSRRC0OO,PARM="ULU,DFSURGUO,dbdname"

This statement is used for both HALDB and non-HALDB databases.

The parameters ULU and DFSURGUO describe the utility region. dbdname is the
name of the DBD that describes the database to be reorganized. The normal IMS
positional parameters such as SPIE, BUF, and DBRC can follow dbdname.

Related Reading: See Member Name DBBBATCH or DLIBATCH in [IMS Version 9:

[Installation Volume 2: System Definition and Tailoring| for additional information on

executing a batch processing region.

DD Statements

STEPLIB DD

Points to IMS.SDFSRESL, which contains the IMS nucleus and required action

Chapter 5. HD Reorganization Unload Utility (DFSURGUO) 49



HD Reorganization Unload IBM Confidential

modules. If STEPLIB is unauthorized by having unauthorized libraries
concatenated to IMS.SDFSRESL, a DFSRESLB DD statement must be
included.

DFSRESLB DD
Points to an authorized library that contains the IMS SVC modules.

IMS DD
Defines the library containing the DBD that describes the database to be
reorganized (that is, DSN=IMS.DBDLIB,DISP=SHR). This data set must reside
on a direct-access device.

SYSPRINT DD
Defines the message and statistics output data set. The data set can reside on
a tape, direct-access device, or printer, or be routed through the output stream.
DCB parameters specified for this data set are RECFM=FBA and LRECL=121.
BLKSIZE must be provided on the SYSPRINT DD statement and must be a
multiple of 121.

SYSIN DD
Defines the input control statement data set only to HALDB and fallback. This
data set can reside on a tape, or a direct-access device, or it can be routed
through the input stream.

DFSUCKPT DD
Defines the data set to be used to take checkpoints. If checkpoints are not
required, do not use this statement. This data set usually resides on a
direct-access device; however, a tape volume can be used.

DFSURSRT DD
Defines the checkpoint data set if a restart is to be attempted. Omit this
statement if you are not attempting a restart. If you are attempting a restart,
ensure that the statement references the same data set that the DFSUCKPT
DD statement referenced when the last checkpoint was taken. This data set
normally resides on a direct-access device; however, a tape volume can be
used.

The DFSURSRT DD statement writes a special checkpoint record to the
checkpoint data set and to the output data sets. If a restart is required, the
checkpoint record is obtained from the checkpoint data set, the output volumes
are positioned, and the proper position is established within the database. The
statistics table records are read, and the main storage tables are properly
initialized. The program then continues with normal processing.

DFSURGU1 DD
Defines the primary output data set. The data set can reside on either a tape or
a direct-access device. This DD statement is required.

DFSURGU2 DD
Defines the secondary output data set. Use this DD statement if you are
requesting two copies of the output. The data set can reside on either a tape or
a direct-access device.

Multiple copies of the database can be produced. The advantage in specifying
two copies is that if an 1/O error occurs during execution, the utility continues to
completion on the other copy. Performance would be somewhat diminished in
this instance, but a total rerun would not be necessary.

database DD
Defines the database data set to be reorganized. One statement must be
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present for each data set that is named in the DBD that describes the database
being reorganized. The ddname must match the ddname in the DBD.

If this is a HIDAM database, DD statements must also exist for the data sets
that represent the index. The DD statements used to relate to the index must
contain ddnames specified in the DBD for the index database. No DD
statements are required for whatever secondary indexes are associated with
this database.

This data set must reside on a direct-access device.

DFSVSAMP DD

Describes the data set that contains the buffer pool information required by the
DL/l buffer handler.

Related Reading: See [IMS Version 9: Installation Volume 2: System Definition|
|§nd Tailoring| for additional information on control statement format and buffer
pool structure.

The data set can reside on a tape, direct-access device, or be routed through
the input stream. This statement is required.

DFSCTL DD

Describes the data set containing SBPARM control statements which request
activation of sequential buffering. Conditional activation of sequential buffering
might improve the buffering performance of OSAM DB data sets and reduce the
job elapsed time.

Related Reading: See [IMS Version 9: Installation Volume 2: System Definition|
land Tailoring| for a description of SBPARM control statements.

The DFSCTL file can be either a sequential data set or a member of a PDS.
The record format must be either F, FB, or FBS and the record length must be
80. The data set can reside on a direct-access device, a tape, or be routed
through the input stream.

DFSWRKnn

Where nn is the number of secondary indexes (not less than 01). The
DFSWRKnNn data set is where the secondary index migration unload records
are written.

DFSSRTnn

Where nn is the number of secondary indexes (not less than 01). The
DFSSRTnnN data set is the sort control statements that is used for a
corresponding DFSWRKnn.

Note: The DFSSRTnn and DFSWRKnn data sets are allocated in the order of
the secondary-index definition in the DBD. The utility does not attempt to
relate a secondary index name to the suffix of the DFSSRTnn or
DFSWRKnn DD statements or data sets. Secondary indexes use the
next DFSSRTnn and DFSWRKnn data-set pair in ascending order.

SYSABEND DD or SYSUDUMP DD

Define a dump data set. If either statement is supplied, any return code greater
than 4 causes an abend U0347. If both statements are present, the last
occurrence is used for the dump.

RECON1 DD

Defines the first DBRC RECON data set.

RECON2 DD

Defines the second DBRC RECON data set.
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RECON3 DD
Defines the optional DBRC RECON data set used when an error is
encountered in RECON1 or RECON2. This RECON data set must be the same
RECON data set as the control region is using.

Do not use these RECON data set ddnames if you are using dynamic
allocation.

DFSURGUO Utility Control Statements

Input statements are used to describe processing options for the HD Reorganization
Unload utility. Input statements must conform to one of the following statements:

v
A

>>—PARTITION—|:=partname
, NUMBER=nn—|

PARTITION=
Specifies the name of a HALDB partition (or the first of several sequential
HALDB partitions) to unload.

NUMBER=
Specifies the number of sequential HALDB partitions to unload. The default
setting is 1.

This utility control statement is provided in a SYSIN stream.

»»—MIGRATE=YES »><

MIGRATE=
Specifies whether to unload a non-HALDB database for migration. You must call
a subroutine to build the alternate prefix when unloading a non-HALDB.

MIGRATX=

1. Eliminates the need to run multiple migration HDUNLOAD jobs for migration
to PSINDEX by creating multiple work files from a single pass of the
database for each indexed source segment. Corresponding sort control
statements are generated for each work file. The sorted file is then usable
as input to HDRELOAD to load the PSINDEX. DFSWRKnn and DFSSRTnn
DD cards are required for each secondary index database referencing the
primary database being unloaded.

2. A DD card is required for all of the related secondary index databases.

»>—FALLBACK=YES

v
A

FALLBACK=
Specifies the unload of a HALDB database for fallback, creating fallback
records.

DFSURGUO Output Messages and Statistics

The HD Reorganization Unload utility provides output messages and statistics. An
example of the messages and statistics obtained from this utility is shown in
[Figure 14 on page 53|
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HIERARCHICAL DIRECT DATABASE REORGANIZATION UNLOAD PAGE 01

DFS343W DDNAME DFSUCKPT WAS SPECIFIED AS DD DUMMY OR WAS OMITTED FOR FUNCTION DU
DFS3421 RESTART NOT REQUESTED, NORMAL PROCESSING BEGINS

DFS344W DDNAME FOR SECOND COPY WAS NOT SUPPLIED, 1 COPY REQUESTED FOR FUNCTION DU
COPY 1 ON VOLUME(S) - USER02

DFS3401 DATABASE DHONTZ04 HAS BEEN SUCCESSFULLY UNLOADED BY FUNCTION DU

DATABASE STATISTICS

SEGMENT LEVEL STATISTICS RECORD LEVEL STATISTICS
MAXIMUM AVG MAXIMUM AVG SEGMENT SEGMENT TOTAL SEGMENTS AVG COUNT PER
TWINS TWINS CHILDREN CHILDREN NAME LEVEL ~ BY SEG TYPE DB RECORD
1 1.00 8 7.00 K1 1 3 1.00

1 0.66 3 2.50 K2 2 2 0.66

2 1.50 1 0.66 K3 3 3 1.00

1 0.66 0 0.00 K4 4 2 0.66

2 1.66 1 0.60 K5 2 5 1.66

1 0.60 0 0.00 K6 3 3 1.00

4 2.00 0 0.00 K8 2 6 2.00

0 0.00 0 0.00 K9 2 0 0.00

0 0.00 0 0.00 K10 3 0 0.00

0 0.00 0 0.00 K11 3 0 0.00

0 0.00 0 0.00 K12 4 0 0.00

0 0.00 0 0.00 K13 4 0 0.00

0 0.00 0 0.00 K14 3 0 0.00

0 0.00 0 0.00 K15 3 0 0.00

HIERARCHICAL DIRECT DB REORG UNLOADPAGE 02
TOTAL SEGMENTS IN DATABASE=24 AVERAGE DATABASE RECORD LENGTH=300 BYTES
DFS3391 FUNCTION DU HAS COMPLETED NORMALLY RC=0

Figure 14. Example of Output Messages and Statistics—HD Reorganization Unload Utility

Following the page heading are the various messages generated as a result of the
options selected for this execution.

Related Reading: An explanation of all numbered messages can be found in
ersion 9: Messages and Codes, Volume 1}

The message “COPY 1 ON VOLUME(S) - volserl” appears if the primary output
data set successfully completed. The list of volume serial numbers indicates which
volumes were used and the order of their use. If a second copy was requested and
successfully completed, the message “COPY 2 ON VOLUME(S) - volser2” appears.
The heading “DATABASE STATISTICS” follows the messages.

The fields under the heading “SEGMENT LEVEL STATISTICS” are:

MAXIMUM TWINS
The maximum number of segments of this type encountered under an
immediate parent segment. At the root level, this value is always 1.

AVERAGE TWINS
The average number of segments of this type encountered under an immediate
parent segment. This value is carried out to two decimal places.

MAXIMUM CHILDREN
The maximum number of child segments (at all subordinate levels) under a
given parent.
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AVERAGE CHILDREN
The average number of child segments (at all subordinate levels) under a given
parent. This value is carried out to 2 decimal places. The lowest level segment
in any hierarchic path has a value of zero in this field type.

SEGMENT NAME
The segment name to which this line of statistics applies.

SEGMENT LEVEL
The hierarchic level of this segment in the database. The segment descriptions
are mapped from top to bottom, in the same order in which they were described
in the DBD.

The fields under the heading “RECORD LEVEL STATISTICS” are:

TOTAL SEGMENTS BY SEGMENT TYPE
The count of the number of occurrences of this segment type in the entire
database. The count field in the level 1 segment type reflects the total number
of database records (root segments) in the database.

AVERAGE COUNT PER DATABASE RECORD
A count of the average number of occurrences of this segment type within a
given database record. The value is carried to two decimal places.

Following the individual segment type statistics is a count of the total number of all
segments in the database and the average database record length in bytes. The
average database record length includes both the data length and the prefix size.
The product of the number of segments at level 1 times the average database
record length gives the total number of bytes in the database. Because all
physically stored records might not use all available data positions, this figure can
only be used as an approximation of the data set space required.

When variable-length segments are involved, the calculation of the average
database record length is based on the maximum possible segment length.

DFSURGUO Return Codes

One of the following return codes is provided at program termination:

Code Meaning

0 Database unload completed successfully

4 One or more warning messages were issued

8 A serious error occurred or copy 1 has an I/O error
12 A combination of return codes 4 and 8 occurred

16 Database unload did not complete successfully

DFSURGUO Examples

Example 1

All of the examples in this section use DBRC with dynamic allocation.

In this example, a HIDAM database is to be reorganized using the checkpoint
facility and two output copies. A restart is not requested. Two database DD
statements are provided: one is for the HIDAM OSAM data set, and the other is for
the Index database (VSAM) used with HIDAM. If this example demonstrated the
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unload of a single data set group HDAM or PHDAM database, no DD statements
would be necessary for access to the database.

//STEP1  EXEC PGM=DFSRRCOO,PARM="ULU,DFSURGUO,DI32DB0O2"
//STEPLIB DD DSN=IMS.SDFSRESL,DISP=SHR

//DFSRESLB DD DSN=IMS.SDFSRESL,DISP=SHR

//IMS DD DSN=IMS.DBDLIB,DISP=SHR

//SYSPRINT DD SYSOUT=A,DCB=BLKSIZE=1210

//DFSUCKPT DD DSN=IMS.CHKPT,DISP=(NEW,KEEP),

/] UNIT=SYSDA,VOL=SER=222222, SPACE=(TRK, (50))
//DFSURGUL DD DSN=IMS.UNLOADI,DISP=(NEW,KEEP),

/] UNIT=TAPE,VOL=SER=TAPE11, LABEL=(,SL)
//DFSURGU2 DD DSN=IMS.UNLOAD2,DISP=(NEW,KEEP),

/] UNIT=TAPE,VOL=SER=TAPE21, LABEL=(,SL)
//HDPAYROL DD DSN=DATABASE.PAYROLL,DISP=0LD,

/! UNIT=SYSDA,VOL=SER=DB00O1

//HDINDEXO DD DSN=DATABASE.INDEXO,DISP=0LD,

/] UNIT=SYSDA, VOLUME=SER=DB0003

//DFSVSAMP DD input for VSAM and 0SAM buffers and options
//DFSCTL DD *
SBPARM ACTIV=COND

The HDPAYROL DD statement is for the OSAM data set of the HIDAM database.
The HDINDEXO DD statement is for the index database.

In this example, execution of Example 1 is restarted after an abnormal termination.
The checkpoint data set is employed in the restart.

//STEP1  EXEC PGM=DFSRRC00,PARM="ULU,DFSURGUO,DI32DBO1",
//STEPLIB DD DSN=IMS.SDFSRESL,DISP=SHR

//DFSRESLB DD DSN=IMS.SDFSRESL,DISP=SHR

//IMS DD DSN=IMS.DBDLIB,DISP=SHR

//SYSPRINT DD SYSOUT=A DCB=BLKSIZE=1210

//DFSUCKPT DD DSN=IMS.CHKPT,DISP=(OLD,KEEP),

// UNIT=SYSDA,VOL=SER=222222

//DFSURSRT DD DSN=IMS.CHKPT,DISP=(OLD,KEEP),

// UNIT=SYSDA,VOL=SER=222222

//DFSURGU1 DD DSN=IMS.UNLOAD1,DISP=(MOD,KEEP),

// UNIT=TAPE,VOL=(,,,2,SER=(TAPE11,TAPE12)),
// LABEL=(,SL)

//DFSURGU2 DD DSN=IMS.UNLOAD2,DISP=(MOD,KEEP),

// UNIT=TAPE,VOL=(,,,2,SER=(TAPE21,TAPE22)),
// LABEL=(,SL)

//HDPAYROL DD DSN=DATABASE.PAYROLL,DISP=0LD,

// UNIT=SYSDA,VOL=SER=DB00O1

//HDINDEXO DD DSN=DATABASE.INDEX0,DISP=0LD,

// UNIT=SYSDA,VOLUME=SER=DB0003

//DFSVSAMP DD input for VSAM and O0SAM buffers and options
//DFSCTL DD *
SBPARM ACTIV=COND

The DFSUCKPT DD statement and the DFSURSRT DD statement can reference
the same data set. If restart is successful, the old checkpoint record is overwritten
by the next checkpoint taken.

The primary and secondary output DD statements were changed to supply two
volumes; only one volume was supplied by the previous execution of the utility. This
assumes the previous abnormal termination was caused by an output 1/O error that
might, for example, have occurred at the end of the volume because there were no
additional volumes available.
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Example 3

Because the program does not differentiate between various causes of termination,
it positions the volume in use at the time the checkpoint was taken to the applicable
checkpoint record. It then issues a force end of volume (FEQOV) to cause
volume-switching and continues with the new output volume.

To avoid considerable tape handling on restart of a multivolume output execution,
remove the volumes that have completed normally from the DD statements before
submitting the job. The program opens the output and checks the volume currently
mounted to ensure that it was the volume mounted when the checkpoint was taken.
If it is not that volume, it issues a FEOV to get the next volume mounted. This could
obviously result in a large amount of tape handling.

HDUNLOAD produces this report to aid in identifying and sorting the work files.
Reference this report to determine which DFSWRKnn is the unload of a given
secondary index when MIGRATX is used.

Work File Statistics

SINAME WFNAME SFNAME RCDTOTAL  OFFSET LENGTH
INDEXOO1  DFSWRKO1 ~ DFSSRTOL 00000075 0069 0018
INDEXOO2  DFSWRKOZ2  DFSSRT02 00000150 0069 0018
INDEXOO3  DFSWRKO3 ~ DFSSRTO3 00000300 0069 0018
INDEXOO4  DFSWRKO4  DFSSRTO4 00000075 0069 0018

The JCL in is used to unload a primary database and its two secondary
index bases.

//HDUNLOAD EXEC PGM=DFSRRCO0,

// PARM= (ULU,DFSURGUO,DDPRIMO1,9,0000,,0,,N,),,,,N,N,,N)
//STEPLIB DD DSN=IMS.SDFSRESL,DISP=SHR
//IMS DD DSN=IMS.DBDLIB,DISP=SHR

//SYSPRINT DD SYSOUT=+

//SYSUDUMP DD SYSOUT=+

//DFSRESLB DD DSN=IMS.SDFSRESL,DISP=SHR

//DFSURGU1 DD DSN=HDAM2IX.UNLOAD,DISP=(SHR),

// UNIT=SYSDA,SPACE=(CYL, (5,3)),DCB=BUFNO=5
//DDPRIM@1 DD DSN=DDPRIMO1,DISP=SHR

//DDINDEX1 DD DSN=INDEX0O1,DISP=SHR

//INDOVFO1 DD DSN=INDOVFO1,DISP=SHR

//DDINDEX2 DD DSN=INDEX002,DISP=SHR

//INDOVFO2 DD DSN=INDOVFO2,DISP=SHR

//DFSWRKO1 DD DSN=DFSWRKO1,DISP=(NEW,KEEP),VOL=SER=000000,

/! UNIT=SYSDA, SPACE=(CYL, (500,3)) ,DCB=BUFNO=5
//DFSSRTOL DD DSN=DFSSRTO1,DISP=(NEW,KEEP),VOL=SER=000000,
/! UNIT=SYSDA, SPACE=(TRK, (1,0)),DCB=BUFNO=5
//DFSWRKO2 DD DSN=DFSWRKO2,DISP=(NEW,KEEP),VOL=SER=000000,
// UNIT=SYSDA, SPACE=(CYL, (500,3)) ,DCB=BUFNO=5
//DFSSRTO2 DD DSN=DFSSRTO2,DISP=(NEW,KEEP),VOL=SER=000000,
/] UNIT=SYSDA, SPACE=(TRK, (1,0)),DCB=BUFNO=5

//DFSVSAMP DD input for VSAM and 0SAM buffers and options
//SYSIN DD *
MIGRATX=YES

Figure 15. JCL to Unload a Primary Database

The JCL in|Figure 16 on page 57| sorts the work file DFSWRKO1 of the secondary
index database INDEXO1 using the sort control statements in DFSSRTO1 from the
HD Unload with the MIGRATX=YES option. The sorted output is passed to the HD
Reload job step to load HALDB PSINDEX database PSNDX001.
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//SORTO1
//SORTLIB
//SORTIN
//SORTWKO1
//SORTWKO2
//SORTWKO3
//SYSIN
//SORTOUT
//
//HDRELOAD
//

//IMS
//STEPLIB
//DFSRESLB
//DFSUNIPT
//DFSURWF1
//SYSPRINT
//DFSVSAMP

EXEC PGM=SORT,PARM="'CORE=MAX"

DD
DD
DD
DD
DD
DD
DD

DSN=SYS1.SORTLIB,DISP=SHR
DSN=DFSWRKO1,DISP(OLD,PASS),VOL=SER=000000
UNIT=SYSDA,SPACE=(CYL,(100,5),,CONTIG)
UNIT=SYSDA,SPACE(CYL, (100,5),,CONTIG)
UNIT=SYSDA,SPACE=(CYL,(100,5),,CONTIG)
DSN=DFSSRTO1,DISP=0LD,VOL=SER=000000
DSN=INDEX001.SORTED.UNLOAD,DISP=(,PASS),

UNIT=SYSDA,VOL=SER=000000,SPACE=(CYL, (500,3))
EXEC PGM=DFSRRCOO,
PARM=(ULU,DFSURGLO, PSNDX001,9,0000, ,0,,N,0,,,,N,N,,N)

DD
DD
DD
DD
DD
DD
DD

DSN=IMS.DBDLIB,DISP=SHR
DSN=IMS.SDFSRESL,DISP=SHR
DSN=IMS.SDFSRESL,DISP=SHR
DSN=INDEX0O1.SORTED.UNLOAD,DISP=0LD

DUMMY

SYSOUT=*

input for VSAM and OSAM buffers and options

Figure 16. JCL to Sort the Work File of a Secondary Index Database
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Chapter 6. HD Reorganization Reload Utility (DFSURGLO)

Use the HD Reorganization Reload utility to:

* Reload an HDAM, PHDAM, HIDAM, PHIDAM, HISAM, or PSINDEX database
from a data set created by the HD Unload utility.

» Create work data sets in non-HALDB databases that are used as input to the
logical relationship resolution utilities if the reloaded database includes logical
relationships or secondary indexes.

Sequence checking is performed on all applicable segments of the database
records.

The information in identifies inputs and outputs for the HD Reorganization

Reload utility.

Table 5. Data Sets Used by the HD Reorganization Reload Utility

Input Output

RECON Output messages and statistics
Unloaded database Index data sets

DBD library Database data set

Control data set Work data set

A flow diagram of the HD Reorganization Reload utility is shown in [Figure 17 on
page 60
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Figure 17. HD Reorganization Reload Utility

For HDAM and HIDAM databases, the functions of this utility can be performed by
the Utility Control Facility (UCF). The UCF cannot be used for HALDBs

Related Reading: Refer to|Chapter 34, “Utility Control Facility (DFSUCF00),” on|

lpage 335|for a description of its operation.

In this Chapter:

.

+ [YJCL Requirements” on page 61|

+ [‘Output Messages and Statistics” on page 64|
« ['‘Return Codes” on page 65

+ ['Examples” on page 65|

Restrictions

60

The following restrictions apply when using the HD Reorganization Reload utility:

» If logical relationships or secondary indexes exist for non-HALDB databases, a
work data set is created that must be used later as input to the Database Prefix
Resolution utility to resolve any logical or secondary index relationships that

exist. Refer to|[DEFSURGUO Rules and Restrictions in [Cha

ter 5, “HD|

|Reorganization Unload Utility (DFSURGUO),” on page 45.

* The Utility Control Facility is not supported for HALDB.

» If changing a DBD, you must do the following before executing the HD

Reorganization Reload utility:
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1. Assemble and link-edit the new DBD into the IMS DBD library.

2. If adding new segments or deleting segments and the database contains
logical relationships, rerun the Database Prereorganization utility against the
new DBD.

3. If the DBD name is changed and the DBD contains logical relationships,
rerun the Database Prereorganization utility against the new DBD.

* For information on scratching and allocating OSAM data sets, see “Allocation for
OSAM Data Sets” in IMS Version 9: Installation Volume 1: Installation|

ericator]

* Do not use the HD Reorganization Reload utility:

— When changing from bidirectional virtual pairing to bidirectional physical
pairing if any logical child segments have been deleted from either the
physical or logical path, but not from both paths.

— When changing a real logical child from one logically related database to
another.

— To reorganize a HISAM database that is an index to a HIDAM database. Use
the HISAM Reorganization Reload utility instead.

Related Reading: See “Modifying Your Database” in[IMS Version 9: Administration|
[Guide: Database Manager] for further information on using the HD Reorganization
Reload utility.

JCL Requirements
The HD Reorganization Reload utility is executed as a standard z/OS job. The
following JCL statements are required:
* A JOB statement that you define
* An EXEC statement
» DD statements defining inputs and outputs

EXEC Statement

The EXEC statement must be in the form:
PGM=DFSRRC0O0, PARM="ULU,DFSURGLO,dbdname'

The parameters ULU and DFSURGLO describe the utility region. dbdname is the
name of the DBD which includes the database to be reloaded. The normal IMS
positional parameters such as SPIE, BUF, and DBRC can follow dbdname.

Related Reading: See the Member Name DBBBATCH or DLIBATCH in
|Version 9: Installation Volume 2: System Definition and Tailoring| for additional
information on executing a batch processing region.

DD Statements

STEPLIB DD
Points to IMS.SDFSRESL, which contains the IMS nucleus and required action
modules. If STEPLIB is unauthorized by having unauthorized libraries
concatenated to IMS.SDFSRESL, a DFSRESLB DD statement must be
included.

DFSRESLB DD
Points to an authorized library that contains the IMS SVC modules.
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IMS DD
Describes the library containing the DBD referenced in the EXEC statement
PARM field. (Normally, this is IMS.DBDLIB.) This data set must reside on a
direct-access device.

SYSPRINT DD
Defines the message output data set. The data set can reside on a tape, or
direct-access device, or be routed through the output stream.

SYSIN DD
Defines the input control statement data set for HALDB Migration Reload
statements NOILDS and ILDSMULTI. The data set can reside on a tape, or a
direct-access device, or it can be routed through the input stream. This DD
statement is not necessary if no utility control statements are provided as input
to the utility.

DFSUINPT DD
Describes the input data set containing the data to be reloaded. This is the data
set created by the HD Reorganization Unload utility. The data set must reside
on either a tape or a direct-access device.

SYSIN DD
Defines the input control statement data set for HALDB Migration Reload
statements NOILDS and ILDSMULTI. The data set can reside on a tape, or a
direct-access device, or it can be routed through the input stream. This DD
statement is not necessary if no utility control statements are provided as input
to the utility.

DFSURWF1 DD
Describes the work data set to be created during reload that is used as input by
the Prefix Resolution utility (DFSURG10) to resolve logical or secondary index
relationships. The data set ddname can be specified as DUMMY if the database
being reloaded is not involved in a logical relationship or with a secondary
index, or the database is PHIDAM or PHDAM. Prefix resolution is not required
for PHIDAM or PHDAM databases.

The DCB parameters for the DD statement must include RECFM=VB and
BLKSIZE specified to be the same as that specified for the work data set of the
user’s initial load program or for the Database Scan utility (DFSURGSO0).

Recommendation: A value of LRECL=900 is recommended, but a smaller
value (as small as 300) can be used if no secondary indexes are present.

The data set must reside on either a tape or a direct-access device.

database DD
Defines the database data set to be reorganized. One statement of this type
must be present for each data set that appears in the DBD which describes this
database. The ddname must match the ddname in the DBD.

If this is a HIDAM database, DD statements must also exist for the data sets
that represent the index. The DD statements that relate to the index must
contain ddnames specified in the DBD for the index database. No DD
statements are required for any secondary indexes that are associated with this
database.

This data set must reside on a direct-access device.

DFSURCDS DD
Defines the control data set for this program. The data set must be the output
generated by the Database Prereorganization utility (DFSURPRO). This DD
statement must be included if logical relationships exist.
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This data set must reside on either a tape or a direct-access device.

DFSVSAMP DD
Describes the data set that contains the buffer pool information required by the
DL/l buffer handler. This DD statement is required.

Related Reading: See “Specifying the IMS Buffer Pool” in|IMS Version 9:|
[Installation Volume 2: System Definition and Tailoring| for additional information
on control statement format and buffer pool structure.

Recommendation: The buffer pool size affects performance when reloading a
database. For best results, ensure that the buffer pool contains enough blocks
to hold a database record (a root segment and all its dependents). Blocks
already created are referenced when a segment is inserted, that is, pointed to
be a parent or twin in a prior block. If many segments were inserted between
these two segments, the buffer containing the parent or twin might have been
written to the data set and must be read in again.

DFSCTL DD
Describes the data set containing SBPARM control statements which request
activation of sequential buffering. Conditional activation of sequential buffering
can improve the buffering performance of OSAM DB data sets and reduce the

job elapsed time.

Related Reading: See [IMS Version 9: Installation Volume 2: System Definition]|
land Tailoring| for a description of SBPARM control statements.

The DFSCTL file can be either a sequential data set or a member of a PDS.
The record format must be either F, FB, or FBS and the record length must be
80. The data set can reside on a direct-access device, a tape, or be routed
through the input stream.

SYSABEND DD or SYSUDUMP DD
Defines a dump data set. If either statement is supplied, any return code
greater than 4 causes an abend U0355. If both statements are present, the last
occurrence is used for the dump.

RECON1 DD
Defines the first DBRC RECON data set.

RECON2 DD
Defines the second DBRC RECON data set.

RECON3 DD
Defines the optional DBRC RECON data set used when an error is
encountered in RECON1 or RECON2. This RECON data set must be the same
RECON data set as the control region is using.

Do not use these RECON data set ddnames if you are using dynamic
allocation.

Utility Control Statements

Input statements are used to describe processing options for the HD Reorganization
Reload utility. Input statements must be one of the following two statements:

* NOILDS disables ILDS processing during a migration reload.

* ILDSMULTI enables multi-task ILDS processing.
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Output Messages and Statistics
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The HD Reorganization Reload utility provides output messages and statistics.

Figure 18|is an example of the messages and statistics obtained from this utility.

HIERARCHICAL DIRECT DB REORG RELOAD
SEGMENT LEVEL STATISTICS
TOTAL SEGMENTS BY SEGMENT TYPE
SEGMENT SEGMENT
NAME LEVEL RELOADED DIFFERENCE
K1

~

o
WWPEPRPWWMNNWN PR WN -
OO OO WUITN WN W

0
TOTAL SEGMENTS IN DATABASE
UNLOADED RELOADED DIFFERENCE
24 24

Figure 18. Example of Output Statistics from the HD Reorganization Reload Utility

Following the messages, the heading “SEGMENT LEVEL STATISTICS” appears.
The fields are:

SEGMENT NAME
The segment name to which this line of statistics applies.

SEGMENT LEVEL
The hierarchic level of this segment in the database. The segments are mapped
from top to bottom, in the same order they are described in the DBD, and in the
same order they appear in the HD Reorganization Unload statistics.

The two fields under the heading “TOTAL SEGMENTS BY SEGMENT TYPE” are:

RELOADED
The number of occurrences of this segment type in the reload of the entire
database.

DIFFERENCE
A blank field if the reload count equals the unload count for this segment. If it is
not blank, a '+' is to the right if there were more counted in reload than in
unload; a '-' is there if there were more counted in unload than in reload.

Following the individual segment type statistics, the heading “TOTAL SEGMENTS
IN DATABASE” appears. The fields are:

UNLOADED
The total number of all segments in the database counted by the HD
Reorganization Unload utility.
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RELOADED
The total number of all segments in the data base counted by the HD
Reorganization Reload utility.

DIFFERENCE
A blank field if the counts by reload and unload are equal. If they are not equal,
the difference is printed.

Return Codes

The following return codes are provided at program termination:

Code Meaning

0 Database reload was completed successfully

4 There were no segments to reload

8 Reload count differs from unload count or error encountered during

ILDS processing

16 Database reload did not complete successfully

Examples

Example 1

Example 2

For the examples in this section, if you are using DBRC without dynamic allocation,
you must add the DD statements shown in to the sample JCL:

//RECON1 DD DSNAME=RECON1,DISP=SHR
//RECON2 DD DSNAME=RECON2,DISP=SHR
//RECON3 DD DSNAME=RECON3,DISP=SHR

Figure 19. DD Statements for using DBRC without Dynamic Allocation

This example shows the JCL for an HDAM reorganization reload.

//STEP1 EXEC PGM=DFSRRC0OO,PARM="'ULU,DFSURGLO,DH32DBO1",
//STEPLIB DD DSN=IMS.SDFSRESL,DISP=SHR

//DFSRESLB DD DSN=IMS.SDFSRESL,DISP=SHR

//1IMS DD DSN=IMS.DBDLIB,DISP=0LD

//SYSPRINT ~ DD SYSOUT=A

//DFSUINPT ~ DD DSN=IMS.UNLOAD1,DISP=0LD,

/] UNIT=TAPE,VOL=SER=TAPE11,LABEL=(,SL)
//DFSURWF1 DD DSN=IMS.WRKTAPE1,DISP=(NEW,KEEP),

/] UNIT=TAPE,VOL=SER=WKTAPE, LABEL=(,SL),

/! DCB= (BLKSIZE=1008,LRECL=900,RECFM=VB)
//HDSKILLS DD DSN=DATABASE.SKILLS,DISP=(NEW,KEEP),

/] UNIT=SYSDA,VOL=SER=DBO002, SPACE=(CYL, (10,10))
//DFSURCDS DD DSN=IMS.RLCDS,DISP=(0LD,KEEP),

/] UNIT=SYSDA,VOL=SER=IMSMSC

//DFSVSAMP DD input for VSAM and OSAM buffers and options
//DFSCTL DD *
SBPARM ACTIV=COND

This example shows the JCL for a HIDAM reorganization reload. The primary index
database data sets are also described.
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//STEP1
//STEPLIB
//DFSRESLB
//1MS
//SYSPRINT
//DFSUINPT
//
//DFSURWF1
//

//
//HDPAYROL
//
//HDINDEXO
//
//DFSURCDS
//
//DFSVSAMP
//DFSCTL

EXEC
DD
DD
DD
DD
DD

DD

DD

DD

DD

DD
DD

IBM Confidential

PGM=DFSRRC00, PARM="ULU,DFSURGLO,HD32DB02",
DSN=IMS.SDFSRESL,DISP=SHR
DSN=IMS.SDFSRESL,DISP=SHR
DSN=IMS.DBDLIB,DISP=0LD

SYSOUT=A

DSN=IMS.UNLOAD1,DISP=0LD,
UNIT=TAPE,VOL=SER=TAPE11,LABEL=(,SL)
DSN=IMS.WRKTAPE1,DISP=(NEW,KEEP),
UNIT=TAPE,VOL=SER=WKTAPE,LABEL=(,SL)
DCB=(BLKSIZE=1008,LRECL=900,RECFM=VB)
DSN=DATABASE.PAYROLL,DISP=0LD,
UNIT=SYSDA,VOL=SER=DB000O1
DSN=DATABASE . INDEXO,DISP=(NEW,KEEP),
UNIT=SYSDA,VOL=SER=DB0003, SPACE=(CYL, (10,10))
DSN=IMS.RLCDS,DISP=(0OLD,KEEP),
UNIT=SYSDA,VOL=SER=IMSMSC

input for VSAM and OSAM buffers and options
*

SBPARM ACTIV=COND

Example 3

This example shows the JCL for a HIDAM VSAM database unload and reload.

//UNLOAD EXEC
//STEPLIB DD
//DFSRESLB DD
//IMS DD
// DD
//DFSURGU1 DD
//
//PRINTDD
//SYSPRINT
//SYSUDUMP
//DXSK0302
//DXSK0301
//DHSK0301
//DFSVSAMP
2048,10
//DFSCTL

DD
DD
DD
DD
DD
DD
DD

DD

PGM=DFSRRCOO, PARM="ULU, DFSURGU® , DHVBTZO1"
DSN=IMS.SDFSRESL,DISP=SHR
DSN=IMS.SDFSRESL,DISP=SHR
DSN=IMS.DBDLIB,DISP=SHR
DSN=IMS.PSBLIB,DISP=SHR
DSN=UNLOAD, DISP=(NEW, PASS) ,
UNIT=SYSDA, SPACE=(TRK, (10,5))
SYSOUT=A

SYSOUT=A

SYSOUT=A
DSN=VVDX0302,DISP=0LD
DSN=VVDX0301,DISP=0LD
DSN=VVDH0301,DISP=0LD

*

*

SBPARM ACTIV=COND

/*

//STP98  EXEC
//SYSPRINT DD
//SYSABEND DD
//VSA DD
//SYSIN DD

PGM=IDCAMS

SYSOUT=A

SYSOUT=A
UNIT=SYSDA,DISP=0LD,VOL=SER=VSIMSA

*

DELETE VVDHO301

DELETE VVDX0301

DELETE VVDX0302

DEF CL (NAME(VVDX0301) CYL(1 1) RECSZ(16 16) VOL(VSIMSA) IXD-
CISZ(2048) FSPC(25) KEYS(10 5))

DEF CL (NAME(VVDHO301)

CISZ(2048)

DEF CL (NAME(VVDX0302)

CISZ(2048)
/1%
//RELOAD EXEC
//STEPCAT DD
//STEPLIB DD
//DFSRESLB DD
//IMS DD
// DD
//DFSUINPT
//PRINTDD
//SYSPRINT
//SYSUDUMP
//DHSK0301

66

TRK(10 5) RECSZ(2041 2041) VOL(VSIMSA) NIXD-

TRK(10 5) RECSZ (2041 2041) VOL(VSIMSA) NIXD-

PGM=DFSRRC00, PARM="ULU,DFSURGLO,DHVBTZO1"
DSN=IMSCAT|,DISP=SHR
DSN=IMS.SDFSRESL,DISP=SHR
DSN=IMS.SDFSRESL,DISP=SHR
DSN=IMS.DBDLIB,DISP=SHR
DSN=IMS.PSBLIB,DISP=SHR
DSN=UNLOAD,DISP=(OLD,PASS) ,UNIT=SYSDA
SYSOUT=A

SYSOUT=A

SYSOUT=A

DSN=VVDH0301,DISP=0LD

Utilities Reference: Database Manager and Transaction Manager



IBM Confidential

Example 4

Example 5

//DXSK0302
//DXSK0301
//DFSVSAMP
2048,10
//DFSCTL

HD Reorganization Reload

DD DSN=VVDX0302,DISP=0LD
DD DSN=VVDX0301,DISP=0LD
DD *

DD =

SBPARM ACTIV=COND

/*

This example shows the JCL for a HIDAM HALDB migration reload with the
NOILDS option. The new HALDB has two partitions.

//STEP1 EXEC
//STEPLIB DD
//DFSRESLB DD
//IMS DD
//SYSPRINT DD
//RECON1 DD
//RECON2 DD
//RECON3 DD
//DFSUINPT DD

PGM=DFSRRCO0O, PARM="ULU,DFSURGLO,PHIDMSTR",
DSN=IMS.SDFSRESL,DISP=SHR
DSN=IMS.SDFSRESL,DISP=SHR
DSN=IMS.DBDLIB,DISP=0LD

SYSOUT=A

DSN=IMS.RECON1,DISP=SHR
DSN=IMS.RECON2,DISP=SHR
DSN=IMS.RECON3,DISP=SHR
DSN=IMS.UNLOAD1,DISP=0LD,

// UNIT=TAPE,VOL=SER=TAPE11,LABEL=(,SL)

//DFSVSAMP DD
//DFSCTL DD

input for VSAM and OSAM buffers and options

*

SBPARM ACTIV=COND

//SYSIN DD
NOILDS
//STEPO2 EXEC

// PARM=

//STEPLIB DD
//DFSRESLB DD
//IMS DD
//SYSPRINT DD
//RECON1 DD
//RECON2 DD
//RECON3 DD
//DFSVSAMP DD
//SYSIN DD

*

PGM=DFSRRCO0,REGION=1300K,
"ULU,DFSPRECO,PHIDMSTR, 5555555555 Y,N'
DSN=IMS.SDFSRESL,DISP=SHR
DSNAME=IMS.SDFSRESL,DISP=SHR
DSN=IMS.DBDLIB,DISP=0LD

SYSOUT=A

DSN=IMS.RECON1,DISP=SHR
DSN=IMS.RECON2,DISP=SHR
DSN=IMS.RECON3,DISP=SHR

input for VSAM and OSAM buffers and options

*

PARTITION=PDHIDMA,RECOVTYP=ILE

//STEPO3 EXEC

// PARM=

//STEPLIB DD
//DFSRESLB DD
//IMS DD
//SYSPRINT DD
//RECON1 DD
//RECON2 DD
//RECON3 DD
//DFSVSAMP DD
//SYSIN DD

PGM=DFSRRCO0O,REGION=1300K,
'"ULU,DFSPRECO,PHIDMSTR, 5555555555 Y,N'
DSN=IMS.SDFSRESL,DISP=SHR
DSN=IMS.SDFSRESL,DISP=SHR
DSN=IMS.DBDLIB,DISP=0LD

SYSOUT=A

DSN=IMS.RECON1,DISP=SHR
DSN=IMS.RECON2,DISP=SHR
DSN=IMS.RECON3,DISP=SHR

input for VSAM and OSAM buffers and options

*

PARTITION=PDHIDMB,RECOVTYP=ILE

This example shows the JCL for a HIDAM HALDB migration reload with the
ILDSMULTI option.

//STEP1  EXEC
//STEPLIB DD
//DFSRESLB DD
//IMS DD
//SYSPRINT DD
//RECON1 DD
//RECON2 DD
//RECON3 DD
//DFSUINPT DD

PGM=DFSRRCOO, PARM="ULU,DFSURGLO, PHIDMSTR",
DSN=IMS.SDFSRESL,DISP=SHR
DSN=IMS.SDFSRESL,DISP=SHR
DSN=IMS.DBDLIB,DISP=0LD

SYSOUT=A

DSN=IMS.RECON1,DISP=SHR
DSN=IMS.RECON2,DISP=SHR
DSN=IMS.RECON3,DISP=SHR
DSN=IMS.UNLOAD1,DISP=0LD,

// UNIT=TAPE,VOL=SER=TAPE1l,LABEL=(,SL)
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//DFSVSAMP DD input for VSAM and 0SAM buffers and options
//DFSCTL DD =

SBPARM ACTIV=COND

//SYSIN DD =

ILDSMULTI
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Chapter 7. HALDB Partition Data Set Initialization Utility

(DFSUPNTO)

The HALDB Partition Data Set Initialization utility (DFSUPNTO) initializes HALDB
partitions in two ways. It can pass a HALDB master database name on the execute
parameter list to the IMS Region Controller. It can also pass a HALDB master
database name directly with a list of HALDB master database names or HALDB
partition names that are specified as SYSIN statements. If a HALDB master name
is specified, then partitions identified in the RECON that require partition
initialization (PINIT=Y) are initialized. If a HALDB partition name is specified as a
SYSIN statement, then initialization for that partition is done unconditionally, and
PINIT=N is set in the RECON.

In this Chapter:

. “‘Restrictions”|

+ [{JCL Requirements’|

» |‘Utility Control Statement” on page 71|
+ |‘Return Codes” on page 71

* |'Examples” on page 7§|

Restrictions

The following restrictions apply when using the HALDB Partition Data Set
Initialization utility:

» Define data sets in a previous job step.

* DBRC is required.

* RECON DD statements are required if not dynamically allocated.

* DFSUPNTO is slower than pre-reorganization.

* DFSUPNTO produces no error messages.

Use the HALDB Partition Initialization utility as an alternative to the DFSURPRO.
The HALDB Partition Initialization utility is slower because it executes the entire IMS
HALDB validation and initialization path and attaches the IMS Region Controller for
each database.

JCL Requirements

The HALDB Partition Data Set Initialization utility is executed as a standard z/OS
job. The following JCL statements are required:

* A JOB statement that you define
* An EXEC statement
* DD statements that define inputs and outputs

EXEC Statement

Two EXEC statements are possible; one is without a SYSIN, and one is with a
SYSIN. Only a master database name can be passed on the exec statement as
follows:

PARM=(ULU,DFSUPNTO,HDODB1,,,,,,,,,SYS3,,Y,N)
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where HDODBL1 is always a master database name. Partition names are only
allowed as SYSIN statements.

Without a SYSIN, the EXEC statements must be in this form:

//PINITO1 EXEC PGM=DFSRRC00,REGION=2048K,

// PARM=(ULU,DFSUPNTO,HDODB1,,,,,,,,,5YS3,,Y,N)
//STEPLIB DD DSN=IMS.SDFSRESL

//DFSRESLB DD DSN=IMS.SDFSRESL,DISP=SHR

//1IMS DD DSN=IMS.DBDLIB,DISP=SHR

//RECON1 DD DSN=IMS.RECON1,DISP=SHR

//RECON2 DD DSN=IMS.RECON2,DISP=SHR

//RECON3 DD DSN=IMS.RECON3,DISP=SHR

//DFSVSAMP DD input for VSAM and 0SAM buffers and options
//SYSUDUMP DD SYSOUT=A

//SYSPRINT DD SYSOUT=A

//SYSIN DD DUMMY

/*

With a SYSIN, the EXEC statements must be in this form:

//PINITO2 EXEC PGM=DFSUPNTO

//STEPLIB DD DSN=IMS.SDFSRESL
//STEPCAT DD DSN=VCATSHR,DISP=SHR
//DFSRESLB DD DSN=IMS.SDFSRESL,DISP=SHR
//1MS DD DSN=IMS.DBDLIB,DISP=SHR
//RECON1 DD DSN=IMS.RECON1,DISP=SHR
//RECON2 DD DSN=IMS.RECON2,DISP=SHR
//RECON3 DD DSN=IMS.RECON3,DISP=SHR
//DFSVSAMP DD input for VSAM and OSAM buffers and options
//SYSUDUMP DD SYSOUT=A

//SYSPRINT DD SYSOUT=A

//SYSIN DD =

DBVHDJ05

DBOHIDK5

/*

Note: This JCL initialized all database partitions recorded in RECON as PINIT for
HALDB master databases DBVHDJO5 and DBOHIDKS5. Partition PARTSK1 in
HALDB master database DD41SKOL1 is initialized unconditionally and is
recorded in RECON with PINIT off.

DD Statements

70

STEPLIB DD
Points to IMS.SDFSRESL, which contains the IMS nucleus and required action
modules. If STEPLIB is unauthorized by having unauthorized libraries
concatenated to IMS.SDFSRESL, a DFSRESLB DD statement must be
included.

DFSRESLB DD
Points to an authorized library that contains the IMS SVC modules.

IMS DD
Defines the libraries containing the DBD and PSB that describe the database to
be analyzed. These data sets must reside on a direct-access device. This
statement is required and must always define the DBD library. The PSB library
is only required when PARM=DLI is specified.

SYSIN DD
Defines the input control data set for this program. The data set can reside on
tape, on a direct-access device, or be routed through the input stream. LRECL
and BLKSIZE must both be 80.
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SYSPRINT DD
Defines the message output data set. The data set can reside on a printer, a
tape, or a direct-access device, or be routed through the output stream.

DCB parameters specified within this program are RECFM=FB, LRECL=120. If
BLKSIZE is specified, it must be a multiple of 120.

This DD statement is required.

The SYSPRINT data set is also used to return error messages to the user.
Figure 20|is an example of DFS3911 output to SYSPRINT:

DFS3911 PARTITION INITIALIZATION UTILITY
DFS3911 SYSIN CONTROL CARDS

DFS3911 POHIDJB

DFS3911 PHVNTKA

DFS3911 POHIDJC

DFS3911 POHIDJA

DFS3911 END OF SYSIN CONTROL CARDS

Figure 20. DFS3911 Output to SYSPRINT

SYSUDUMP DD
Defines a dump data set.

database DD
References the database that is to be scanned as indicated by the Database
Prereorganization utility. DD statements must be present for each database.
The ddnames must match the ddname indicated in the DBD. The data set must
reside on a direct-access device.

DFSVSAMP DD
Describes the data set that contains the buffer information required by the DL/I
Buffer Handler.

DFSOVRDS DD
Defines the option for unconditional partition initialization. A HALDB with all of
its partitions can be initialized, without the PARTITION INIT NEEDED flag in the
RECON being set to Y, by using this override option. To use the option, the
following DD statement must be used:

//DFSOVRDS DD *
INITALL

Figure 21. DD Statement for Unconditional Partition Initialization

Note: All previously existing partition data for all the HALDB partitions is lost.

Utility Control Statement
Input statements are used to describe processing options for the HALDB Partition
Data Set Initialization utility. The input statement must conform to the following:
* To execute with a SYSIN, specify HALDB master in column one.
» To execute without a SYSIN, specify the database name in region controller.

Return Codes

The following return codes are provided at program termination:
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Code Meaning
0 Successful completion
8 Processing error
12 Invalid input or IMS control block
16 Environment or user error
32 Abend returned from attach of IMS
99 Internal logic error
Examples
The examples in this section provide sample JCL to execute DFSUPNTO.
Example 1
This example shows sample JCL to execute DFSUPNTO for a single database
without a SYSIN:
//STEP1 EXEC PGM=IEFBR14 /* Define OSAM data sets here x*/
//HDOSAM DD ... DISP=(,CATLG)
//PINIT  EXEC PGM=DFSRRCO0,
// PARM= (ULU,DFSUPNTO,HDODB1,,,,,,5,,5YS3,,Y,N)
//DFSRESLB DD DSN=IMS.SDFSRESL,DISP=SHR
//1MS DD DSN=IMS.PSBLIB,DISP=SHR
// DD DSN=IMS.DBDLIB,DISP=SHR
//RECON1 DD DSN=IMS.RECON1,DISP=SHR
//RECON2 DD DSN=IMS.RECON2,DISP=SHR
//RECON3 DD DSN=IMS.RECON3,DISP=SHR
//DFSVSAMP DD input for VSAM and O0SAM buffers and options
//SYSUDUMP DD  SYSOUT=A
//SYSPRINT DD SYSOUT=A
//SYSIN DD DUMMY
//HDOSAM DD ... DISP=0LD
/*
Example 2
This example shows sample JCL to execute DFSUPNTO for two databases with a
SYSIN:
//STEP1 EXEC PGM=IEFBR14 /* Define OSAM data sets here =/
//HDOSAM DD ... DISP=(,CATLG)
//STEP2 EXEC PGM=IDCAMS /* Define VSAM data sets here =/

//SYSPRINT DD SYSOUT=A
//SYSIN DD =

DEFINE ...
//PINIT EXEC PGM=DFSUPNTO
//DFSRESLB DD DSN=IMS.SDFSRESL,DISP=SHR
//1IMS DD DSN=IMS.PSBLIB,DISP=SHR
// DD DSN=IMS.DBDLIB,DISP=SHR
//RECON1 DD DSNAME=IMS.RECON1,DISP=SHR
//RECON2 DD DSNAME=IMS.RECON2,DISP=SHR
//RECON3 DD DSNAME=IMS.RECON3,DISP=SHR
//DFSVSAMP DD input for VSAM and OSAM buffers and optionsR
//SYSUDUMP DD SYSOUT=A
//SYSPRINT DD SYSOUT=A
//SYSIN DD =
DBVHDJO5
DBOHIDK5
/*
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Chapter 8. Database Surveyor Utility (DFSPRSUR)

Use the Database Surveyor utility (DFSPRSUR) to scan all or part of an HDAM, or
HIDAM, database and produce a report describing the physical organization of the
database. This report can help you determine the need for reorganization. In
addition, the Database Surveyor utility identifies the size and location of free space
areas that can receive reorganized records during a partial database reorganization.

Related Reading: See [Chapter 10, “Partial Database Reorganization Utility|
[(DFSPRCT1 and DFSPRCT?),” on page 95| for more information on how to use the
Database Surveyor utility output.

The Database Surveyor utility can run as a batch message processing (BMP)
program against an online database, or as a batch program.

In this Chapter:

+ [‘Input and Output’

* ["JCL Requirements” on page 74|
 |“Utility Control Statement” on page 76|
+ |‘Return Codes” on page 78

+ |[‘Examples” on page 7§|

Input and Output

The database to be analyzed can be shared when Surveyor is executing as a BMP.
Input utility control statements direct the utility to specific sections (key ranges or
block number ranges) of a particular database. See ['JCL Requirements” on pagel
and [‘Utility Control Statement” on page 76|for a detailed explanation of all
required input.

A PSB containing a PCB for the database being surveyed must be defined for the
use of the Database Surveyor utility. (More than one database PCB can be
contained in this PSB.) The database PCB must contain SENSEG statements for all
segments defined in the corresponding DBD. Ensure that the PSB specifies
PROCOPT=G. When the Surveyor is to be executed as a BMP, OLIC=YES must be
specified on the PSBGEN statement, and the PSB must be defined to the IMS DC
control region.

The utility produces a Database Surveyor report as output. For each partition of a
range specified, the Surveyor report contains statistics such as the distribution of
the number of blocks accessed to read a database record, the average number of
blocks accessed per record, the average size of a record, the total size of all
records accessed, and the actual number of records read. Also, the report can
indicate the total amount of free space, the distribution of contiguous free space
areas by size, or the location of the largest areas of contiguous free space.

For each range specified, the utility divides the number of blocks in the secondary
database into 10 parts and lists the portion of segments in each of the 10 parts that
belong to the specified range. For example, if there are 56 blocks, the utility divides
the number of blocks into 10 parts (ranging from 1 through 6, 7 through 12, ..., 55
through 56) and lists the portion of segments in each part that belongs to the
specified range. See |“Examples” on page 78| for an annotated sample Surveyor
report.
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JCL Requirements

The Database Surveyor utility is executed as a standard MVS job. The following
JCL statements are required:

* A JOB statement that you define
* An EXEC statement
» DD statements that define inputs and outputs

EXEC Statement
To run the Database Surveyor utility as a batch program that uses prebuilt blocks,
specify:
PGM=DFSRRC0OO, PARM="'DBB,DFSPRSUR, . .."

To run the Database Surveyor utility as a batch program that does not use prebuilt
blocks, specify:
PGM=DFSRRCOO, PARM="DLI,DFSPRSUR,..."

To run the Database Surveyor utility as a batch message processing program,
specify:
PGM=DFSRRCOO, PARM="BMP ,DFSPRSUR, . .. "

The normal IMS positional parameters can follow the program name in the PARM
field.

Related Reading: See[IMS Version 9: Installation Volume 2: System Definition and|
|!ai|oring| for information for member names DBBBATCH, IMSBATCH, and
DLIBATCH, and for additional information on executing a batch or batch message
processing program.

DD Statements

The following DD statements define the required and optional data sets.

STEPLIB DD
Points to IMS.SDFSRESL, which contains the IMS nucleus and required action
modules. If STEPLIB is unauthorized by having unauthorized libraries
concatenated to IMS.SDFSRESL, a DFSRESLB DD statement must be
included.

DFSRESLB DD
Points to an authorized library that contains the IMS SVC modules.

SYSIN DD
Defines the input control data set for this program. The data set can reside on
tape, on a direct-access device, or be routed through the input stream. LRECL
and BLKSIZE must both be 80.

IMS DD
Defines the libraries containing the DBD and PSB that describe the database to
be analyzed. These data sets must reside on a direct-access device. This
statement is required and must always define the DBD library. The PSB library
is only required when PARM=DLI is specified.

IMSACB DD
Defines the library containing the ACB that describes the database to be
analyzed. This data set must reside on a direct-access device. This statement
is required only when PARM=DBB is specified.
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SYSPRINT DD
Defines the message and report output data set. The data set can reside on a
tape, direct-access device, or printer, or be routed through the output stream.

DCB parameters specified for this data set are RECFM=FBM and LRECL=121.
BLKSIZE must be provided on the SYSPRINT DD statement and must be a
multiple of 121.

This DD statement is required.

IEFRDER DD
Defines the IMS log data set. This statement is required when Surveyor
executes as a batch program, but can be specified as DUMMY.

database DD
Defines the database to be analyzed. The ddname must match the ddname in
the DBD. This statement is only required when Surveyor executes as a batch
program. (When Surveyor executes as a BMP, the database data sets must be
defined in the control region JCL.)

DFSVSAMP DD
Describes the data set that contains the buffer pool information required by the
DL/l Buffer Handler.

Requirement: This DD statement is required when Surveyor executes as a
batch program.

Related Reading: See [IMS Version 9: Installation Volume 2: System Definition]|
|§nd Tailoring| for additional information on control statement format and buffer
pool structure.

DFSCTL DD
Describes the data set containing SBPARM control statements, which request
activation of sequential buffering (SB).

Related Reading: See [IMS Version 9: Installation Volume 2: System Definition|
|§nd Tailoring| for a description of SBPARM control statements.

The DFSCTL file can be either a sequential data set or a member of a PDS.
The record format must be either F, FB, or FBS and the record length must be
80. The data set can reside on a direct-access device, a tape, or be routed
through the input stream.

SYSABEND DD or SYSUDUMP DD
Define a dump data set. If both statements are present, the last occurrence is
used for the dump.

RECON1 DD
Defines the first DBRC RECON data set.

RECON2 DD
Defines the second DBRC RECON data set.

RECON3 DD
Defines the optional DBRC RECON data set used when an error is
encountered in RECON1 or RECON2. This RECON data set must be the same
RECON data set as the control region is using.

Do not use these RECON data set ddnames if you are using dynamic
allocation.
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Utility Control Statement

76

Input statements are used to describe processing options for the Database
Surveyor utility. Input statement must conform to the following:

« The first character of a statement must start before column 17.
* Multiple keywords cannot be specified on a single statement.

 |If there are any blanks embedded within an operand, any characters following
the blanks are assumed to be comments.

» Continuation statements are allowed when a keyword’s operands extend beyond

one input statement.
* There must be a nonblank character in column 72 to continue a statement.
» Comment-only statements are specified by placing an asterisk in column 1.

The format of the Database Surveyor utility control statement is:

»»>—DBNAME=dbdname

KEYRANGE=(—|:ALL ,partitionsize) >
Zowkeyvalue—E, EOD
,highkeyvalue
FROMAREA=(—|:ALL | ,partitionsize)
lowblock# ,EOD
,highblock#—|
TOAREA= (ddname——,ALL ,partitionsize)—
,lowblock# ,EOD _|
,highblock#
1 BATCH]J
\\SAMPLE=£n:|J \\MODE=£ONLINE
DBNAME=

Specifies the database to be surveyed to find database distortions, free space,

or both. This operand must be the name of a DBD with HD organization.
DBNAME is required and must appear only once.

KEYRANGE=
Specifies the range of keys to be analyzed for database distortions. Only one
KEYRANGE definition is allowed.

Restriction: If KEYRANGE is specified, FROMAREA or TOAREA cannot be
specified on other input statements in the same job stream.

KEYRANGE is invalid if the database is HDAM. The operands are the root

segment keys or generic keys, with a maximum of 255 bytes each. Keys can be
expressed in hexadecimal by preceding the value with an X and enclosing them
in quotation marks; for example:

KEYRANGE=(X'C8C5E7"',X'D2C5E8",1000)

The high key value can be specified as “EOD” if the upper limit is the end of the
database. The low key value can be specified as “ALL” and the high key value
omitted, in which case, the range is the entire database.
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The partition size is specified as the number of database records to be included
in each partition of the range. The number specified must be from 1 to 9999.
The Database Surveyor utility produces statistics for each partition of the range
and also for the entire range.

FROMAREA=

Specifies one range of blocks to be analyzed for database distortions. Only one
FROMAREA definition is allowed.

Restriction: If FROMAREA is specified, KEYRANGE or TOAREA cannot be
specified on other input statements in the same job stream.

FROMAREA is invalid if the database is HIDAM. The operands are block
numbers in the root addressable area. The high block number can be specified
as “EOD” if the upper limit is the last block in the root addressable area. The
low block number can be specified as “ALL” and the high block number omitted,
in which case, the range is the entire root addressable area.

The partition size is specified as the number of blocks of root addressable area
to be included in each partition of the range. The number specified must be
from 1 to 9999. Surveyor produces statistics for each partition of the range and
also for the entire range.

TOAREA=

Specifies one area of the database to be analyzed for free space. TOAREA
keywords are defined to be a range within a data set group. Up to ten TOAREA
definitions can be specified for a single database.

Restriction: If TOAREA is specified, KEYRANGE or FROMAREA cannot be
specified on other input statements in the same job stream. ddname must be
the name of a DD statement defining a data set in the database being
surveyed.

The block numbers can be coded as any block number within the limits of the
data set, ALL, or EOD. The low block humber has a minimum value of 2. If the
low block number is specified as less than 2, 2 is assumed. If the low block
number is specified as ALL, with the high block number omitted, the range is
the entire data set group. If the high block number is specified as EOD, the
upper limit of the range is the last block of the data set group.

The partition size is specified as the number of blocks to be included in each
partition of the range. The number specified must be from 1 to 9999. Surveyor
produces statistics for each partition of the range and also for the entire range.

SAMPLE=

Specifies that the utility is to sample only a part of each range. The operand for
this keyword is specified as a number between 1 and 1000. The operand
specifies number of records for KEYRANGEs and FROMAREAs and number of
blocks for TOAREASs. Every nth record (or block) is accessed and intervening
records (or blocks) are ignored for analysis. For example, if n=10, then the first
record/block, the 11th record/block, the 21st record/block, and so forth, is
accessed and used for reporting database storage information. If the SAMPLE
keyword is omitted, every record (or block) in the range is accessed.

MODE=

Specifies whether the Database Surveyor utility is run as a BMP
(MODE=ONLINE) or batch program (MODE=BATCH). BATCH is the default.
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Return Codes

The Database Surveyor utility produces the following return codes at program
termination:

Code Meaning

0 No errors were detected

4 Warning message was issued
8 Program terminated abnormally

Related Reading: See |IMS Version 9: Messages and Codes, Volume J]for
explanations of all messages produced by the Database Surveyor utility.

Examples

Example 1

The examples in this section contain the following comment line above the SYSIN
statement to aid in column alignment.

This comment line is for reference only.

For the examples in this section, if you are using DBRC without dynamic allocation,
you must add the DD statements shown in to the sample JCL.:

//RECON1 DD DSN=IMS.RECON1,DISP=SHR
//RECON2 DD DSN=IMS.RECON2,DISP=SHR
//RECON3 DD DSN=IMS.RECON3,DISP=SHR

Figure 22. DD Statements for Using DBRC without Dynamic Allocation

This example shows the JCL and utility control statements required to execute
DFSPRSUR as a batch program to analyze portions of a database, using the
FROMAREA keyword.

//STSTN53  EXEC PGM=DFSRRCO0,

// PARM="'DLI,DFSPRSUR,PRPSB23P,,,,555555,N,N'
//IMS DD DSN=IMS.PSBLIB,DISP=SHR
// DD DSN=IMS.DBDLIB,DISP=SHR

//IEFRDER DD DUMMY
//SYSPRINT DD SYSOUT=A,DCB=(BLKSIZE=1210)
//SNAPDD DD SYSOUT=A
//SYSUDUMP DD SYSOUT=A
//PR23DD1 DD DSN=PR23RW00,DISP=SHR
//PR23DD2 DD DSN=PR23A,DISP=SHR
/£ S PSSRt TR PR USSR SRR SRR S SO S JR
//SYSIN DD *
MODE=BATCH
DBNAME=PR23RW0O0O
FROMAREA=(001,E0D, 1)
//DFSVSAMP DD input for VSAM and OSAM buffers and options

[Figure 23 on page 79|is a sample FROMAREA partition report produced by running
Example 1. One of these reports is produced for each partition.
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DSG BLOCK TOTAL LENGTH NO. AVG LENGTH % AREA
DDNAME ~ BLKSIZE LOW HIGH OF SEGMENTS  OF SEGMENTS OF SEGMENTS OCCUPIED
PR23DD1 4096 1- 15 53 2 26

16- 30 0 0 0

31- 45 0 0 0

46- 60 0 0 0

61- 75 0 0 0

76- 90 0 0 0

91- 105 0 0 0

106- 120 0 0 0

121- 135 0 0 0

136- EOD 0O 0 0

Database Surveyor

SURVEYOR FROMAREA PARTITION REPORT FOR DBD PRZ23RWOO

PARTITION BLOCK NUMBERS 2 TO 2

TOTAL NUMBER OF ROOTS = 2

TOTAL LENGTH OF SEGMENTS = 129

AVERAGE LENGTH PER DBR = 64

SEGMENTS OF A DATABASE RECORD (DBR) MAY SPREAD ACROSS SEVERAL BLOCKS
FOR MANY REASONS. THIS TABLE SUMS THE NUMBER OF DATABASE RECORDS BY
THE NUMBER OF BLOCKS THEY OCCUPY.

# OF BLOCKS/SUM OF # DBR WHICH OCCUPY THIS # OF BLOCKS
NO. BLK 1 2 3 4 5 6-8 9-11 12-14 15-17 > 17
NO. DBR 0 2 0 0 0 0 0 0 0 0

THIS TABLE SHOWS THE NUMBER AND LENGTH OF SEGMENTS IN EACH TENTH OF
EACH DSG FOR THIS DATABASE.

Figure 23. Surveyor-FROMAREA-Partition Report

The fields in the FROMAREA patrtition report are:

PARTITION BLOCK NUMBERS

Low and high block numbers in the partition

TOTAL NUMBER OF ROOTS

Total number of roots in the partition

TOTAL LENGTH OF SEGMENTS

Total length of all segments in the partition

AVERAGE LENGTH PER DBR

Average length of a database record

NO. BLK

Heading line of number of blocks

NO. DBR

Number of DBRs spread across the number of blocks in heading

DSG DDNAME

ddname of DSG

BLKSIZE

Block size of the DSG

BLOCK LOW and HIGH

Low and high block numbers of this portion of the DSG

TOTAL LENGTH OF SEGMENTS

[cNoNoNoNoNoNoNo RN

Total length of all segments (found in partition being reported) which physically

reside in this portion of this DSG
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NUMBER OF SEGMENTS
Number of segments (found in the partition being reported) which physically
reside in this portion of this DSG

AVERAGE LENGTH OF SEGMENTS
Average length of segments (found in the partition being reported) which
physically reside in this portion of this DSG

PERCENT OF AREA OCCUPIED
Percentage of area occupied by segments (found in the partition being
reported) that physically reside in this portion of this DSG. Segments belonging
to database records outside the range being reported can physically reside
within the DSG area being reported but are not reflected in this report.

Figure 24|is a sample FROMAREA range report produced by running Example 1.
One of these reports is produced to summarize the entire range.

SURVEYOR FROMAREA RANGE REPORT FOR DBD PR23RWOO

RANGE BLOCK NUMBERS 1T0 10
TOTAL NUMBER OF ROOTS = 20
TOTAL LENGTH OF SEGMENTS = 991
AVERAGE LENGTH PER DBR = 49

SEGMENTS OF A DATABASE RECORD (DBR) MAY SPREAD ACROSS SEVERAL BLOCKS
FOR MANY REASONS. THIS TABLE SUMS THE NUMBER OF DATABASE RECORDS BY
THE NUMBER OF BLOCKS THEY OCCUPY.

# OF BLOCKS/SUM OF # DBR WHICH OCCUPY THIS # OF BLOCKS

NO. BLK 1 2 3 4 5 6-8 9-11 12-14 15-17 > 17

NO. DBR 5 15 0 0 0 0 0 0 0 0

Figure 24. Surveyor-FROMAREA-Range Report

The fields in the FROMAREA Range report are:

RANGE BLOCK NUMBERS
Low and high block numbers in the range

TOTAL NUMBER OF ROOTS
Total number of roots in the range

TOTAL LENGTH OF SEGMENTS
Total length of all segments in the range

AVERAGE LENGTH PER DBR
Average length of a database record

A table, which shows the relationship between the number of records and the
number of blocks they are spread across, appears next. The fields in the table are:

NO. BLK
Heading line of number of blocks

NO. DBR
Number of DBRs spread across the number of blocks in heading

This example shows the JCL and utility control statements required to execute
DFSPRSUR as a batch program to analyze an entire database, using the TOAREA
keyword.
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//STSTN54  EXEC PGM=DFSRRC00,

// PARM="'DLI,DFSPRSUR,PRPSB23P,,,,,55555,N,N'
//1IMS DD DSN=IMS.PSBLIB,DISP=SHR
// DD DSN=IMS.DBDLIB,DISP=SHR

//IEFRDER DD DUMMY

//SYSPRINT DD SYSOUT=A,DCB=(BLKSIZE=1210)
//SNAPDD DD  SYSOUT=A

//SYSUDUMP DD  SYSOUT=A

//PR23DD1 DD DSN=PR23RWO00,DISP=SHR
//PR23DD2 DD DSN=PR23A,DISP=SHR

//SYSIN DD =
MODE=BATCH
DBNAME=PR23RW0O0O
TOAREA=(PR23DD1,ALL,1)
TOAREA=(PR23DD2,ALL,1)
//DFSVSAMP DD input for VSAM and 0SAM buffers and options

is a sample partition report produced running Example 2. One of these
reports is produced for each partition.

SURVEYOR TOAREA PARTITION REPORT FOR DBD PR23RWOO DSG PR23DD1
PARTITION BLOCK NUMBERS 149 TO 149

TOTAL NUMBER OF FREE SPACE ELEMENTS 1

TOTAL AMOUNT OF FREE SPACE = 4085
TOTAL NUMBER OF BLOCKS ACCESSED = 1
AVERAGE AMOUNT OF FREE SPACE PER FSE = 4085
PERCENT OF FREE SPACE TO TOTAL AREA = 99.9

TEN LARGEST AREAS OF FREE SPACE
SIZE NUMBER ~ LOCATION (FIRST TEN)
4085 1 149

Figure 25. Surveyor-TOAREA-Partition Report

The fields of the TOAREA partition report are:

PARTITION BLOCK NUMBERS
Low and high block numbers in the partition.

TOTAL NUMBER OF FREE SPACE ELEMENTS
Total number of free space elements found in the partition. The Database
Surveyor utility calculates the free space available in blocks that have not been
formatted by the IMS space managements routines. To make the calculation,
each of these unformatted blocks is considered to contain one free-space
anchor point (FSEAP) with one free-space element (FSE).

TOTAL AMOUNT OF FREE SPACE
Total amount of free space found in partition.

TOTAL NUMBER OF BLOCKS ACCESSED
Total number of blocks accessed in partition.

AVERAGE AMOUNT OF FREE SPACE PER FSE
Average amount of free space per free space element which was found in
partition.

PERCENT OF FREE SPACE TO TOTAL AREA
Percentage of free space found in the partition blocks that were surveyed.

A table, which shows the 10 largest areas of free space, appears next. The fields in
the table are:
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SIZE
Size of free space element

NUMBER
Number of free space elements of the size indicated under SIZE which were
found in this partition

LOCATION (FIRST TEN)
Block number of the first 10 free space elements of the size indicated under
SIZE which were found in this partition

Figure 26|is a sample range report produced by running Example 2. One of these
reports is produced to summarize the entire range.

SURVEYOR TOAREA RANGE REPORT FOR DBD PR23RWOO
RANGE BLOCK NUMBERS 2 10 149

TOTAL NUMBER OF FREE SPACE ELEMENTS = 148
TOTAL AMOUNT OF FREE SPACE = 603949
TOTAL NUMBER OF BLOCKS ACCESSED = 148
AVERAGE AMOUNT OF FREE SPACE PER FSE = 4080
PERCENT OF FREE SPACE TO TOTAL AREA = 99.7

Figure 26. Surveyor-TOAREA-Range Report

The fields of the TOAREA range report are:

RANGE BLOCK NUMBERS
Low and high block numbers in the range.

TOTAL NUMBER OF FREE SPACE ELEMENTS
Total number of free space elements found in the range. The Database
Surveyor utility calculates the free space available in blocks that have not been
formatted by the IMS space managements routines. To make the calculation,
each of these unformatted blocks is considered to contain one free-space
anchor point (FSEAP) with one free-space element (FSE).

TOTAL AMOUNT OF FREE SPACE
Total amount of free space found in the range.

TOTAL NUMBER OF BLOCKS ACCESSED
Total number of blocks accessed in the range.

AVERAGE AMOUNT OF FREE SPACE PER FSE
Average amount of free space per free space element which was found in the
range.

PERCENT OF FREE SPACE TO TOTAL AREA
Percentage of free space found in the range that was surveyed.

Example 3

This example shows the JCL and utility control statements required to execute
DFSPRSUR as a BMP to analyze portions of a database using the KEYRANGE
keyword. The DD statements for the database being analyzed must be included in
the IMS control region JCL.

//STSTE@1 EXEC PGM=DFSRRCO0,

// PARM="'DLI,DFSPRSUR,PRPSBOLY,,,,,55555,N,N'
//IMS DD DSN=IMS.PSBLIB,DISP=SHR
// DD DSN=IMS.DBDLIB,DISP=SHR

//IEFRDER DD DUMMY
//SYSPRINT DD SYSOUT=A,DCB=(BLKSIZE=1210)
//SYSUDUMP DD SYSOUT=A 40
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//SNAPDD DD SYSOUT=A
//PROIDD DD DSN=PROIRWOO,DISP=SHR
//PRO1IDD DD DSN=PRO1I,DISP=SHR

//SYSIN DD *
MODE=BATCH
DBNAME=PRO1RWOO
KEYRANGE=(000050,000100,10)
SAMPLE=2

//DFSVSAMP DD input for VSAM and OSAM buffers and options

Database Surveyor

40

Figure 27|is a sample partition report produced by executing the JCL in Example 3.

One of these reports is produced for each partition.

SURVEYOR KEYRANGE PARTITION REPORT FOR DBD PROIRWOO
KEYRANGE = '000050'

T0 = '000090"

TOTAL NUMBER OF ROOTS = 3
TOTAL LENGTH OF SEGMENTS = 454
AVERAGE LENGTH PER DBR = 151

SEGMENTS OF A DATABASE RECORD (DBR) MAY SPREAD ACROSS SEVERAL BLOCKS

FOR MANY REASONS. THIS TABLE SUMS THE NUMBER OF DATABASE RECORDS BY

THE NUMBER OF BLOCKS THEY OCCUPY.

# OF BLOCKS/SUM OF # DBR WHICH OCCUPY THIS # OF BLOCKS

NO. BLK 1 2 3 4 5 6-8 9-11 12-14 15-17 > 17
NO. DBR 3 0 0 0 0 0 0 0 0 0

THIS TABLE SHOWS THE NUMBER AND LENGTH OF SEGMENTS IN EACH TENTH OF
EACH DSG FOR THIS DATABASE.

DSG BLOCK TOTAL LENGTH NO. OF AVG LENGTH % AREA
DDNAME BLKSIZE LOW HIGH OF SEGMENTS  SEGMENTS OF SEGMENTS OCCUPIED

PRO1DD 4096 1- 15 454 5 90 .7
16- 30 0 0 0 .0
31- 45 0 0 0 .0
46- 60 0 0 0 .0
61- 75 0 0 0 .0
76- 90 0 0 0 .0
91- 105 0 0 0 .0
106- 120 O 0 0 .0
121- 1350 0 0 .0
136- EOD 0O 0 0 .0

Figure 27. Surveyor-KEYRANGE-Partition Report

The fields in the KEYRANGE patrtition report are:

KEYRANGE= and TO=
Low and high key values in the partition

TOTAL NUMBER OF ROOTS
Total number of roots in the partition

TOTAL LENGTH OF SEGMENTS
Total length of all segments in the partition

AVERAGE LENGTH PER DBR
Average length of a database record

A table, which shows the relationship between the number of records and the
number of blocks they are spread across, appears next. The fields in the table are:

NO. BLK
Heading line of number of blocks
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NO. DBR
Number of DBRs spread across the number of blocks in heading

A table, which shows the characteristics of each 10th of each DSG in the database
being surveyed, appears next. The fields in the table are:

DSG DDNAME
ddname of DSG.

BLKSIZE
Block size of the DSG.

BLOCK LOW and HIGH
Low and high block numbers of this portion of the DSG.

TOTAL LENGTH OF SEGMENTS
Total length of all segments (found in partition being reported) which physically
reside in this portion of this DSG.

NUMBER OF SEGMENTS
Number of segments (found in partition being reported) which physically reside
in this portion of this DSG.

AVERAGE LENGTH OF SEGMENTS
Average length of segments (found in partition being reported) which physically
reside in this portion of this DSG.

PERCENT OF AREA OCCUPIED
Percentage of area occupied by segments (found in partition being reported)
that physically reside in this portion of this DSG. Segments that belong to
database records outside the range being reported can physically reside within
the DSG area being reported but are not reflected in this report.

is a sample range report produced by running Example 3. One of these
reports is produced to summarize the entire range.

SURVEYOR KEYRANGE RANGE REPORT FOR DBD PROIRWOO

KEYRANGE ='000050"

T0 ='000100"

TOTAL NUMBER OF ROOTS = 3

TOTAL LENGTH OF SEGMENTS = 454

AVERAGE LENGTH PER DBR = 151

SEGMENTS OF A DATABASE RECORD (DBR) MAY SPREAD ACROSS SEVERAL BLOCKS
FOR MANY REASONS. THIS TABLE SUMS THE NUMBER OF DATABASE RECORDS BY
THE NUMBER OF BLOCKS THEY OCCUPY.

# OF BLOCKS/SUM OF # DBR WHICH OCCUPY THIS # OF BLOCKS

NO. BLK 1 2 3 4 5 6-8 9-11 12-14 15-17 > 17
NO. DBR 3 0 0 0 0 0 0 0 0 0

Figure 28. Surveyor-KEYRANGE-Range Report

The fields in the KEYRANGE range report are:

KEYRANGE= and TO=
Low and high block numbers in the range

TOTAL NUMBER OF ROOTS
Total number of roots in the range

TOTAL LENGTH OF SEGMENTS
Total length of all segments in the range
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AVERAGE LENGTH PER DBR
Average length of a database record

A table which shows the relationship between the number of records and the
number of blocks they are spread across, appears next. The fields in the table are:

NO. BLK
Heading line of number of blocks

NO. DBR
Number of DBRs spread across the number of blocks in heading
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Chapter 9. Database Prereorganization Utility (DFSURPRO)

Use the Database Prereorganization utility to create a control data set to be used
by the other logical relationship resolution utilities. This utility also indicates which
databases and segments, if any, must be scanned by the Database Scan utility.

The information in identifies inputs and outputs for the Database
Prereorganization utility.

Table 6. Inputs and Outputs used by the Database Prereorganization Utility

Input Output

RECON Output messages
DBD library Scan control list
Input control statements Control data set

A flow diagram of the Database Prereorganization utility is shown in .

Input Output
<
Fecon Control
Data Set
Qutput
3
Scan Control
7 List Output
DBD Library Database
» Preorganization >
Utility
DFSURPRO
Input Control
Statements p—
Messages

Figure 29. Database Prereorganization Utility

In this Chapter:

 [“Initializing One or More Partitions of a HALDB” on page 88|
* |'Restrictions” on page 88
* [‘Input and Output” on page 88|

» "JCL Requirements” on page 89|

« [‘Utility Control Statements” on page 90|

* ["Output Messages and Statistics” on page 93|
+ |‘Return Codes” on page 93

+ |[‘Examples” on page 93
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Initializing One or More Partitions of a HALDB

The Database Prereorganization utility can be used to initialize one or more
partitions of a HALDB that have been defined or changed using the HALDB
Partition Definition utility. Once the HALDB Partition Definition utility has been used
to create or change a HALDB partition definition, a record is placed in RECON
indicating that the HALDB partitions require initialization. The Database
Prereorganization utility is then run to create a Control Data Set (CDS) indicating
that prefix resolution and update are not required, and initializes all data sets
recorded in RECON as requiring initialization for HALDB DBD. If individual partitions
are deleted and redefined, it is necessary to initialize them again. In order for
initializations to take place for individual partitions, they must be recorded in
RECON as PINIT (initialization required). In this case, it is necessary to use the
CHANGE.DB command with the partition name for each partition prior to running
prereorganization. For example CHANGE.DB DBD , where DBD is the partname.

Requirements

* Make RECON data sets available by one of two methods:
— Coding JCL DD statements
— Using dynamic allocation

» Ensure that buffer pool definitions in the DFSVSAMP DD card are large enough
to permit DL/I to open all of the HALDB partition data sets for the HALDB.

To create or change a HALDB partition definition you must:

1. Define all HALDB partition data sets with the REUSE option on the VSAM DEFINE
CLUSTER statement, as shown in|Figure 30 on page 94|

2. Run the Database Prereorganization utility for an initial load, or reorganization
for a reload. An example of a prereorganization is shown in|Figure 32 on pagel

Restrictions

If secondary indexes exist when initially loading or reorganizing an indexed
database, execute the Database Prereorganization utility against the indexed
database to create a control data set used in the creation of a secondary index. You
must also execute this utility when databases are being loaded or reorganized, and
when both databases contain logical relationships.

Note: This restriction does not apply to HALDB.

Input and Output

The input to this utility is a data set that consists of the utility control statements that
name the databases being loaded, reorganized, or both. For HALDB, this utility’s
input must also include one or more un-initialized partitions. The DBDs that are
used for the databases named on these statements must define each database as
it is to exist after logical relationships are resolved. These DBDs must not be
modified until the Prefix Update utility has been successfully executed.

The output is a control data set that is used by the Database Scan utility, the

Database Prefix Resolution utility, and the Database HD Reorganization Reload
utility. Additionally, the output can be one or more initialized HALDB patrtitions.
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JCL Requirements
The Database Prereorganization utility is executed as a standard z/OS job. The
following JCL statements are required:
* A JOB statement that you define
* An EXEC statement
» DD statements that define inputs and outputs

EXEC Statement

The EXEC statement must be in the form:
PGM=DFSRRCOO, PARM="ULU,DFSURPRO"

The normal IMS positional parameters such as SPIE and BUF can follow program
name in the PARM field.

Related Reading: See Member Name DBBBATCH or DLIBATCH in |IMS Version 9:
[installation Volume 2: System Definition and Tailoring| for additional information on
executing a batch processing region.

DD Statements

DFSVSAMP DD
Describes the data set that contains the buffer pool information required by the
DL/l buffer handler. This DD statement is required for HALDB partitions.

Related Reading: See “Specifying the IMS Buffer Pool” in|IMS Version 9:|
[nstallation Volume 2: System Definition and Tailoring| for additional information
on control statement format and buffer pool structure.

STEPLIB DD
Points to IMS.SDFSRESL, which contains the IMS nucleus and required action
modules. If STEPLIB is unauthorized by having unauthorized libraries
concatenated to IMS.SDFSRESL, a DFSRESLB DD statement must be
included.

DFSRESLB DD
Points to an authorized library that contains the IMS SVC modules.

IMS DD
Defines the library containing the DBDs which describe the databases named
on the input control statements. The data set must reside on a direct-access
device.

This DD statement is required.

SYSIN DD
Contains input control statements. The data set can reside on a tape, or a
direct-access device, or be routed through the input stream.

This DD statement is required.

DCB parameters specified within this program are RECFM=FB and LRECL=80.
BLKSIZE must be provided on this DD statement. If BLKSIZE is not specified,
there is no BLKSIZE default, and the results are unpredictable.

SYSPRINT DD
Defines the message output data set. The data set can reside on a printer, a
tape, a direct-access device, or be routed through the output stream.
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DCB parameters specified within this program are RECFM=FB and
LRECL=120. BLKSIZE must be provided on this DD statement. If BLKSIZE is
not specified, there is no BLKSIZE default, and the results are unpredictable.

This DD statement is required.

SYSPUNCH DD
Defines the punch-type output data set. The data set can reside on a printer, a
tape, or a direct-access device, or be routed through the output stream. This
DD statement must be included if an “OPTIONS=(PUNCH)” control statement is
provided.

DCB parameters specified within this program are RECFM=FB and LRECL=80.
BLKSIZE must be provided on this DD statement. If BLKSIZE is not specified,
there is no BLKSIZE default, and the results are unpredictable.

DFSURCDS DD
Defines the output data set for this program. This data set is the control data
set used at database load time, by the Prefix Resolution utility and the
Database Scan utility.

For HALDBSs these utilities are disabled in the CDS.

DCB parameters specified within this program are RECFM=FB and
LRECL=1600. BLKSIZE must be provided on this DD statement.

This DD statement is required.

SYSABEND DD or SYSUDUMP DD
Define a dump data set. If both statements are present, the last occurrence is
used for the dump.

RECON1 DD
Defines the first DBRC RECON data set.

RECON2 DD
Defines the second DBRC RECON data set.

RECON3 DD
Defines the optional DBRC RECON data set used when an error is
encountered in RECON1 or RECON2. This RECON data set must be the same
RECON data set as the control region is using.

Do not use these RECON data set ddnames if you are using dynamic
allocation.

Utility Control Statements

There are four utility control statements:

DBIL Names databases that are to be initially loaded or reorganized

DBR Names databases that are either being converted from DOS/VSE
DL/I or being reorganized

DBM Disables DB scan bit in CDS for migration of non-HALDB to
HALDB.

OPTIONS Specifies any optional information to be provided during

reorganization or initial load of the database

90 Uutilities Reference: Database Manager and Transaction Manager



IBM Confidential Prereorganization

DBIL Statement

»»—DBIL=—database name »><
I—comments—|

This utility control statement is used to identify databases that are to be initially
loaded or reorganized. This statement is necessary for reorganization when there
has been a DBD change affecting logical pointers or counters. You can provide one
or more of these statements. The DBIL statement must conform to the following:

» Each DBD name must be left-justified and be a total of 8 characters.

» If the DBD name is less than 8 characters, sufficient trailing blank characters
must be provided to make a complement of 8 characters.

* A blank must follow the last entry on each statement.

If a HIDAM or PHIDAM database is to be initially loaded, list only its DBD name on
a DBIL control statement. Do not list the HIDAM or PHIDAM primary index or any
secondary index DBD names.

When structural changes affecting logical relationships are made to a database
during a database reorganization process, the following must be performed prior to
the HD reload step:

* Assemble and link-edit the new DBD into the IMS DBD library.

* Rerun the Database Prereorganization utility against the new DBD, specifying the
database name on the DBIL= statement. You might need to specify DBIL for
other logically related databases. See [IMS Version 9: Administration Guide]
[Database Manager]for information that can help you determine whether you need
to specify DBIL for other logically related databases.
[Administration Guide: Database Manager| also describes the necessary
procedures for adding logical relationships.

Recommendation: Use the DBIL statement if a DBD change affects logical
pointers or counters. This option must also be used to correct a pointer error.

DBR Statement

»>—DBR=—Y—database name B 7 ><
comments

This utility control statement is used to identify databases that are either being
converted from DOS/VSE DL/l or being reorganized. One or more of these
statements can be provided. Each DBD name must be left-justified and be a total of
8 characters. If the DBD name is less than 8 characters, sufficient trailing blank
characters must be provided to make up 8 characters. A blank must follow the last
entry on each statement.

If a HISAM database is to be reorganized using the HISAM Reorganization
Unload/Reload utilities, the HISAM DBD name must not be listed on a DBR control
statement. If a HISAM database is to be reorganized using the HD Reorganization
Unload/Reload utilities, however, the HISAM DBD name must be listed on a DBR
control statement.
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If a HIDAM or PHIDAM database is to be reorganized, list only its DBD name on a
DBR control statement. Do not list the HIDAM primary index or secondary index
DBD names. For HALDB prereorganization is not necessary unless it is required to
initialize partitions.

DBR uses the old RBA value to resolve logical relationships of the database.

DBM Statement

»>—DBM=—Y—database name B 7 ><
comments

This utility control statement disables DB scan bit in CDS for migration of
non-HALDB to HALDB.

OPTIONS Statement

NOPUNCH , ABENDOFF—
»»—OPTIONS=—( ) “
Loover—  Lostard Lsumd L, ngeno—

This utility control statement indicates whether any optional information is to be
provided during the reorganization or initial load of the database. These parameters
are not positional and can be specified in any order. If more than one parameter is
specified, include a comma between the parameters. Information specified on this
statement affects output in the execution of the Prereorganization utility
(DFSURPRO0) and the Prefix Resolution utility (DFSURG10).

PUNCH
Causes the database scan list to be written to both the SYSPUNCH data set
and SYSPRINT data set. This output is used as input to the Database Scan
utility using the SYSIN data set.

NOPUNCH
Prevents the scan list from being written to the data set defined by the
SYSPUNCH DD statement. NOPUNCH is the default.

STAT
Causes the Database Prefix Resolution utility (DFSURG10) to accumulate
statistics on segments that are updated.

SUMM
Causes the Database Prefix Resolution utility (DFSURG10) to accumulate and
print the number of times the message DFS878| was issued.

ABENDOFF
Turns off the abend function. This is the default. If ABEND is coded, it remains
in effect within a job step until ABENDOFF is coded.

ABEND
Terminates with user abend 955, if any condition arises causing abnormal
termination of the run. A dump is printed if a SYSABEND or SYSUDUMP DD
statement is present.
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Output Messages and Statistics

The output messages issued by this utility indicate the database operations that
must be performed prior to execution of the Prefix Resolution and the Prefix Update
utilities. For example:

» Databases listed after DBIL= in message DFS861I must be initially loaded.

» Databases listed after DBR= in message DFS861l must be reorganized using the
HD Reorganization Unload/Reload utilities. Databases listed after DBS= in
message DFS8621 must be scanned using the Database Scan utility.

Other outputs created by this utility are:

* Alisting of the control statements that were provided as input

* An optional deck of scan control statements for use with the Database Scan
utility

e Error messages

* A termination message

The functional identifier for the Database Prereorganization utility is PO.

Return Codes

The following return codes are provided at program termination:

Code Meaning
0 No errors were detected
8 One or more error messages were issued

Examples

DBM is used for migration unload of non-HALDBs and DBIL is used to initialize
HALDB partitions that have been recorded as partition initialization required either
by %DFSHALDB or by the DBRC CHANGE.DB command.

This example shows the job control statements and utility control statement required
to execute DFSURPRO for two databases that are to be initially loaded. The DBD
names for the two databases are PAYR and SKILLINV.

//STEP1 EXEC PGM=DFSRRC0O,PARM="ULU,DFSURPRO"
//STEPLIB DD DSN=IMS.SDFSRESL,DISP=SHR
//DFSRESLB DD DSN=IMS.SDFSRESL,DISP=SHR

//1IMS DD DSN=IMS.DBDLIB,DISP=SHR
//SYSPRINT DD SYSOUT=A,DCB=BLKSIZE=1200
//DFSURCDS DD DSN=IMS.RLCDS,DISP=(NEW,KEEP),
// UNIT=SYSDA,VOL=SER=IMSMSC,DCB=(BLKSIZE=1600),
// SPACE=(CYL,1)

//SYSIN DD *,DCB=BLKSIZE=80
DBIL=PAYRbbbb,SKILLINV

/*

The example in|Figure 30 on page 94| specifies REUSE for data sets containing user
data.
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94

//DBHDJO5 EXEC PGM=IDCAMS
//SYSIN DD =+
DEFINE  CLUSTER (NAME (IMSTESTS.DBVHDJ05.A00001) -
TRK(3,1) RECSZ (1017.1017) -
VOL (DSHRO®) SHAREOPTIONS (3,3) -
CISZ (1024) NIXD) REUSE
/*

Figure 30. Defining a HALDB Partition Data Set

The example in notifies DBRC that a HALDB partition requires
initialization. Use the command in the example before running the Database
Prereorganzation utility. For more information about initialization of HALDB partition,
see [IMS Version 9: DBRC Guide and Reference]

//UPDRECN1 EXEC PGM=DSPURX00

//STEPLIB DD DSN=IMS.SDFSRESL,DISP=SHR
//SYSPRINT DD SYSOUT=A

//SYSIN DD

CHANGE.DB DBD(DBVHDJO5) PINT

Figure 31. Notifying DBRC About Initialization Requirement of a HALDB Partition

The example in shows the job control statements required to define a
HALDB partition data set with the REUSE option on the VSAM CLUSTER
Definition.

//PRERSTEP EXEC PGM=DFSRRC00,

// PARM=(ULU,DFSURPRO, 5 5555555555 Y,N,,N)
/1% PREREORGANIZATION-UTILITY

//STEPLIB DD  DSN=IMS.SDFSRESL,DISP=SHR

//DFSVSAMP DD DSN=IMS.DFSVSAMP (VSM885FP) ,DISP=SHR
//DFSRESLB DD  DSN=IMS.SDFSRESL,DISP=SHR

//1MS DD  DSN=IMS.DBDLIB,DISP=SHR

//RECON1 DD  DSN=IMS.RECON1,DISP=SHR

//RECON2 DD  DSN=IMS.RECON2,DISP=SHR

//RECON3 DD  DSN=IMS.RECON3,DISP=SHR

//SYSUDUMP DD SYSOUT=A

//SYSPRINT DD SYSOUT=A

//PRINTDD DD  SYSOUT=A

//DFSURCDS DD DSN=PINIT.CDS,UNIT=SYSDA,DISP=(,PASS),
// SPACE=(TRK,1) ,DCB=BLKSIZE=1600

//SYSIN DD *

DBR=DBVHDJO5

/*

Figure 32. Prereorganization of a HALDB
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Chapter 10. Partial Database Reorganization Utility
(DFSPRCT1 and DFSPRCT?2)

Use the Partial Database Reorganization utility to reorganize user-specified ranges
of an HDAM or HIDAM database.

Definition: A range is either a group of HIDAM records with continuous key values
or a group of HDAM records with continuous relative block numbers. A range is
specified using a low and high pair of key or block number values.

The Database Surveyor utility can be used to aid in the selection of the ranges to
be reorganized.

Related Reading: See |Chapter 8, “Database Surveyor Utility (DFSPRSUR),” on|
|page 73| for more information and samples of output.

The Partial Database Reorganization utility, in one execution, performs operations
similar to several other reorganization utilities, such as:

» Unloading, in hierarchic sequence, all root segments within a specified range and
all segments dependent on those roots

* Reloading, in hierarchic order, those root and dependent segments into specified
contiguous free space

» Resolving all pointers relating to the reloaded segments, including:
— Logically related segments in the same database
— Logically related segments in other databases
— Physical twin pointers of roots at boundaries of selected ranges

To accomplish the reorganization, two steps are executed:

“Step 1" performs preorganization functions to check for user errors without
requiring use of the database.

“Step 2" performs the unload/reload/pointer resolution functions with the
database offline.

A detailed description of the input, output, and function of both steps appears under
{'Partial Database Reorganization Input and Output” on page 96|

In this Chapter:

+ [‘Partial Database Reorganization Restrictions’|

+ [‘Partial Database Reorganization Input and Output” on page 96|

[‘Partial Database Reorganization JCL Requirements” on page 97|
[‘Partial Database Reorganization Utility Control Statements” on page 101
[‘Partial Database Reorganization Return Codes” on page 104

« ['Partial Database Reorganization Examples” on page 104

Partial Database Reorganization Restrictions

The following restrictions apply when using the Partial Database Reorganization
utility:
» Structural changes to the database are not allowed.

© Copyright IBM Corp. 1974, 2003 95



Partial Reorganization IBM Confidential

* HISAM logically related databases cannot have a direct pointer in a logical child
or logical parent segment.

* Up to 49 related databases can be processed.

* As many as 500 segment types can participate in a reorganization.

» Up to 500 scan and reload actions are allowed for pointer resolution.

* Up to 10 KEYRANGESs or FROMAREASs are allowed.

* Up to 10 TOAREASs are allowed after each FROMAREA or KEYRANGE.

Partial Database Reorganization Input and Output

Two steps are used in the Partial Database Reorganization utility. The input for
each step is described in the following sections.

Several reports are produced by the utility. For samples and explanations of these
reports see |“Partia| Database Reorganization Examples” on page 104|

Step 1 (Prereorganization)

96

The first step of partial database reorganization performs initialization functions
consisting of:

* Reading control statements that specify the range of records

» Creating control tables for use during Step 2

» Determining logically related databases that might require pointer resolution
* Preparing a report

Step 1 requires, as input, the DBD of the database to be reorganized and utility
control statements defining the record ranges and sort options.

The primary output is the set of control tables to be used by Step 2 to perform the
partial reorganization. Optionally, PSB source statements can be produced to create
a PSB for use in Step 2. (This PSB must contain PCBs for four required GSAM
work data sets and must be assembled and link-edited before Step 2; see['PSH]|
[Example” on page 106) After the PSB generation is done for the databases to be
reorganized, that process does not have to be repeated for subsequent
reorganizations of the same databases. Step 1 also produces two scan reports. The
REQUIRED-SEGMENT-SCAN report lists any logically related segments of logically
related databases that are automatically scanned during Step 2 processing. The
OPTIONAL-SEGMENT-SCAN report lists any logically related segments of logically
related databases for which a scan is optional. (To select an optional segment for
scanning, provide a SCANSEG control statement as Step 2 input.)

The scan examines every occurrence of all segment types being scanned and
builds a work record for each occurrence. Step 2 uses these work records to speed
its location of the segment occurrences that need pointer updating. If a scan is not
performed for the optional scan segments, the prefix update phase of Step 2 must
follow pointer chains to locate segments to be updated.

Scanning the optional segments has advantages when:
» Other segments in the same database require the scan

* A large proportion of the optional scan segments contains pointers to required
scan segments being moved in a logically related database

Additional Step 1 outputs include reports, possibly error messages, and a return
code.
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Step 2 (Unload/Reload/Pointer Resolution)

The second step reads the control tables produced by Step 1 and the user-supplied
control statements. According to the specified record ranges, all segments (roots
and their dependents) are unloaded in hierarchic order to an intermediate data set.
The space within the database that these records occupied is freed. Again
according to your specification, the records are reloaded into ranges of free space
within the database and the new record locations saved in work records. Then, all
logically related databases are scanned for pointers to the records that have been
moved: work records are created to designate where pointer resolution is required.
All work records are then sorted (by z/OS SORT) according to database name and
segment name. Finally, all pointers to the records having new locations are
changed to point to the new locations.

Output from Step 2 includes the partially reorganized database, as well as a report
of what was done and a return code. In the case of an unsuccessful execution, an
error message is issued.

Recovery and Restart

The Partial Database Reorganization utility has restart capabilities. Checkpoints are
taken before the unload/reload phase, at the end of each sort phase, and at the
beginning of the prefix update phases. A restart can be performed from any
checkpoint. Before restarting, you must use the Batch Backout utility to undo any
changes made after the checkpoint was taken.

Related Reading: See [Chapter 25, “Batch Backout Utility (DFSBBO0O),” on page|
249 for more information.

Partial Database Reorganization JCL Requirements

Step 1

The Partial Database Reorganization utility is executed as two standard z/OS jobs
in an IMS batch processing region. The following JCL statements are required:

* A JOB statement that you define
* An EXEC statement
» DD statements that define inputs and outputs

This section explains the EXEC statement and DD statements for Step 1. See

” on page 98| for the EXEC statement and DD statements for Step 2.

EXEC Statement
The EXEC statement describes the program to be run. The format of the statement
is:

PGM=DFSPRCT1,PARM=(IMSPLEX=p1lexname)

The EXEC statement is standard except for the addition of the IMSPLEX parameter.
For detailed information about the IMSPLEX parameter, see [IMS Version 9: DBRC]
[Guide and Reference|under initializing and maintaining RECONS.

DD Statements

The following DD statements define the required and optional input and output data
sets for Step 1.
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Step 2

STEPLIB DD
Points to the IMS.SDFSRESL, which contains the IMS nucleus and required
action modules.

IMS DD
Defines the library containing the DBDs that describe the database to be
reorganized and all logically related databases.

SYSPRINT DD
Defines the message and report output data set. The data set can reside on a
tape, a direct-access device, or a printer, or be routed through the output
stream.

DCB parameters for this data set are RECFM=FBA and LRECL=121. BLKSIZE
must be provided on the DD statement and must be a multiple of 121.

This DD statement is required.

SYSIN DD
Defines the input control data set for this job. The data set can reside on a
tape, or direct-access device, or be routed through the output stream. The
LRECL must be specified as 80.

SYSABEND DD or SYSUDUMP DD
Define a dump data set. If both statements are present, the last occurrence is
used for the dump.

SYSPUNCH DD
Defines the data set that contains the PSB source statements if the user
elected to have them produced.

DCB parameters for this data set are RECFM=FBS and LRECL=80. BLKSIZE
must be provided on this DD statement and must be a multiple of 80.

DFSPRCOM DD
Defines the data set that contains the control tables that are to be used by Step
2.

This section explains the EXEC statement and DD statements for Step 2. See

1" on page 97|for the EXEC statement and DD statements for Step 1.

EXEC Statement
The EXEC statement describes the program to be run. The format is:

PGM=DFSRRC0O0, PARM=(DLI,DFSPRCT2,psbname)

DLI describes the region, DFSPRCT2 names the Step 2 program, and psbname is
the name of the PSB that includes the database to be reorganized. The normal IMS
positional parameters can follow the psbname in the PARM field.

Related Reading: See “Member Name DBBBATCH” or “Member Name DLIBATCH”
in IMS Version 9: Installation Volume 2: System Definition and Tailoring|for
additional information on executing a batch processing program.

DD Statements
The following DD statements define the required and optional input and output data
sets for Step 2.

STEPLIB DD
Points to IMS.SDFSRESL, which contains the IMS nucleus and required action
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modules. If STEPLIB is unauthorized by having unauthorized libraries
concatenated to IMS.SDFSRESL, a DFSRESLB DD statement must be
included.

DFSRESLB DD
Points to an authorized library which contains the IMS SVC modules.

IMS DD
Defines the libraries containing the DBDs that describe the database to be
reorganized and all logically related databases. This library must also contain
the PSB named in the EXEC statement and the required GSAM DBDs.

DFSPRWF1 DD
Defines an intermediate work data set. Specify DISP=NEW for this data set.

DFSPRWF2 DD
Defines an intermediate work data set. This is a GSAM data set. DCB
parameters must include LRECL=18 and RECFM=FB. Specify DISP=NEW for
this data set, except when executing a restart from a checkpoint with a number
greater than DFSPROO0L1. In this case, specify DISP=0OLD. A GSAM DBD must
be generated for this data set.

DFSPRWF3 DD
Defines an intermediate work data set. This is a GSAM data set. DCB
parameters must include LRECL=18 and RECFM=FB. Specify DISP=NEW for
this data set, except when executing a restart from a checkpoint with a number
greater than DFSPROO01. In this case, specify DISP=0OLD. A GSAM DBD must
be generated for this data set.

DFSPRWF4 DD
Defines an intermediate work data set. This is a GSAM data set. DCB
parameters must include LRECL=1000 and RECFM=VB. Specify DISP=NEW
for this data set, except when executing a restart from a checkpoint with a
number greater than DFSPROO01. In this case, specify DISP=OLD. A GSAM
DBD must be generated for this data set.

DFSPRWF5 DD
Defines an intermediate work data set. This is a GSAM data set. DCB
parameters must include LRECL=1000 and RECFM=VB. Specify DISP=NEW
for this data set, except when executing a restart from a checkpoint with a
number greater than DFSPROO01. In this case, specify DISP=OLD. A GSAM
DBD must be generated for this data set.

DFSPRWF6 DD
Defines an intermediate work data set. Specify DISP=NEW for this data set,
except when executing a restart from a checkpoint with a number greater than
DFSPROO01. In this case, specify DISP=0OLD.

DFSPRWF7 DD
Defines an intermediate work data set. Specify DISP=NEW for this data set,
except when executing a restart from a checkpoint with a number greater than
DFSPRO002. In this case, specify DISP=OLD.

DFSPRWF8 DD
Defines an intermediate work data set. Specify DISP=NEW for this data set,
except when executing a restart from a checkpoint with a number greater than
DFSPRO003. In this case, specify DISP=0OLD.

DFSPRWF9 DD
Defines an intermediate work data set. Specify DISP=NEW for this data set,
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except when executing a restart from a checkpoint with a number greater than
DFSPRO0O04. In this case, specify DISP=0OLD.

DFSPRWFA DD
Defines an intermediate work data set. Specify DISP=NEW for this data set.

SORTLIB DD
Defines the data set containing the load modules for the operating system
SORT/MERGE program. This DD statement is required.

SORTWKnn DD
Defines intermediate storage data sets for the operating system SORT/MERGE
program.

Related Reading: Refer to S/360 OS Sort/Merge: Programmer’s Guide for
information regarding specification and size of intermediate storage data sets.
These DD statements are required.

IEFRDER DD
Defines the IMS log data set, which must reside on a direct-access device. This
statement is required.

If this data set is specified as DD DUMMY, no checkpoint/restart capability is
available.

SYSPRINT DD
Defines the message and report output data set. The data set can reside on a
tape, a direct-access device, or a printer, or be routed through the output
stream. This statement is required.

DCB parameters for this data set are RECFM=FBA and LRECL=121. BLKSIZE
must be provided on this DD statement and must be a multiple of 121.

DFSPRCOM DD
Defines the data set created by Step 1 containing the control tables.

SYSIN DD
Defines the input control data set for this job. The data set can reside on a
tape, or a direct-access device, or be routed through the output stream.

SYSOUT DD
Defines the message output data set for SORT/MERGE. The ddname is the
one specified during generation of invoked sort (normally, the ddname is
SYSOUT). This data set can reside on a printer, a tape, or a direct-access
device, or be routed through the output stream. This DD statement is required.

database DD
Defines the database data sets to be reorganized, all logically related database
data sets, and all secondary index data sets. The ddnames must match those
specified in the DBD.

If this is a HIDAM database, DD statements for the index data sets must also
be supplied. The ddnames must match those specified for the index data sets
in the DBD.

These data sets must reside on a direct-access device. DISP=0OLD is
recommended.

DFSVSAMP DD
Describes the data set that contains the buffer pool information required by the
DL/l buffer handler. This DD statement is required.
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Related Reading: See “Specifying the IMS Buffer Pool” in|IMS Version 9:|
[nstallation VVolume 2: System Definition and Tailoring| for additional information
on control statement format and buffer pool structure.

DFSCTL DD

Describes the data set containing SBPARM control statements, which request
activation of sequential buffering (SB).

Related Reading: See “SB Parameters (SBPARM) Control Statement” in m
Version 9: Installation Volume 2: System Definition and Tailoring| for a
description of SBPARM control statements.

The DFSCTL file can be either a sequential data set or a member of a PDS.
The record format must be either F, FB, or FBS and the record length must be
80. The data set can reside on a direct-access device, a tape, or be routed
through the input stream.

SYSABEND DD or SYSUDUMP DD

Defines a dump data set. These DD statements are optional. If both statements
are present, the last occurrence is used for the dump.

RECON1 DD

Defines the first DBRC RECON data set.

RECON2 DD

Defines the second DBRC RECON data set.

RECON3 DD

Defines the optional DBRC RECON data set used when an error is
encountered in RECON1 or RECON2. This RECON data set must be the same
RECON data set as the control region is using.

Do not use these RECON data set ddnames if you are using dynamic
allocation.

Partial Database Reorganization Utility Control Statements

Input statements are used to describe processing options for Partial Database
Reorganization. Input statements must conform to the following:

The first character on a statement must start before column 17.
Multiple keywords cannot be specified on a single statement.

If there are any blanks on the input statement, with the exception of blanks
embedded within an operand, any characters following the blanks are assumed
to be comments.

Continuation statements are allowed when a keyword’s operands extend beyond
one input statement.

Continuation is allowed only between operands of a keyword and not in the
middle of an operand, with the exception of KEYRANGE key operands.

A nonblank character must be placed in column 72 to continue a statement.
The first character of a continuation statement must start in column 16.
Comment-only statements are specified by placing an asterisk in column 1.

Step 1 Utility Control Statement

,highkeyvalue

»—DBNAME=dbdname—|:KEYRANGE=(lowkeyvalue—[,EOD _| ) >

FROMAREA= ( lowblock#—[, EOD )
,highb lock#—|

Chapter 10. Partial Database Reorganization Utility (DFSPRCT1 and DFSPRCT2) 101



Partial Reorganization IBM Confidential

v

»—TOAREA= (ddname——, EQD ,EOD )
—[,lowblock#—| I— highblock#—| |—PSB=psbname—I

H

|—SORTOPT=sor7.‘options—l

DBNAME=
Specifies the database to be partially reorganized. This operand must be the
name of a DBD with HD organization.

Requirement: DBNAME is required as the first keyword and must appear only
once.

KEYRANGE=

Specifies one range of keys to be reorganized. At least one KEYRANGE must
be provided if the database is HIDAM. Up to 10 KEYRANGESs are allowed. The
operands are the root segment or generic keys, with a maximum of 255 bytes
each. Keys are specified as either character or hexadecimal values. Character
keys are the default. Keys can be expressed in hexadecimal by preceding the
value with an X and enclosing the value in single quotation marks; for example,
KEYRANGE=(X'C8C5ET7', X'D2C5E8"). The high key value can be specified as
EOD if the upper limit is the end of the database.

KEYRANGE is invalid if the database is HDAM.

The KEYRANGE keyword must be immediately followed by a TOAREA
keyword.

FROMAREA=
Specifies one range of blocks to be reorganized. At least one FROMAREA must
be provided if the database is HDAM. Up to 10 of these keywords are allowed.
The operands are block numbers in the root addressable area. The high block
number can be specified as EOD if the upper limit is the last block in the root
addressable area.

FROMAREA is invalid if the database is HIDAM.

The FROMAREA keyword must be immediately followed by a TOAREA
keyword.

TOAREA=
Specifies one area of the database into which reorganized segments must be
placed. TOAREA keywords are grouped in sets, with one occurrence per set for
each data set group in the database being reorganized. One set must be
provided for each KEYRANGE or FROMAREA specified. ddnames must be the
name of a DD defining a data set in the database being organized.

If both low block number and high block number are specified, the rules are the
same as for FROMAREA.

EOD can be the value for either the low block number or the high block
number. When EOD is specified as the low block number, the segments are
placed beginning at the end of the overflow area. In this case, no high block
number is specified. When EOD is specified as the high block number, the
TOAREA extends from the low block number to the end of the data set group.

PSB=
Specifies the name of a PSB to be generated in Step 1, to be used in Step 2.
You can omit this keyword if a PSB has already been generated by a previous
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execution of Partial Database Reorganization, and a new PSB is not desired.
This keyword can also be omitted if you provide a PSB that exactly follows the
PSB example at the end of this section.

SORTOPT=
Specifies options for all sorts. SORTOPT is optional, and it can be specified
only once.

Restriction: The character string located in quotes cannot exceed 69
characters.

Only those sort options that you want to use are entered in the operand string.
No extra commas are needed for omitted SORTOPT operands. Default options
for sorts in Partial Database Reorganization are the normal z/OS sort option
defaults.

Sort options that you can use with the Partial Database Reorganization utility
are:

MAX MAX
»>—SORTOPT= PEER ,SIZE=J:XXXX_—|—,CORE=J:XXXX

,FLAG= I
BALN —[U
0SCL ,MSG=——NO
POLY CC
CRCX CP
AC
AP

pCc-

»—,DIAG > <

Related Reading: See DFSORT Application Programming Guide for a
description of all the sort options that can be used with this utility.

Step 2 Utility Control Statement

»>—DBNAME=dbname >
|—RESTART=(:heckpo int idnumber—|

». »<

LSCANS EG=—"—(dbname ,segmen tname)»\J

DBNAME=
Specifies the database to be partially reorganized. dbname must be the same
dbname that was specified for Step 1.

RESTART=
Specifies that partial reorganization is to be restarted from the checkpoint
named. If RESTART is specified it must appear only once. All other keywords
except DBNAME are ignored.

SCANSEG=
Specifies segment types to be included in the scan process. One or more
SCANSEG statements can be included in a single execution of Step 2. Only
DBD names and segment names listed in the optional scan section of the Step
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1 option report can be used as operands. (Segments listed as requiring the
scan need not be specified with this statement; they are automatically scanned.)

If other segments in the same database require the scan, including the optional
segments for the scan can result in improved performance.

Partial Database Reorganization Return Codes

This program provides return codes preceded, in the case of errors, by numbered
messages to the SYSPRINT data set that more fully explain the results of program
execution. The return codes are as follows:

Code Meaning

0 All requested operations have completed successfully
4 Warning message issued

8 Severe errors causing job termination have occurred

Related Reading: See|[IMS Version 9: Messages and Codes, Volume 1| for a
detailed explanation of the numbered messages.

Partial Database Reorganization Examples

The examples in this section contain the following comment line above the SYSIN
statement to aid in column alignment.

This comment line is for reference only.

For the examples in this section, if you are using DBRC without dynamic allocation,
you must add the DD statements shown in to the sample JCL:

//RECON1 ~ DD DSN=IMS.RECONI1,DISP=SHR
//RECON2 DD DSN=IMS.RECON2,DISP=SHR
//RECON3 DD DSN=IMS.RECON3,DISP=SHR

Figure 33. DD Statements for Using DBRC without Dynamic Allocation

Step 1 Example

104

The following example shows the JCL and utility control statements to run Step 1 of
the Partial Database Reorganization utility.

//LOAD1 EXEC PGM=DFSRRC00,

// PARM="DLI,DFSDDLTO,PRPSBOIL, 554555555 sN,N'
//PRINTDD DD SYSOUT=A

//PROIDD DD DSN=PRO1RWOO,DISP=SHR

//PRO1IDD DD DSN=PRO1I,DISP=SHR

//1IMS DD DSN=IMS.PSBLIB,DISP=SHR

// DD DSN=IMS.DBDLIB,DISP=SHR

//1EFRDER DD DUMMY

//DFSVSAMP DD input for VSAM and OSAM buffers and options
//SYSIN DD DSN=IMS.DBTDATA(PRO1DT),DISP=SHR
//PTSTE17 EXEC PGM=DFSPRCT1,COND=EVEN

//1IMS DD DSN=IMS.PSBLIB,DISP=SHR

// DD DSN=IMS.DBDLIB,DISP=SHR

//SYSPRINT DD SYSOUT=A,DCB=(BLKSIZE=1210)

//SYSUDUMP DD SYSOUT=A

//SYSPUNCH DD DSN=&&DPSB10,SPACE=(TRK, (2,1)),UNIT=SYSDA,
/] DISP=(,PASS)
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//DFSPRCOM DD  DSN=&&DPR10,SPACE=(TRK, (2,1)),UNIT=SYSDA,
// DISP=(,PASS)

//SYSIN DD =
KEYRANGE=(000010,000020)
TOAREA=(PRO1DD, 1, EOD)
KEYRANGE= (000030, 000040)
TOAREA=(PRO1DD, 1, EOD)
KEYRANGE= (000050, 000060)
TOAREA= (PRO1DD, 1, EOD)
KEYRANGE= (000070, 000080)
TOAREA=(PRO1DD, 1, EOD)
KEYRANGE= (000090, 000100)
TOAREA=(PRO1DD, 1, EOD)
KEYRANGE=(000110,000120)
TOAREA=(PRO1DD, 1, EOD)
KEYRANGE=(000130,000140)
TOAREA=(PRO1DD, 1, EOD)
PSB=PTSTEL7

The following are sample output reports from Step 1. contains the input

statements.
IMS PARTIAL REORGANIZATION - STEP 1 INPUT STATEMENTS 137/89
[ I loooooee, 2iiiiiinnn K 4ol TN b.oveeennn. Tovevunnnn 8

12345678901234567890123456789012345678901234567890123456789012345678901234567890

DBNAME=PRO7RW12
KEYRANGE=(000100,000200)
TOAREA=(PRO7DD,005,007)
PSB=PTSTNO7

Figure 34. Partial Database Reorganization Step 1 Input Statements

Figure 35| contains the range values.

IMS PARTIAL REORG - RANGE VALUES FOR DBD - PROIRWOO 137/89 PAGE
KEYRANGE = '000100'

TO '000200'
TOAREA = 00000005 TO 00000007 DDNAME = PRO7DD

Figure 35. Partial Database Reorganization Range Values

Figure 36|contains the names of segments for required scanning.

IMS PARTIAL REORG - REQUIRED SEGMENT SCAN FOR DBD - PRO1RWOO 137/89 PAGE 3

NO SEGMENT FOUND FOR REQUIRED SCAN

Figure 36. Partial Database Reorganization Required Segment Scan

Figure 37|contains the names of segments for optional scanning.

IMS PARTIAL REORG - OPTIONAL SEGMENT SCAN FOR DBD - PRO1RWOO 137/89 PAGE 4

NO SEGMENT FOUND FOR OPTIONAL SCAN

Figure 37. Partial Database Reorganization Optional Segment Scan
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PSB Example
Figure 38|shows the PSB source statements generated by Step 1 if the PSB
keyword is included in the Step 1 input control statements.

PCB TYPE=DB,NAME=PRO7RW12,KEYLEN=12,PROCOPT=GIR
SENSEG ~ NAME=D,PARENT=0
SENSEG ~ NAME=F,PARENT=D

PCB TYPE=DB,NAME=PRO71,KEYLEN=6,PROCOPT=G
SENSEG ~ NAME=INDEX,PARENT=0

PCB TYPE=DB,NAME=PRO7R,KEYLEN=12,PROCOPT=GIR
SENSEG ~ NAME=A,PARENT=0
SENSEG ~ NAME=C,PARENT=A

PCB TYPE=GSAM, DBDNAME=DFSPRWF2,PROCOPT=L

PCB TYPE=GSAM, DBDNAME=DFSPRWF3,PROCOPT=L

PCB TYPE=GSAM, DBDNAME=DFSPRWF4,PROCOPT=L

PCB TYPE=GSAM, DBDNAME=DFSPRWF5,PROCOPT=L

PSBGEN LANG=COBOL,CMPAT=YES,PSBNAME=PTSTNO7

Figure 38. PSB Source Statements

DBD Examples
Figure 39|shows the DBDs that must be generated before executing Step 2.

DBD NAME=DFSPRWF2,ACCESS=(GSAM,BSAM) *
DATASET DD1=DFSPRWF2,RECFM=FB,RECORD=18,BLOCK=10

DBDGEN

FINISH

END

DBD NAME=DFSPRWF3,ACCESS=(GSAM,BSAM) *
DATASET DD1=DFSPRWF3,RECFM=FB,RECORD=18,BLOCK=10

DBDGEN

FINISH

END

DBD NAME=DFSPRWF4,ACCESS=(GSMA,BSAM)

DATASET DD1=DFSPRWF4,RECFM=VB,RECORD=1000,BLOCK=1
DBDGEN

FINISH

END

DBD NAME=DFSPRWF5,ACCESS=(GSAM,BSAM) *
DATASET DD1=DFSPRWF5,RECFM=VB,RECORD=1000,BLOCK=1

DBDGEN

FINISH

END

Figure 39. DBDs needed to execute Step 2

Step 2 Example
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[Figure 40 on page 107|shows the JCL and utility control statements required to run
Step 2.

Utilities Reference: Database Manager and Transaction Manager



IBM Confidential

//STEP2  EXEC

//
//STEPLIB
//DFSRESLB
//DFSPRWF1
//DFSPRWF2
//
//DFSPRWF3
//
//DFSPRWF4
//
//DFSPRWF5
//
//DFSPRWF6
//DFSPRWF7
//DFSPRWF8
//DFSPRWF9
//DFSPRWFA
//SORTLIB
//SORTWKO1
//SORTWKO2
//SORTWKO3
//1MS

//
//T1EFRDER
//
//SYSPRINT
//DFSPRCOM
//SYSUDUMP
//SYSOUT
//PRO7DD
//PRO7RDD
//PRO7RIDD
//PRO71IDD

DD
DD
DD
DD
DD

DD

DD

PGM=DFSRRCOO
PARM=(DLI,DFSPRCT2,PTSTNO7)
DSN=IMS.SDFSRESL,DISP=SHR
DSN=IMS.SDFSRESL,DISP=SHR

DISP=(,PASS),UNIT=SYSDA,SPACE=(CYL, (10,
DISP=(,PASS),UNIT=SYSDA,SPACE=(CYL, (01,

DCB=(RECFM=FB,LRECL=18,BLKSIZE=180)

DISP=(,PASS),UNIT=SYSDA,SPACE=(CYL, (01,

DCB=(RECFM=FB,LRECL=18,BLKSIZE=180)

DISP=(,PASS),UNIT=SYSDA,SPACE=(CYL, (01,

DCB=(RECFM=VB,LRECL=1000,BLKSIZE=1004)

DISP=(,PASS),UNIT=SYSDA,SPACE=(CYL, (01,

DCB=(RECFM=VB,LRECL=1000,BLKSIZE=1004)

DISP=(,PASS),UNIT=SYSDA,SPACE=(CYL, (01,
DISP=(,PASS),UNIT=SYSDA,SPACE=(CYL, (01,
DISP=(,PASS),UNIT=SYSDA,SPACE=(CYL, (01,
DISP=(,PASS),UNIT=SYSDA, SPACE=(CYL, (01,
DISP=(,PASS),UNIT=SYSDA,SPACE=(CYL, (01,

DSN=SYS1.SORTLIB,DISP=SHR
UNIT=SYSDA,SPACE=(CYL,1)
UNIT=SYSDA,SPACE=(CYL,1)
UNIT=SYSDA,SPACE=(CYC,1)
DSN=IMS.PSBLIB,DISP=SHR
DSN=IMS.DBDLIB,DISP=SHR
DSN=IMS.LOG1,DISP=(NEW,KEEP),
UNIT=TAPE,VOL=SER=222222
SYSOUT=A,DCB=(BLKSIZE=1210)
DSN=#*.PTSTNO7 . DFSPRCOM, DISP=(OLD, KEEP)
SYSOUT=A

SYSOUT=A
DSN=PRO7RW12,DISP=0LD
DSN=PRO7R,DISP=0LD
DSN=PRO7RI,DISP=0LD
DSN=PRO7I,DISP=0LD

5))
1))

1))
1))
1))

1))
1))
1))
1))
1))

Partial Reorganization

F T e R it B e T e LT e (T Sy A

//SYSIN

DD

*

DBNAME=PRO7RW12
//DFSVSAMP DD =

1024,4
4096,8
//DFSCTL

DD

*

SBPARM ACTIV=COND

/*

Figure 40. JCL and Utility Control Statements required for Step 2

The following are sample output reports from Step 2. |Figure 41| contains the input

statements.

IMS PARTIAL REORGANIZATION - STEP 2 INPUT STATEMENTS 137/89 PAGE 1

(O Tooooooe, AR K 4ol Seviiiint. 6.vevnnnn. Tovevennnn 8

12345678901234567890123456789012345678901234567890123456789012345678901234567890
DBNAME=PRO7RW12

Figure 41. Partial Database Reorganization Step 2 Input Statements

[Figure 42 on page 108| [Figure 43 on page 109} and [Figure 44 on page 109|contain

unload statistics.
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IMS PARTIAL REORG - UNLOAD STATS FOR RANGE 1 FOR DBD - PRO7RW12 137/89 PG 2

* SEGMENT STATISTICS * RECORD STATISTICS *
SEGMENT SEG  DSG  BLOCK % OF SEG IN SAME BLK AS: AVEGRAGE AVERAGE AVERAGE ~ TOTAL AVG SEG PER
NAME LVL  NUM  SIZE PHY-TWIN PHY-PAR TWINS CHILDREN  LENGTH SEGMENTS DB RECORD
D 1 1 4096 79.3 N/A N/A 2.2 44.0 29 1.0
F 2 1 4096 90.6 92.2 2.2 0.0 36.0 64 2.2
TOTAL SEGMENTS UNLOADED = 93
AVERAGE DATABASE RECORD LENGTH = 123.2
NUMBER OF ROOT ANCHOR POINTS PER BLOCK = 1

KEYRANGE = '000100'
TO '000200"

Figure 42. Partial Database Reorganization Unload Statistics

The fields in the PARTIAL REORGANIZATION - UNLOAD STATISTICS report are:

SEGMENT NAME
The name of the segment type being unloaded/reloaded

SEG LVL
The hierarchic level number of the segment type being unloaded or reloaded

DSG NUM
The data set group number of the segment type being unloaded or reloaded

BLOCK SIZE
Block size of the data set group

% OF SEG IN SAME BLK AS PHY-TWIN
The percentage of segments of this type which occupy the same database
block as the previously unloaded or reloaded physical twin segment

% OF SEG IN SAME BLK AS PHY-PAR
The percentage of segments of this type which occupy the same database
block as the previously unloaded or reloaded physical parent segment

AVERAGE TWINS
The average number of physical twins within the twin families

AVERAGE CHILDREN
The average number of children of this segment type

AVERAGE LENGTH
The average length of segments of this type

TOTAL SEGMENTS
The total number of segments being unloaded or reloaded

AVE SEG PER DB RECORD
The average number of segments per database record
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IMS PARTIAL REORGANIZATION - UNLOAD STATISTICS FOR RANGE 1 FOR DBD - PRO7RW12 137/89 PAGE 3

RANGE OF UNLOADED SEGMENTS

DATA SET LOW BLOCK  HIGH BLOCK
GROUP NUMBER ~ NUMBER NUMBER
2 2 5

Figure 43. Range of Unloaded Segments

The fields in the RANGE-OF-UNLOADED-SEGMENTS report are:

RANGE OF UNLOADED SEGMENTS
The actual range of the segments being unloaded. (For an HDAM database,
this number is probably different from the range specified.)

DATA SET GROUP NUMBER
The data set group number of the segment type being unloaded or reloaded.

LOW BLOCK NUMBER
The lowest block number of the segments unloaded within the data set group.

HIGH BLOCK NUMBER
The highest block number of the segments unloaded within the data set group.

IMS PARTIAL REORGANIZATION - UNLOAD STATISTICS FOR RANGE 1 FOR DBD - PRO7RW12 137/89 PAGE 4

DISTRIBUTION OF DATABASE RECORDS

NUMBER OF OBSERVED PERCENT ~ CUMULATIVE  CUMULATIVE

BLOCKS FREQUENCY  TOTAL PERCENT REMAINDER
1 27 93.10 93.10 6.90
2 2 6.90 100.00 0.00

MAXIMUM BLOCKS FOR A DATABASE RECORD = 2

MEAN OBSERVED FREQUENCY = 1.07

Figure 44. Distribution of Database Records

The fields in the DISTRIBUTION-OF-DATABASE RECORDS report are:

DISTRIBUTION OF DATABASE RECORDS
The distribution of the database records unloaded over the number of physical
blocks. This report only tabulates 1 through 40 blocks; distributions over 40
blocks are accumulated in one entry.

NUMBER OF BLOCKS
The number of physical blocks occupied by a database record.

OBSERVED FREQUENCY
The number of database records observed for the distribution.

PERCENT TOTAL
The percentage of the database records observed over the total database
records unloaded.

CUMULATIVE PERCENT
Total percentage up to this point.

CUMULATIVE REMAINDER
Total percentage remaining up to this point.
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MAXIMUM BLOCKS FOR A DATABASE RECORD
The maximum number of blocks occupied by a database record.

MEAN OBSERVED FREQUENCY
The average number of blocks occupied by unloaded database records.

[Figure 45|and [Figure 46 on page 111|show reload statistics.

IMS PARTIAL REORGANIZATION - UNLOAD STATISTICS FOR RANGE 1 FOR DBD - PRO7RW12 137/89 PAGE 5
SEGMENT ~ SEG  DSG BLOCK % OF SEG IN SAME BLK AS:  RELOAD  DIFFERENCE
NAME LVL  NUM SIZE PHY-TWIN PHY-PAR COUNT RELOAD-UNLOAD
D 1 1 4096 96.6 N/A 29 0
F 2 1 4096 98.4 98.4 64 0
TOTAL SEGMENTS RELOADED = 93

Figure 45. Partial Database Reorganization—Reload Statistics

The fields in are:

SEGMENT NAME
The name of the segment type being unloaded or reloaded

SEG LVL
The hierarchic level number of the segment type being unloaded or reloaded

DSG NUM
The data set group number of the segment type being unloaded or reloaded

BLOCK SIZE
Block size of the data set group

% OF SEG IN SAME BLK AS PHY-TWIN
The percentage of segments of this type which occupy the same database
block as the previously unloaded or reloaded physical twin segment

% OF SEG IN SAME BLK AS PHY-PAR
The percentage of segments of this type which occupy the same database
block as the previously unloaded or reloaded physical parent segment

RELOAD COUNT
The number of segments reloaded

DIFFERENCE RELOAD-UNLOAD
The difference between the number of segments unloaded and the number
reloaded

TOTAL SEGMENTS RELOADED
The total number of segments reloaded for the specific range

[Figure 46 on page 111]is a sample report for a range of reloaded segments.
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IMS PARTIAL REORGANIZATION - UNLOAD STATISTICS FOR RANGE 1 FOR DBD - PRO7RW12

RANGE OF RELOADED SEGMENTS

DATA SET LOW BLOCK  HIGH BLOCK BYTE COUNT INSERTED
GROUP NUMBER NUMBER NUMBER TO OVERFLOW
1 5 6 N/A

DFS30001 SUCCESSFUL COMPLETION OF PARTIAL REORGANIZATION

Figure 46. Range of Reloaded Segments

137/89 PAGE 6

The fields in the RANGE-OF-RELOADED-SEGMENTS report are:

DATA SET GROUP NUMBER

The data set group number of the segment type being reloaded

LOW BLOCK NUMBER

The lowest block number of the segments reloaded within the data set group

HIGH BLOCK NUMBER

The highest block number of the segments reloaded within the data set group

BYTE COUNT INSERTED TO OVERFLOW

The number of bytes inserted into the overflow area (HDAM only)

Figure 47|shows scan statistics.

IMS PARTIAL REORGANIZATION - UNLOAD STATISTICS FOR RANGE 1 FOR DBD - PRO7RW12
DATABASE NAME SEGMENT NAME SCAN COUNT
PRO5R D 100
TOTAL SEGMENTS SCANNED = 100

DFS3000I SUCCESSFUL COMPLETION OF PARTIAL DATABASE REORGANIZATION

Figure 47. Partial Database Reorganization Scan Statistics

137/89 PAGE 7

The fields in the PARTIAL-REORGANIZATION-SCAN-STATISTICS report are:

DATABASE NAME
The name of the database that was scanned

SEGMENT NAME
The name of the segment type that was scanned

SCAN COUNT
The number of segments scanned for this segment type
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Chapter 11. Database Scan Utility (DFSURGSO0)

Use the Database Scan utility to scan non-HALDB databases that are not being
loaded or reorganized. This utility locates segments containing logical relationships
that are affected when other databases are loaded, reorganized, or both. For each
segment affected, the utility generates one or more output records, depending on
the relationships in which that segment is involved. The records are written to the
DFSURWEF1 output work data set allocated to this utility.

This utility generates a work data set that is used as one of the inputs to the Prefix
Resolution utility.

The information in identifies inputs and outputs for the Database Scan utility.
Table 7. Inputs and Outputs used by the Database Scan Utility

Input Output
RECON Work data set
DBD library Output messages

Input control statements

Control data set

Databases to be scanned

[Figure 48 on page 114]shows a flow diagram of the Database Scan utility.
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Figure 48. Database Scan Utility

The functions of this utility can be performed by the Utility Control Facility.

Related Reading: Refer to|Chapter 34, “Utility Control Facility (DFSUCFQ0),” on|
lpage 335]for a description of its operation.

In the Chapter:

+ [‘Recovery and Restart]

+ [{JCL Requirements” on page 115

« [‘Utility Control Statements” on page 117}

+ [‘Output Messages and Statistics” on page 119|
+ [‘Return Codes” on page 120

+ [‘Example” on page 120|

Recovery and Restart

114

If execution of the Database Scan utility is abnormally terminated for any reason
other than a database 1/O error, program execution can be resumed by a restart
operation.

If execution of this utility is abnormally terminated because of a database 1/O error,
do the following:

1. Determine the cause of the error and take the necessary action to correct it.
2. Restore the database as it existed before execution of this utility.
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3. Request a restart operation.

JCL Requirements
The Database Scan utility is executed as a standard z/OS job. You must provide
JCL statements:
* A JOB statement that you define
* An EXEC statement
» DD statements that define inputs and outputs

EXEC Statement

The EXEC statement must be in the form:
PGM=DFSRRC0O0,PARM="ULU,DFSURGSO"

The normal IMS positional parameters such as SPIE and BUF can follow the
program name in the PARM field.

Related Reading: See Member Name DBBBATCH or DLIBATCH in |IMS Version 9:
[nstallation Volume 2: System Definition and Tailoring| for additional information on
executing a batch processing region.

The Database Scan utility can be passed a buffer size parameter on this statement.
The buffer size is most useful if the block size of the database is such that more
than 7KB is required to have two blocks in storage. This allows sequential GETs in
one block while the second is being read in from a storage device.

DD Statements

STEPLIB DD
Points to IMS.SDFSRESL, which contains the IMS nucleus and required action
modules. If STEPLIB is unauthorized by having unauthorized libraries
concatenated to IMS.SDFSRESL, a DFSRESLB DD statement must be
included.

DFSRESLB DD
Points to an authorized library that contains the IMS SVC modules.

IMS DD
Defines the library containing the DBDs that describe the databases to be
scanned, plus any logically related databases. The data set must reside on a
direct-access device.

This DD statement is required.

SYSIN DD
Defines the input data set for this program. The data set can reside on a tape,
or a direct-access device, or be routed through the input stream. This DD
statement is only required if utility control statements are provided as input to
this program.

DCB parameters specified within the program are RECFM=FB and LRECL=80.
BLKSIZE must be specified on this DD statement. If BLKSIZE is not specified,
there is no BLKSIZE default, and the results are unpredictable.

SYSPRINT DD
Defines the message output data set. The data set can reside on a printer, a
tape, or a direct-access device, or be routed through the output stream.
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DCB parameters specified within this program are RECFM=FB, LRECL=120. If
BLKSIZE is specified, it must be a multiple of 120.

This DD statement is required.

SYSUDUMP DD
Defines the dump data set for this program. This DD statement is required only
if the ABEND utility control statement is included. The data set can reside on a
printer, a tape, or a direct-access device, or be routed through the output
stream.

DFSURCDS DD
Defines the control data set for this program. It must be the output control data
set generated by the Database Prereorganization utility. The data set must
reside on either a tape or a direct-access device.

This DD statement is required.

DFSURSRT DD
Defines the data set to be used for restart purposes. This data set is not
required if restart is not desired.

For restart processing, ensure that the DFSURSRT DD concatenation is the
same as the DFSURWF1 DD concatenation from the previous scan. However,
you can begin the DFSURSRT concatenation with the data set that contains the
record identified in the RSTRT command. Examine the checkpoint information in
SYSPRINT from the previous scan execution to determine which data set this
is.

If the original DFSURWF1 was a single data set, specify the data set in the
DFSURSRT DD statement.

database DD
References the database that is to be scanned as indicated by the Database
Prereorganization utility. DD statements must be present for each database.
The ddnames must match the ddname indicated in the DBD. The data set must
reside on a direct-access device.

DFSURWF1 DD
Defines the input/output work data sets for this program. This data set contains
output from this database scan utility and is included in the concatenation which
forms the SORTIN data set for the Prefix Resolution utility. This data set is
supplied as one of the inputs to the Prefix Resolution utility, and as the output
for the Initial Load and Database Scan utilities. The data set can reside on a
tape or a direct-access device.

DCB parameters specified within this program are RECFM=VB and
LRECL=900. BLKSIZE must be specified on this DD statement. If BLKSIZE is
not specified, there is no BLKSIZE default, and the results are unpredictable.

DFSVSAMP DD
Describes the data set that contains the buffer information required by the DL/I
Buffer Handler.

Related Reading: See “Specifying the IMS Buffer Pools” in|IMS Version 9:|
[nstallation Volume 2: System Definition and Tailoring| for additional information
on control statement format and buffer pool structure.

The data set can reside on a tape, direct-access device, or it can be routed
through the input stream.

This DD statement is required.
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DFSCTL DD
Describes the data set containing SBPARM control statements, which request
activation of sequential buffering (SB).

Related Reading: See “SB Parameters (SBPARM) Control Statement” in [MS]
Version 9: Installation Volume 2: System Definition and Tailoring| for a
description of SBPARM control statements.

The DFSCTL file can be either a sequential data set or a member of a PDS.
The record format must be either F, FB, or FBS and the record length must be
80. The data set can reside on a direct-access device, a tape, or be routed
through the input stream. This DD statement is optional.

RECON1 DD
Defines the first DBRC RECON data set.

RECON2 DD
Defines the second DBRC RECON data set.

RECON3 DD
Defines the optional DBRC RECON data set used when an error is
encountered in RECON1 or RECON2. This RECON data set must be the same
RECON data set as the control region is using.

Do not use these RECON data set ddnames if you are using dynamic
allocation.

Utility Control Statements

The Database Scan utility has four utility control statements:

DBS Names a database segment that is to be scanned by the Database
Scan utility

CHKPT Indicates that checkpoint operations are to be performed during
operation of this program

RSTRT Indicates a restart operation is to be performed by this program

ABEND Indicates a storage dump is provided if any abnormal condition

occurs during execution of this utility

DBS Statement

>
»»—DBS=database-name ,segment-name |_ J > <
SEG

This utility control statement names a database segment that is to be scanned by
the Database Scan utility. One or more of these statements can be provided. The
database name and segment name must be padded with sufficient blanks to
provide a total length of 8 characters each. User comments can be included
following the parameter specifications.

If DBS control statements are not provided, the scan information provided by the
control data set from the Database Prereorganization utility is used and only those
database names and segment names appearing in the control data set are
accepted. (All databases provided on the scan list must be scanned prior to
execution of the Prefix Resolution utility.)
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If DBS control statements are not provided, the databases to be scanned are:
* Scanned sequentially, using unqualified GN calls for HISAM databases

* Scanned by segment, using GN calls qualified by segment names for HDAM, or
HIDAM databases

If DBS control statements are provided to the Database Scan utility, the scan list
provided in the control data set is ignored entirely and work data set records are
generated only for those segments named on the DBS statements. These segment
names must, of course, exist in the control data set or the DBS control statements
are also ignored.

Even if a scan list is provided through DBS control statements, the control data set
must still be provided to this utility because it contains other information that is
required by the Database Scan utility.

The scan list contained in the SYSPUNCH output data set of the Database
Prereorganization utility can be used as input to the Database Scan utility. The
value of using the SYSPUNCH output as input to this utility is that, if multiple
databases need to be scanned, they can be scanned in parallel with multiple
executions of the Database Scan utility. This can be done by separating the
SYSPUNCH output (DBS= statements) by database name and submitting scan
control statements for each database to different executions of the utility.

The SEQ and SEG options specify the method to be used to scan a database. The
SEQ option indicates that a database is to be scanned sequentially by using
unqualified GN calls. The SEG option indicates that a database is to be scanned by
using GN (Get Next) calls qualified by segment name. The scan method option
specified on a DBS control statement applies to all segments to be scanned in the
database named on the control statement, not just to the specific segment named
on the control statement.

If the scan method option is specified on multiple DBS control statements for a
particular database, the method specified on the last DBS control statement
encountered for that database is used for the entire database. If neither option is
specified, the SEQ option defaults for HISAM databases and the SEG option
defaults for HDAM or HIDAM databases.

The efficiency of scanning an HD database can be improved by specifying the SEQ
option if many segment types are to be scanned. Conversely, the efficiency of
scanning a HISAM database can be improved by specifying the SEG option if few
segments are to be scanned. The relative efficiency obtained by either scan method
depends upon the particular structure of the database to be scanned. In some
cases, you must determine the best method by usage.

CHKPT Statement

NO—|
»»—CHKPT= |_nnnnn ><

This utility control statement indicates that checkpoint operations are to be
performed during operation of this program. A checkpoint record is written to the
data set specified by the DFSURWF1 DD statement every time the number of
records specified by nnnnn is generated. As each checkpoint record is generated, a
checkpoint message (DFS867) is issued to the z/OS system console. The message
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indicates the name of this program, the checkpoint number of the checkpoint record
written, and the output volume serial of the volume being written. Save the
checkpoint messages in case a restart operation is required.

RSTRT Statement

NO—|
»»—RSTRT=——nnnnn,volser

A\
A

This utility control statement indicates that a restart operation is to be performed by
this program. “nnnnn” is a 5-digit decimal number and “volser” is the volume serial
identifier of the input volume containing the checkpoint record numbered “nnnnn”.
The parameters “nnnnn” and “volser” can be obtained from the checkpoint
messages that were issued to the z/OS system console.

If the volume specified on this statement is not mounted, FEOVs are issued until
the correct volume is made available. The volume specified on this statement must
be identified by the DFSURSRT DD statement. The restart module reads records
present on the volume identified by this DD statement until the checkpoint record
numbered “nnnnn” is encountered.

After each record is read, it is written to the data set identified by the DFSURWF1
DD z/OS system console indicating this program name, the checkpoint number, and
the volume serial. Because the checkpoint record specified on the “RSTRT” control
statement was written to the data set identified by the DFSURWF1 statement, the
current volume available to that data set appears in the restart-completed message.

Processing continues from the restart point. The volume containing the specified
checkpoint record, and any succeeding volumes that were written during a previous
execution of this program, must not be included in the data set supplied to the
Prefix Resolution utility (DFSURG10).

ABEND Statement

»>—ABEND ,e

Include this optional utility control statement when a storage dump is required for
diagnostic purposes. If included in the input stream, and if any abnormal condition
arises during execution of this utility, any return code greater than zero causes an
abend U0955 to be issued. The abend is issued at end of program execution, and a
storage dump is provided at that time. If this control statement is included, a
SYSUDUMP DD statement is also required.

Output Messages and Statistics

The output messages issued by this utility include DFS3391 and DFS340I. The
DFS3391 message indicates when the scan processing started for the database
named on the DBS utility control statement. Message DFS340I indicates that scan
processing is completed.

Related Reading: Other output messages issued by this utility denote error
conditions that are fully explained in [MS Version 9: Messages and Codes, Volume]
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Return Codes

The following return codes are provided at program termination:

Code Meaning
0 No errors were detected
8 One or more error messages were issued

Example

For the example in this section, if you are using DBRC without dynamic allocation,
you must add the DD statements shown in to the sample JCL:

//RECON1 DD DSN=IMS.RECON1,DISP=SHR
//RECON2 DD DSN=IMS.RECON2,DISP=SHR
//RECON3 DD DSN=IMS.RECON3,DISP=SHR

Figure 49. DD Statements for Using DBRC without Dynamic Allocation

[Figure 50] shows the JCL required to scan the database defined by the HDRELTD
DD statement. This database is logically related to one or more other databases
which the user indicated on either the DBIL or the DBR control statement supplied
to the Database Prereorganization utility. The information in the control data set
from the Database Prereorganization utility is used in preference to control
statements.

//STEP1  EXEC PGM=DFSRRCOO,PARM="ULU,DFSURGSO"
//STEPLIB DD DSN=IMS.SDFSRESL,DISP=SHR
//DFSRESLB DD DSN=IMS.SDFSRESL,DISP=SHR

//IMS DD DSN=IMS.DBDLIB,DISP=SHR
//SYSPRINT DD SYSOUT=A,DCB=BLKSIZE=1200
//DFSURWF1 DD DSN=IMS.URWF1,DISP=(NEW,KEEP),

// UNIT=TAPE,VOL=SER=TAPE11,LABEL=(,SL),
/1l DCB=(LRECL=300,BLKSIZE=1008,RECFM=VB)
//HDRELTD DD DSN=DATABASE.DBRELATD,DISP=0LD,

/] UNIT=SYSDA,VOL=SER=DB0003,

//DFSURCDS DD DSN=IMS.RLCDS,DISP=0LD,

// UNIT=SYSDA,VOL=SER=IMSMSC

//DFSVSAMP DD input for VSAM and OSAM buffers and options

Figure 50. Scanning a Database Defined by the HDRELTD DD Statement

DD statements must be included for all logically related databases.
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Chapter 12. Database Prefix Resolution Utility (DFSURG10)

Use the Database Prefix Resolution utility to accumulate the information generated
on work data sets during the load, reorganization, or both of one or more
databases. This utility produces an output data set that contains the prefix
information needed to complete the logical relationships defined for the databases.
Optionally, it produces an output data set containing information needed to create or
update secondary index databases. There are no utility control statements for this
utility.

Note: Prefix resolution is not required for HALDB databases.

The information in identifies inputs and outputs used by the Database Prefix
Resolution utility.

Table 8. Data sets used by the Database Prefix Resolution Utility

Input Output
Control data set Work data set
Sort input Messages

Sort merge library

Sort work data set

Work data set

Index work data set

[Figure 51 on page 122|is a flow diagram of the Database Prefix Resolution utility.
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Figure 51. Database Prefix Resolution Utility

The functions of this utility can be performed by the Utility Control Facility.

Related Reading: Refer to|Chapter 34, “Utility Control Facility (DFSUCF00),” on|
|Qage 335| for a description of its operation.

In this Chapter:

:

« [YJCL Requirements” on page 123

« [*Output Messages and Statistics” on page 127|
« ['Return Codes” on page 127|

* [‘Example” on page 128|

Restrictions

The Database Prefix Resolution utility uses the z/OS SORT/MERGE programs.
Because the maximum sort field permitted by SORT/MERGE is 256 characters, the
following restrictions apply:

* For any given logical parent/logical child pair, the sum of items 1 and 2 must not
exceed 200 characters (the balance of 56 characters is used by IMS for control
purposes):

1. The length of the logical parent’s concatenated key

2. The length of the sequence field of the logical child as seen by its logical
parent
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* The sum must be computed once for the logical parent and once for the logical
child. These summations are treated separately.

* One or more of these quantities can be omitted from the summations as follows:

— The logical parent’'s concatenated key length must be included in both limit
checks if the logical parent is being initially loaded, or if the logical child does
not point to the logical parent with a logical parent pointer.

— The logical child’s sequence field length as seen by its logical parent must be
included in the logical child’s limit check if the logical child is being initially
loaded and if it has a logical twin chain. Otherwise, it can be omitted.

If the limit check is not satisfied for either a logical parent or a logical child,
you can omit loading the logical parent or logical child at initial database load
time. The logical parent or logical child can then be inserted into the database
at a later time by an application program operating in an update mode. Once
a database is loaded, one or more of the components of the limit check can
be omitted.

The Database Prereorganization utility performs the limit check for logical
parent/logical child combinations affected by an intended database initial load or
reload. The limit check is a worst-case check. If the limit check fails for a logical
parent/logical child combination, message DFS885 is issued.

Related Reading: Refer to[IMS Version 9: Messages and Codes, Volume 1] for an
explanation of the message.

IMS makes no assumption of sequence for unkeyed or nonunique keyed segments
during initial database load, and the operating system Sort/Merge does not
guarantee first-in/first-out sequence of records with equal key values. For these
reasons, the sequence of logical child segments of these types might be
inconsistent in successive runs of this program or in successive reorganization runs.

JCL Requirements

The Database Prefix Resolution utility is executed as a standard z/OS job. You
must supply the following:

* A JOB statement that you define
* An EXEC statement
» DD statements that define inputs and outputs

This utility attaches the Sort/Merge program. You can use the IMS-supported PARM
field options available to the Sort/Merge program with this utility by specifying the
desired options in the PARM field of the EXEC statement for this utility.

Related Reading: Refer to S/360 OS Sort/Merge: Programmer’s Guide for a
description of the options.

EXEC Statement

The EXEC statement must be in the form:
//STEP EXEC PGM=DFSURG10,REGION=nnnk,PARM="'options'

nnn is the region size. Because this program invokes the operating system Sort,
program efficiency can be improved by increasing region size.
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The PARM field specifications are not positional. The PARM field options and
defaults are:

»>—EXECPGM=DFSURG10,REGION=nnnk—, PARM=" BALN |_ _| ,FILSZ=n
EOSCL:‘ ,CKPT E,SIZEW

POLY ,FILSZ=En
,SIZE=En

204800— AP—l
>—,C0RE=~|E:14nnnnn——,MSG= AC ,DUMPWF 1= ALL —
AX cC l—,ABEND—| i:,DUMPWF2= n——l—
CP » DUMPWF=
NO
»—, IMSPLEX=plexname ><

If OSCL is specified, a SIZE parameter must be specified.

If you do not specify the defaults indicated for CORE and MSG, the Sort/Merge
program determines the sort method to be used.

Only the keywords shown in this example are passed to the attached Sort/Merge
program. For the MSG parameter, any valid Sort/Merge option is passed to the
Sort/Merge program.

If the CKPT parameter is specified, the Prefix Resolution utility links to the
Sort/Merge program instead of attaching, as previously stated.

The value of CORE must be a 6-digit figure and should be calculated based on the
type of SORT and SORT devices used.

Specify ABEND only when a storage dump is required for diagnostic purposes.
When specified, a SYSUDUMP DD statement is also required.

FILSZ=n
n is the exact number of records in the data set to be sorted. It must take into
account records to be inserted or deleted at exit E15, if any.

If the number of records in the input data set is not the same as the value n
specified, the program terminates with the value n placed in the IN field of the
message IGHO47A or IGH0541.

SIZE=n
n is the exact number of records in the input data set, excluding any changes to
be made at exit E15. SM1 accepts with FILSZ or SIZE, but FILSZ is always to
be preferred when its use is possible, because it allows better optimization.

If the number of records in the input data set is not the same as the value n
specified, the program terminates with the value n placed in the IN field of the
message IGHO47A or IGHO54I.

FILSZ=En or SIZE=En
n is the estimated number of records to be sorted. The value specified for n
must be large enough to include both the input data set and any records added
or deleted at exit E15.
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For example, if total data set size is estimated to be 5000 records, specify
FILSZ=E5000. The maximum allowable size is E+8(Ennnnnnnn).

If the balanced disk technique is being used, the Sort/Merge program prints
message IGHO70I, which states either:

* The size of the file has not been specified
* The decimal number of records has not been specified

If this operand is omitted, the Sort/Merge program assumes that:

» If intermediate storage is tape, the input data set can be contained on one
volume at the blocking factor used by the sort

» If intermediate storage is direct-access, the input data set fits into the space you
have allocated

If possible, give an estimated file size, because this greatly improves SM1’s
optimization and hence performance.

The DUMPWF1, DUMPWF2, and DUMPWF parameters are diagnostic tools to be
used only when you need to see the DFSURWF1 and DFSURWF2 work-file
records exactly as output from the first or second executions of the SORT.

If DUMPWF1 is included, the specified number of records as produced by the first
sort (the sorted DFSURWEF1) is printed in SYSPRINT. Specification of DUMPWF2
requests the same service for sorted DFSURWF2. Both DUMPWF1 and DUMPWF2
requests can be included, but, if the same value of n is desired for both, DUMPWF
is an equivalent specification. The value specified for n can contain up to 9 digits.

STEPLIB DD
Points to the IMS.SDFSRESL, which contains the IMS nucleus and required
action modules.

SYSPRINT DD
Defines the message output data set for this program. The data set can reside
on a printer, a tape, or a direct-access device, or be routed through the output
stream.

DCB parameters specified within this program are RECFM=FB and
LRECL=121. If BLKSIZE is provided on the SYSPRINT DD statement, it must
be a multiple of 121.

This DD statement is required.

SYSUDUMP DD
Defines the dump data set for this program. This DD statement is required only
if the ABEND utility control statement is included. The data set can reside on a
printer, a tape, or a direct-access device, or be routed through the output
stream.

SYSOUT DD
Defines the message output data set for SORT/MERGE. The data set can
reside on a printer, a tape, or a direct-access device, or be routed through the
output stream.

This DD statement is required.
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SORTLIB DD
Defines a data set containing load modules for the operating system
SORT/MERGE program.

This DD statement is required.

SORTWKnn DD
Defines intermediate storage data sets for the operating system SORT/MERGE
program.

Related Reading: Refer to S/360 OS Sort/Merge: Programmer’s Guide for
information regarding specification of number and size of intermediate storage
data sets.

This DD statement is required.

SORTIN DD
Defines the input data set for this program. It is referenced by the operating
system Sort/Merge program and must conform to its JCL requirements. The
data sets referenced by this DD statement must be the DFSURWF1 data sets
produced during a database initial load, reload, or scan operation; those work
data sets must be concatenated to form the SORTIN data set. If there are
multiple data sets with unlike DCB attributes, the data set with the largest
LRECL should be first in the concatenation.

This DD statement is required.

DCB parameters specified within this program are RECFM=VB, and
LRECL=900. The BLKSIZE must be the same as that specified for the work
data sets written during initial database load, database reload, or database
scan. Ensure that BLKSIZE is the same as that specified on the DFSURWF1
DD statement for those programs. If BLKSIZE is not specified, there is no
BLKSIZE default, and the results are unpredictable.

DFSURWF2 DD
Defines an intermediate sort work data set. The data set can reside on a tape
or a direct-access device. The size of the data set is approximately the same as
that of the input data set defined by the SORTIN DD statement.

DCB parameters specified within this program are RECFM=VB and
LRECL=900. BLKSIZE must be provided on this DD statement. If BLKSIZE is
not specified, there is no BLKSIZE default, and the results are unpredictable.

This DD statement is required.

DFSURWF3 DD
Defines the output work data set that contains all output data from this program.
The output data set defined by this statement is supplied as input to the Prefix
Update utility. The data set can reside on a tape or a direct-access device. Its
size is approximately the same as that of the input data set defined by the
SORTIN DD statement.

DCB parameters specified within this program are RECFM=VB and
LRECL=900. BLKSIZE must be provided on the DFSURWF3 DD statement. If
BLKSIZE is not specified, there is no BLKSIZE default, and the results are
unpredictable.

This DD statement is required.

DFSURCDS DD
Defines the control data set generated for this program. It must be the output
control data set generated by the Prereorganization utility.
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This DD statement is required.

DFSURIDX DD
Defines an output work data set which is used if secondary indexes are present
in the DBDs being reorganized/loaded. This data set must be used as input to
the HISAM Unload program (DFSURULDO) for creating, replacing, merging, or
extracting secondary indexes (shared or unshared). This DD statement is
required only if secondary indexes are present. DCB parameters specified
within this program are RECFM=VB and LRECL=900. BLKSIZE must be
provided on the DFSURIDX DD statement.

Output Messages and Statistics

If no errors are detected by this program, the only output message issued is a
normal program termination message, unless STAT or SUMM is specified in the
Database Prereorganization utility control statement. If either is specified, statistics
are printed.

Return Codes

The following return codes are provided at program termination:

Code Meaning
0 No errors were detected.
4 Returned when any of the following messages have been issued

during program execution or the following messages have been
preempted by the SUMM parameter during DB Prereorganization:

DFS878, DFS885, DFS961

8 Returned when data required by prefix update is not written to the
WF3 data set, or when one or more of the following messages has
been issued during program execution:

DFS852, DFS855, DFS857, DFS876, DFS877, DFS879, DFS880,
DFS881

12 Returned when either one or both of the messages listed under
return code 4 and any one or more of the messages listed under
return code 8 have been issued.

16 or higher Returned by the z/OS Sort/Merge program.

If either an 8, 12, or 16 return code is provided by the Prefix Resolution utility
(DFSURG10), do not run the Prefix Update utility (DFSURGPO) because the input
work data set required by DFSURGPO might not have been completely generated
by DFSURG10. Correct the errors indicated by the diagnostic messages and redo
the database operations before attempting to run the Database Prefix Resolution
utility again.

If return code 4 is provided, a legitimate error might or might not be present.

Related Reading: Refer to|IMS Version 9: Messages and Codes, Volume 2| for an
explanation of the DFS878 and DFS885 cautionary messages.

Chapter 12. Database Prefix Resolution Utility (DFSURG10) 127



Prefix Resolution IBM Confidential

Example

uses the Database Prefix Resolution utility to resolve logical relationships
and secondary indexes. Only three work data sets are supplied to SORT/MERGE
and SORT/MERGE is allowed to choose the sort method. SORTIN is the work data
set created at either reload time or initial load time as the DFSURWF1 ddname.

DFSURWEF?2 is an intermediate work file and is deleted at the end of the step.

The DFSURWF3 data set is created here. It is used as input to the Prefix Update
utility.

DFSURIDX is an output data set where the segments required to build a secondary
index using the HISAM Unload/Reload utilities are written.

//PREFXRES EXEC PGM=DFSURG10

//SYSUDUMP DD SYSOUT=A

//SYSPRINT DD SYSOUT=A,DCB=BLKSIZE=1200

//SYSOUT DD SYSOUT=A

//SORTLIB DD DSN=SYS1.SORTLIB,DISP=SHR,VOL=SER=SYSLIB,UNIT=SYSDA
//SORTWKO1 DD UNIT=SYSDA,SPACE=(1008, (60),,CONTIG)

//SORTWKO2 DD UNIT=SYSDA,SPACE=(1008, (60),,CONTIG)

//SORTWKO3 DD UNIT=SYSDA,SPACE=(1008, (60),,CONTIG)

//SORTIN DD DSN=&&WF1,UNIT=SYSDA,DISP=(MOD,PASS)

/! DD DSN=&&WWF1,UNIT=SYSDA,DISP=(MOD,PASS)
//DFSURWF2 DD DSN=&&WF2,UNIT=SYSDA,SPACE=(1008, (30),,CONTIG),
/] DISP=(,PASS),DCB=(RECFM=VB,LRECL=900,BLKSIZE=1008)
//DFSURWF3 DD DSN=&&WF3,UNIT=SYSDA,SPACE=(1008, (30),,CONTIG),
/] DISP=(,PASS),DCB=(RECFM=VB,LRECL=900,BLKSIZE=1008)
//DFSURCDS DD DSN=+.LDJJK310.PREREORG.DFSURCDS,

/] UNIT=SYSDA,DISP=(OLD,PASS),

/] VOL=REF=+.LDJJK310.PREREORG.DFSURCDS

//DBHVSAM1 DD DSN=DIVNTZ04.JJXXSO1K,DISP=SHR
//DBHVSAM2 DD DSN=DIVNTZ04.JJXXSO1E,DISP=SHR
//HIDAM DD DSN=DHONTZ04.JKXXI010,DISP=SHR
//HIDAM2 DD DSN=DHONTZ04.JKXXI020,DISP=SHR
//XDLBTO4I DD DSN=DXINTZ04.JKXXSO1I,DISP=SHR
/*

Figure 52. Resolving Logical Relationships and Secondary Indexes with the Database Prefix
Resolution Utility
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Chapter 13. Database Prefix Update Utility (DFSURGPO)

Use the Database Prefix Update utility to update the prefix of each segment whose
prefix information was affected by a database load, reorganization, or both. The
updating is done using the output generated by the Prefix Resolution utility.

Note: Prefix update is not required for HALDB databases.

The information in identifies inputs and outputs used by the Database Prefix
Update utility.

Table 9. Data sets used by the Database Prefix Update Utility

Output

Input
RECON

Output messages and statistics

Reload output OSAM data set

Unloaded database
DBD library

Input control statements

is a flow diagram of the Database Prefix Update utility.

Input Output
———— .
~_

Recon IMS Databases
tobe Updated
M~~~ —
I_E Co
~_ _ ) )
DBD Library
Database Prefix Log
° Update Utility > Data Sets
o DFSURGPO
Work
Data Set -
Input Control —
Statements Output
Messages
5
IMS Databases
tobe Updated

Figure 53. Database Prefix Update Utility
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The functions of this utility can be performed by the Utility Control Facility, if
required.

Related Reading: Refer to|Chapter 34, “Utility Control Facility (DFSUCF00),” on|
|page 335| for a description of its operation.

In this Chapter:

. “‘Output"|

* |‘Recovery and Restart’1

+ [JCL Requirements’]

 |“Utility Control Statements” on page 133|

* |[“Output Messages and Statistics” on page 134|
* ['Return Codes” on page 134|

« |'‘Examples” on page 134|

Output

The output of the Prefix Resolution utility consists of one or more update records to
be applied to each segment that contains logical relationship prefix information. The
update records have been sorted into database and segment physical location
order by the Prefix Resolution utility. The prefix fields updated by this utility include
the logical parent, logical twin, and logical child pointer fields, and the counter fields
associated with logical parents.

Log output data sets are optionally created if log (IEFRDER, IEFRDER2) DD
statements are included in the JCL. This log output can be used if a later database
recovery is required. It is especially useful for the update of scanned databases.
However, batch backout cannot be performed using the log output. If DBRC is
active when prefix update executes and no log DD statements are supplied, a
DBRC NOTIFY.REORG is automatically recorded in RECON for each data set
updated.

Recovery and Restart

If execution of this program is abnormally terminated for any reason other than a
database I/O error, program execution can be resumed by requesting a restart
action or by re-executing the step using the original input work data set.

If execution of this program is abnormally terminated because of a database /O
error, determine the cause of the I/O error and rectify it. Then restore the database
as it existed before execution of this program; and re-execute the program, using
the original input work data set.

JCL Requirements

The Database Prefix Update utility is executed as a standard z/OS job. You must
supply:

* A JOB statement that you define

* An EXEC statement

» DD statements that define inputs and outputs
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EXEC Statement

The EXEC statement must be in the form:
//STEP EXEC PGM=DFSRRC0OO,PARM="ULU,DFSURGPO'

The normal IMS positional parameters such as SPIE and BUF can follow the
program name in the PARM field.

Related Reading: See Member Name DBBBATCH or DLIBATCH in |IMS Version 9:
[nstallation Volume 2: System Definition and Tailoring| for additional information on
executing a batch processing region.

DD Statements

STEPLIB DD
Points to IMS.SDFSRESL, which contains the IMS nucleus and required action
modules. If STEPLIB is unauthorized by having unauthorized libraries
concatenated to IMS.SDFSRESL, a DFSRESLB DD statement must be
included.

DFSRESLB DD
Points to an authorized library that contains the IMS SVC modules.

IMS DD
Defines the library containing the DBDs that describe the databases that was
loaded, reorganized, or both. The data set must reside on a direct-access
device.

This DD statement is required.

SYSIN DD
Defines the data set that is to contain input control statements. The data set
can reside on a tape, or a direct-access device, or be routed through the input
stream. This DD statement need not be included unless control statements are
supplied as input to this program.

DCB parameters specified within this program are RECFM=FB and LRECL=80.
BLKSIZE must be provided on this DD statement. If BLKSIZE is not specified,
there is no BLKSIZE default, and the results are unpredictable.

SYSPRINT DD
Defines the message data set. The data set can reside on a printer, a tape, or a
direct-access device, or be routed through the output stream.

This DD statement is required.

DCB parameters supplied by the program are RECFM=FB and LRECL=120. If
BLKSIZE is specified, it must be multiple of 120.

SNAPDD
Defines the snap output data set for this program. This statement is required
only if the SNAP control statement is specified in the SYSIN data stream. The
data set can reside on a printer, a tape, a direct-access device, or be routed
through the output stream.

DCB parameters specified within this program are RECFM=FB, LRECL=120.
BLKSIZE must be provided on this DD statement and must be a multiple of
LRECL. If BLKSIZE is not specified, there is no BLKSIZE default, and the
results are unpredictable.

SYSUDUMP DD
Defines the dump data set for this program. This DD statement is required only
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if the ABEND utility control statement is included. The data set can reside on a
printer, a tape, a direct-access device, or be routed through the output stream.

DFSURWEF3 DD
Defines the input work data set for this program. It must be the output data set
generated by the Prefix Resolution utility on the /DFSURWF3 DD statement.
The data set can reside on a tape or direct-access device.

This DD statement is required.

database DD
References the databases that were initially loaded, reorganized, or scanned.
One or more DD statements must be present for each data set group of a
database that has logical relationships. The ddname must match the ddname
indicated in the DBD. If a HIDAM database is operated upon with this utility, DD
statements must be supplied for its primary index database.

This data set must reside on a direct-access device.

IEFRDER DD
Describes the system log data set created during prefix update. The data set
usually resides on a tape; however, a direct address volume can be used. This
statement is optional. Include it only when log output is desired.

IEFRDER2 DD
Describes the secondary system log data set created during prefix update. The
data set usually resides on a tape; however, a direct address volume can be
used. This statement is optional. Include it only when dual log output is desired.

DFSVSAMP DD
Describes the data set that contains the buffer information required by the DL/I
Buffer Handler.

Related Reading: See “Specifying the IMS Buffer Pools” in|IMS Version 9:|
[nstallation Volume 2: System Definition and Tailoring| for additional information
on control statement format and buffer pool structure.

The data set can reside on a tape, direct-access device, or be routed through
the input stream.

This DD statement is required.

DFSCTL DD
Describes the data set containing SBPARM control statements, which request
activation of sequential buffering (SB).

Related Reading: See “SB Parameters (SBPARM) Control Statement” in m
[Version 9: Installation Volume 2: System Definition and Tailoring| for a
description of SBPARM control statements.

The DFSCTL file can be either a sequential data set or a member of a PDS.
The record format must be either F, FB, or FBS and the record length must be
80. The data set can reside on a direct-access device, a tape, or be routed
through the input stream.

RECON1 DD
Defines the first DBRC RECON data set.

RECON2 DD
Defines the second DBRC RECON data set.

RECON3 DD
Defines the optional DBRC RECON data set used when an error is
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encountered in RECON1 or RECONZ2. This RECON data set must be the same
RECON data set as the control region is using.

Do not use these RECON data set ddnames if you are using dynamic
allocation.

Utility Control Statements

There are four utility control statements that you can use with the Database Prefix
Update utility. They are:

CHKPT Indicates checkpoint operations are performed during program
operation

RSTRT Indicates restart operation is performed by this program

SNAP Indicates IMS control blocks are printed to the SNAPDD data set

for diagnostic information

ABEND Indicates a user abend 955 is issued and a storage dump is taken
if any abnormal condition occurs while this utility is running

CHKPT Statement

NO
»>—CHKPT= YES_| ><

This utility control statement indicates that checkpoint operations are to be
performed during operation of this program. The Prefix Resolution utility
automatically writes records on the DFSURWEF3 data set as a service for the Prefix
Update utility, and these records are used as checkpoints. As each checkpoint
record is encountered, a checkpoint message (DFS867) is issued to the z/OS
system console. The message indicates the name of this program, the checkpoint
number of the checkpoint record, and the volume serial identifier of the volume
being processed. Save the checkpoint messages in case a restart operation is
required.

RSTRT Statement

N0—|
»»>—RSTRT=—nnnnn,volser >

This control statement indicates that a restart operation is to be performed by this
program. nnnnn is a 5-digit decimal number and volser is the volume serial identifier
of the input volume containing the checkpoint record numbered nnnnn. The two
parameters, nnnnn and volser, are obtained from the checkpoint messages that
were issued to the z/OS system console.

If the volume specified on this control statement is not mounted, FEOVs are issued
until the correct volume is made available. When restart is completed, a message
(DFS378) is issued indicating the checkpoint number, volume serial, and program
name. Processing continues from the restart point.
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SNAP Statement

»>—SNAP=——STATUS <
—[nnnnJ

This optional utility control statement indicates that IMS control blocks are to be
printed to the SNAPDD data set for diagnostic information.

The STATUS parameter causes snaps to be taken whenever an abnormal status
code is returned by DL/l or an abnormal return code is returned from the buffer
handler.

nnnn specifies that a snap is taken after nnnn number of calls are made to the
buffer handler. As many as 25 SNAP statements with nnnn specified are accepted.
nnnn must be in the range from 1 to 9999999 with no blanks or commas
embedded. The significant digits are required, but blanks cannot appear between
the equal sign and the first digit of the relative call number.

A one-to-one correlation exists between the buffer handler calls and the records
from the DFSURWE3 data set.

ABEND Statement

Y
A

»>—ABEND

Include this optional utility control statement when a storage dump is required for
diagnostic purposes. If included in the input stream, and if any abnormal condition
arises during execution of this utility, any return code greater than zero causes user
abend 955 to be issued. The abend is issued at end of program execution, and a
storage dump is provided at that time. If this control statement is included, a
SYSUDUMP DD statement is also required.

Output Messages and Statistics

If no errors are detected by this program, the only output message issued is a
normal program termination message that indicates the number of records
processed.

Return Codes

The following return codes are provided at program termination:

Code Meaning
0 No errors were detected.
8 One or more error messages were issued. The messages contain

details on the errors and are printed as part of the system output.

Examples

For the examples in this section, if you are using DBRC without dynamic allocation,
you must add the following DD statements to the sample JCL:
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Example 1

Example 2

//RECON1

Prefix Update

DD DSN=IMS.RECON1,DISP=SHR

//RECON2 DD DSN=IMS.RECON2,DISP=SHR
//RECON3 DD DSN=IMS.RECON3,DISP=SHR

Figure 54shows the JCL required to execute DFSURGPO to update the five
databases defined by the DBHVSAM1, DBHVSAM2, HIDAM, HIDAMZ2, and
XDLBTO4| DD statements.

//PREFIXUP
//1MS

//
//TEFRDER
//
//SYSPRINT
//SYSUDUMP
//DFSURWF3
//DBHVSAM1
//DBHVSAM2
//HIDAM
//HIDAM2
//XDLBT041
//DFSVSAMP
2048,4

I0BF=(8192,

/*

EXEC PGM=DFSRRCOO,PARM="ULU,DFSURGPO'
DD DSN=IMS.DBDLIB,DISP=SHR

DD DSN=IMS.DBDLIB,DISP=SHR

DD DSN=DBRCIMS.LOG3,DISP=(,KEEP),VOL=SER=USERO2,UNIT=SYSDA,
SPACE=(CYL, (1,1)),DCB=BLKSIZE=4096

DD SYSOUT=A

DD SYSOUT=A

DD DSN=&&WF3,UNIT=SYSDA,DISP=(OLD, PASS)
DD DSN=DIVNTZO4.JJIXXSO1K,DISP=SHR

DD DSN=DIVNTZO4.JJXXSOLE,DISP=SHR

DD DSN=DHONTZO4.JKXXIO10,DISP=SHR

DD DSN=DHONTZO04.JKXXI020,DISP=SHR

DD DSN=DXINTZO4.JKXXSO1I,DISP=SHR

DD *

4)

Figure 54. Example of Updating Five Databases

|Figure 55 on page 136| is an example of reorganizing two logically related

databases. The two databases are DIVNTZ02 (a HISAM VSAM database) and

DHVNTZ02 (a HIDAM or VSAM database) with an index VSAM database
(DXVNTZ02).
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//JOBLIB DD DSN=IMS.SDFSRESL,DISP=SHR

/1%
//*******************************************************************
//* -DBDNAME- -DDNAME - -DSNAME - -ACCESS-

//* DIVNTZ02 DBHVSAM1 JDSGIRC HISAM VSAM (PRIME)
e " DBHVSAM2 JDSG1RCO HISAM VSAM (OVERFLOW)
//* DHVNTZ02 HIDAM KDSG1RC HIDAM VSAM (GROUP1)
//* " HIDAMZ2 KDSG2RC HIDAM VSAM (GROUP2)
//*  DXVNTZ02 XDLBTO4I KINDXRC INDEX VSAM
//*******************************************************************
/1%

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

//*  PREREORGANIZATION

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

/1%

//PREREORG EXEC PGM=DFSRRCO0,

// PARM="ULU,DFSURPRO,,,1,,,,555,,Y,N'
//IMS DD DISP=SHR,DSN=IMS.DBDLIB

//SYSPRINT DD SYSOUT=A
//SYSUDUMP DD SYSOUT=A
//DFSURCDS DD DSN=&&URCDS, ;

// UNIT=SYSDA,

// DISP=(,PASS,DELETE),

// SPACE=(TRK, (10,10) ,RLSE),
// DCB=(BLKSIZE=1600)

//RECON1 DD DSN=IMS.RECON1,DISP=SHR
//RECON2 DD DSN=IMS.RECON2,DISP=SHR
//RECON3 DD DSN=IMS.RECON3,DISP=SHR
//SYSIN DD *
OPTIONS=(NOPUNCH,STAT, SUMM)
DBR=DIVNTZ02

DBR=DHVNTZ02

/*

[ [ %k ok deokdok k