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HOW TO USE THIS PUBLICATION

This publication is designed for system programmers, application
programmers, system analysts, and computer operators whose
responsibilities require a knowledge of how to execute the Information
Management System/Virtual Storage (IMS/VS) utility programs under the
operating system.

Effective use of this publication requires an understanding of:

e Organization of this publication as a whole.

e Organization of each utility program description.
e Prerequisite publications.

e Associated publications.

e "Guide to the IMS/VS Publications" chart.

These topics are explained below.

ORGANIZATION OF THE PUBLICATION

In addition to this section, a table of contents, and a list of
figures, this publication contains:

e Summary of Amendments for Version 1, Release 1.2; for Version 1,
Modification Level 1.1; and for Version 1, Modification Level 1,
which are summaries of the major technical changes reflected in
this publication for each release.

e Four parts, each consisting of several chapters that explain related
utilities.

Part 1, "Generation Utilities," has three chapters that describe
the programs used to define a data base (DBDGEN); to define an
application program before execution (PSBGEN); and to define the
application control blocks library (ACBLIB) that contains data base
and program descriptions. The chapters are:

1. Data Base Description (DBD) Generation

2. Program Specification Block (PSB) Generation

3. Application Control Blocks (ACB) Maintenance Utility
Part 2, "Data Base Utilities," has three chapters that describe
the utilities used for reorganizing and recovering data bases and
the facility that allows a user to implement these utilities in a
specific manner. The chapters are:

4. Data Base Reorganization/Load Utilities

5. Data Base Recovery Utilities

6. Utility Control Facility

How to Use This Publication v




Part 3, "WIMS/VS System Log Utilities," has two chapters that
describe the utilities used for analysis and recovery of the systen
log data. The chapters are:

7. Log Maintenance Utilities

8. Log Data Formatting Utilities
Part 4, "Performance Reporting and Service Utilities," has two
chapters that describe the utilities used to produce
performance-related summary reports and to copy messages onto a
system output device. The chapters are:

9. Performance Reporting Utilities

10. System Service Utility

"Index," a subject index to this publication.

ORGANIZATION OF UTILITY DESCRIPTIONS

Utility descriptions are organized, as much as possible, the same

way to enable you to find information easily. Most utilities are
described this way:

Introduction to and description of the utility's functions.

Job control statements and utility control statements. A brief
explanation for the control statements used to execute the utility
is included. :

Input and output (including return codes and significant output
messages) used and produced by the utility.

Examples of using the program, including the job control statements
and utility control statements.

PREREQUISITE PUBLICATIONS

The reader should be familiar with 0S/VS and its system generation,

telecommunications, and the access methods used by IMS/VS. The
prerequisite publications are:

IMS/VS General Information Manual, GH20-1260
IMS/VS System/Application Design Guide, SH20-9025
IMS/VS Application Programming Reference Manual, SH20-9026

ASSOCIATED PUBLICATIONS

vi

The additional publications assbciated with this publication are:

IMS/VS System Programming Reference Manual, SH20-9027

IMS/VS Installation Guide, SH20-9081

IMS/VS Operator's Reference Manual, SH20-9028

IMS/VS Messages and Codes Reference Manual, SH20-9030
IMS/VS Message Format Service User's Guide, SH20-9053
IMS/VS Advanced Function for Communications, SH20-9054

INS/VS Program Logic Manual, Volume 1 of 3, LY20-8004
IMS/VS Program Logic Manual, Volume 2 of 3, LY20-8005
IMS/VS Program Logic Manual, Volume 3 of 3, LY20-8041
IMS/VS Low-Level Code/Continuity Check in DL/I: Program
Reference and Operation Manual, SH20-9047

IMS/VS Utilities Reference Manual
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0S Sort/Merge: Programmer's Guide - Program
Number 5734~SM1, SC33-4007

0S/VS Sort/Merge: Programmer's Guide - Program
Number 5740~SM1, SC33-4035

0S/VS Access Method Services, GC26-3826

0S/VS JCL Reference, GC28-0618

0S/VS DOS/VS VM/370 Assembler Manual, GC33-4010

GUIDE TO USING THE IMS/VS PUBLICATIONS

The chart concluding this section provides a guide for using the
INS/VS publications. It is divided into three parts, each dealing with
a specific IMS/VS component -- Data Base System, Data Communication
feature, and Interactive Query Facility (IQF) feature. For each
component, one or more functional areas is identified. For each
functional area, one or more tasks are specified, and the IMS/VS manual
or manuals that contain major information regarding this task are noted.
The titles of the IMS/VS manuals are abbreviated as follows:

Abbreviation Full Manual Title

GIM IMS/VS General Information Manual

SADG IMS/VS System/Application Design Guide

"IG IMS/VS Installation Guigde

SPRM IMS/VS System Programming Reference Manual

APRM IHS/QS Application Programming Reference Manual
UTRYM IMS/VS Utilities Reference Manual -

OPRM IMS/VS Operator's Reference Manual

Five IMS/VS manuals are not referred to on the chart:

e IMS/VS Messages and Codes Reference Manual: This manual supports
essentially all tasks noted on the chart.

e IMS/VS Program Lodgic Manual: This manual supports essentially all
tasks noted on the chart.

e IMS/VS Low Level Code/Continuity Check in DL/I: Program Reference
and Operation Mapual: This manual supports the Data Base System
when the LLC/CC function is used.

e IMS/VS Message Format Service User's Guide: This manual supports
the Data Communication feature when MFS is used.

e IMS/VS Advanced Function for Communications: This manual supports

the Data Communication feature when either the IBM 3600 Finance
Communication System or IBM 3790 Data Communication System is used.

How to Use This Publication vii




The IQF section on the chart refers only to IMS/VS systenm library
manuals that contain information on IQF. Additional IQF information
can be found in: ‘

e IQF General Information Manual, GH20-1074

e IQF Lanquage Guide, GH20-1222

e IOF Terminal User's Reference Guide, GH20-1223
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"SUMMARY OF AMENDMENTS

N VERSION 1, RELEASE 1.2

This publication has been revised to reflect technical and editorial
changes made for Release 1.2.

TECHNICAL CHANGES
e 3350 Direct Access Storage Device

The 3350 may now be specified for data base and message queue data
set residence.

e Statistics Sort

The Sort and Edit Pass1 module, DFSISTO, which is part of the
Statistical Analysis utility program, includes a new option that
shortens the time used to sort and produce statistical reports.

EDITORIAL CHANGES

This manual has been organized into four parts. See the "How to
Use This Publication" section for organization of each part. Other
organization changes are:

e Information on the Interactive Query Facility (formerly Chapter
10) has been moved to the IMS/VS System Programming Reference
Manual.

e Information on the DL/I Test program (formerly Appendix C) has been
N moved to the IMS/VS Application Programming Reference Manual.

o Information on Insert, Delete, and Replace Rules in Chapter 1 has
been deleted. Duplicate information is in the IMS/VS
System/Application Design Guide.

YERSION 1, MODIFICATION LEVEL 1.1

This release reflects technical changes to this publication in
support of the following new functions:

e Utility Control Facility (UCF)

e Data Base Monitor Report Print Progran

VERSION 1, MODIFICATION LEVEL 1

This release reflects technical changes to this publication in
support of the following new and/or enhanced IMS/VS functions:

e Generalized Sequential Access Method (GSAM)
This new access method allows batch programs to access 0S BSAM and
VSAM ESDS data sets. See the discussion of the DBD statement and

the DATASET statement in Chapter 1, and the discussion of the GSAM
PCB statement in Chapter 2.

Summary of Amendments xvii




e Enhancements to the Virtual Storage Access Method (VSAM)

A new parameter has been added to the DBD statement to allow the
user to specify VSAM password protection for a data base. A new
parameter has been added to the PSBGEN statement to allow the user
to specify a return code and abend option if an input/output error
occurs on a data base during application program execution. See
the discussion of the DBD statement and PSBGEN statement in Chapters
1 and 2, respectively.

e Response Alternate PCBs

Alternate PCBs may now be defined to meet the requirements of
responding to terminals operating in response mode, conversational
mode, or exclusive mode. Formerly, responses to these terminals
had to be made to the I/0 PCB. See the discussion of the alternate
PCB statement in Chapter 2.

e Utility Control Facility
Note: Information in this manual about the Utility Control Facility
(UCF) is only for planning purposes until that facility is
available.

e Partial Data Base/Data Set Recovery
The new track recovery option of the Data Base Recovery program
allows re-creation at the track level in the event of a permanent
read/write error. (The data base access method must be enhanced
VSAM.) See Chapter 5 for a discussion of the new track recovery
option.

e DC Monitor'Report Print Program

xviii IMS/VS Utilities Reference Manual
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PART 1. GENERATION UTILITIES

————

Part 1 has three chapters that describe the utilities used to assist
in the creation and maintenance of IMS/VS data bases and application
progranms. ‘

Chapter 1, "Data Base Description (DBD) Generation," describes the
program (DBDGEN) that defines a data base to be used by an application
program. Control statements used as input to DBDGEN and DBDGEN examples
using HSAM, GSAM, HISAM, HDAM, HIDAM, and INDEX are provided.

Chapter 2, "Program Specification Block (PSB) Generation," describes
the program (PSBGEN) that defines an application program before
execution. Control statements used as input to PSBGEN and PSBGEN
examples are included.

Chapter 3, "Application Control Blocks (ACB) Maintenance Utility,"
describes the utility that defines the application control blocks
library (ACBLIB), which contains data base and program descriptions.
Control statement examples are included.

Part 1. Generation Utilities
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CHAPTER 1. DATA BASE DESCRIPTION (DBD) GENERATION

OVERVIEW

This chapter describes the control statements used to create a Data
Base Description (DBD). For a full understanding of this chapter, the
reader must be familiar with the contents of the IMS/VS System/
Application Design Guide. In particular, the chapter "Data Base Design
Considerations" of the Design Guide is a prerequisite to this chapter.

- This chapter contains three main sections. The first section is an
overview of DBD generation control statements and their use in defining
IMS/VS data bases. It also contains coding conventions and shows how
a DBD generation is executed. The second section contains a detailed
description of the control statements and their operands. The third
section provides examples of different types of DBD generatioms. It
also contains summaries of how different statements and operands apply
for defining index and logical relationships.

INFORMATION SPECIFIED IN DBD GENERATION

All data bases must be defined through DBD generation prior to use
by application programs. A DBD is the DL/I control block that contains
all information used to describe a data base. At execution time, DL/I
uses the DBD to create a set of internal control blocks. The DBD
contains the following data base information:

Segment types

Physical and logical relationships between segment types
Data base organization and access method

Physical characteristics of the data base

OVERVIEW OF EACH TYPE OF DBD GENERATION

HSAM DBD Generation

During DBD generation for an HSAM data base, the user specifies:
e One data set group.

e The ddname of an input data set that is used when an application
retrieves data from the data base.

o The ddname of an output data set used when loading the data base.
e From 1 to 255 segment types for the data base.

e From 0 to 255 fields within each segment type, with a maximum of
1000 fields within the data base.

e Optionally, the user can define a simple HSAM data base that can

contain only one fixed length segment type. When defined, no
prefixes are built in occurrences of the segment type.

~ Data Base Description (DBD) Generation 1.1




The user cannot specify for an HSAM data base:

The use of hierarchic or physical child/physical twin pointers
between segments in the data base.

e The use of logical relationships between segments.

GSAM DBD Generation

HIS

During DBD generation for a GSAM data base, the user specifies:
One data set group.

The ddname of an input data set that is used when an application
retrieves data from the data base.

The ddname of an output data set used when loading the data base.
The user cannot specify:
SEGM and FIELD statements.

The use of logical relationships between segments.

AM DBD Generation

1.2

During DBD generation for a HISAM data base, the user specifies:
One to ten data set groups.

The ddname of one ISAM and one OSAM data set, or one VSAM key
sequenced data set (KSDS) and one VSAM entry sequenced data set
(ESDS) for each data set group.

Optionally, the user can define a simple HISAM data base that can
contain only one fixed length segment type. When defined, no
prefixes are built in occurrences of the segment type. The logical
record length specified for a simple HISAM data base must be the
same as the segment length specified.

At least one segment type for each data set group, and a maximum
of 255 segment types for the data base.

From 0 to 255 fields for each segment type, and a maximum of 1000
for the data base, one of which must be a unique sequence field in
the root segment type for indexing root segment occurrences.

A maximum of 32 secondary index relationships (optional) per segment
type, and a maximum of 1000 for the data base.

Logical relationships (optional) using symbolic pointer optiomns
when a segment in a HISAM data base points to another segment in
a HISAM data base, and direct or symbolic pointer options when a
segment in a HISAM data base points to a segment in an HDAM or
HIDAM data base.

Use of segment edit/compression exits to enable user supplied

routines to manipulate occurrences of a segment type on their way
to or from auxiliary storage (optional).

IMS/VS Utilities Reference Manual
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The user cannot specify:

e The use of hierarchic or physical child/physical twin pointers
between segments in this HISAM data base.

HDAM DBD Generation

During DBD generation for an HDAM data base, the user specifies:

o The name of the user supplied randomizing module used for placement
of root segment occurrences.

e One to ten data set groups.
e How free space is to be distributed in each data set group.

e The ddname of an OSAM or ESDS data set for each data set group
defined.

e At least one segment type for each data set group, and a maximum
of 255 segment types for the data base.

e Use of segment edit/compression exits (optional) to enable user
supplied routines to manipulate occurrences of a segment type on
their way to or from auxiliary storage.

e The use of hierarchic or physical child/physical twin pointers
between seqgments in the data base.

e Logical relationships (optional) between segments using direct
address and/or symbolic pointer options.

@ From 0 to 255 fields for each segment type, and a maximum of 1000
for the data base.

e A maximum of 32 secondary index relationships (optional) per segment
type and a maximum of 1000 for the data base.

HIDAM DBD Generation

During DBD generation for a HIDAM data base, the user specifies:
e One to ten data set groups.
o How free space is to be distributed in each data set group.

e The ddname of an OSAM or ESDS data set for each data set group
defined.

e At least one segment type for each data set group, and a maximum
of 255 segment types for the data base.

e Use of segment edit/compression exits (optional) to enable user
supplied routines to manipulate occurrences of a segment type on
their way to or from auxiliary storage.

e A maximum of 32 secondary index relationships (optional) per segment
type and a maximum of 1000 for the data base.

e The use of hierarchic or physical child/physical twin pointers
between segments in the data base.
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e Logical relationships (optional) using direct address and/or
-symbolic pointer optionms.

e From 0 to 255 fields for each segment type, and a maximum of 1000

for the data base, one of which must be a unique sequence field in
the root segment type for indexing root segment occurrences.

Index DBD Generation

Primary HIDAM Index DBD Generation:

e Creates an index data base composed of one index seqgment type that
indexes occurrences of the HIDAM root segment type.

e Contains one data set group. The user must specify the ddname of
one ISAM and one OSAM data set, or the ddname of one KSDS.

e An index segment contains:

a. The sequence field key of the root segment occurrence it indexes.
b. In its prefix, a direct address pointer to the root segment
occurrence.

e A primary HIDAM index DBD generation uses the following statements:
Quantity Type

DBD
DATASET
SEGHM
LCHILD
FIELD
DBDGEN
FINISH
END

- ) wd e ed ) S

Secondary Index DBD Generation:

e Creates a secondary index data base comprised of from 1 to 16 index
pointer segment types used to index to index target segment types
in HISAM, HDAM or HIDAM data bases.

e Contains one data set group. The user must specify the ddname of
one KSDS only if all index pointer segment keys are unique, or the
ddnames of one KSDS and one ESDS if index pointer segment keys are
nonunique.

e A secondary index DBD generation uses the following statements:

Quantity Type
1 DBD
1 DATASET
1 to 16 SEGH
1 to 16 LCHILD
1 to 16 FIELD
1 DBDGEN
1 FINISH
1 END
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Logical DBD Generation:

A logical DBD generation creates a logical data base comprised of
logical segment types. A logical segment type is a segment type defined
in a logical data base that represents a segment type or the
concatenation of two segment types defined in a physical data base or
data bases.

A logical DBD generation uses the following statements:

Quantity Type
1 DBD
1 DATASET

Defines a logical data set group
1-255 SEGHM

Each defines the name of a logical
segment type, and the name of the
segment type or types in physical
data bases that are to be processed
when a call is issued to process
the logical segment type.

None LCHILD

The logical relationships used to
create a logical data base must be
defined in a physical data base or
data bases.

None FIELD
All fields required for segments in

a logical data base must have been
defined in physical data bases.

1 DBDGEN
1 FINISH
1 END
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DATA BASE DESCRIPTION RULES

Figure 1-1 shows the statement types used as input to the DBD
generation utility to define a data base. Also included is the general
use of each statement and the number of each type used for the six
types of DBD generatioms.

Number used in each DBD generation

Operation General Use
HSAM |HISAM HDAM |HIDAM | Index|Logical
[prinT] | Controls printing of 0-1 0-1 0-1 0-1 0-1 0-1
* assembly listing if
present
DBD Defines data base name 1 1 1 1 1 1
[1abell]| DATASET |Defines a data set group| 1 1-10 ( 1-10 |1-10 1 1

within -a data base

SEGM Defines a segment type 1-255 [1-255 |1-255 |1-255 1**| 1-255
within a data set group

[LCHILD] Defines a logical or 0 0-255 |0-255 |0-255 1** 0
index relationship
between segment types

[FIELD] {Defines a field within |0-1000/1-1000]/0-1000]1-1000[ 1** 0
*hx a segment type

[XDFLD] | Defines fields used with| O 0-1000}{0-1000|0-1000
* ok secondary indexes

DBDGEN Indicates the end of DBD 1 1 1 1 1 1
generation statements

FINISH Checks for successful 1 1 1 1 1 1
DBD generation

END Indicates end of DBED 1 1 1 1 1 1
generation input to the
0s/Vs assembler:z

* For operand information see 0S/VS DOS/VS
VM/370 Assembler Language, GC33-4010.

** Maximum of 28 for a secondary index data base.

*** The maximum combined total of FIELD and XDFLD
statements per DBD generation is 1000.

Fiqure 1-1. Summary of DBD Generation Statements

Figure 1-2 shows a summary of the statement types in general form
and identifies the operands that can be specified for each type of DBD
generation. ‘ '
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operands used ?:f::;g::‘sec'
by data base type relationships
HlG|u|H[H|1|L]lu|H]|H
Ldsls|i|oli|nlolofr}r
STATEMENT|  KEYWORD OPERAND olalalslalalelslalsle
TYPE I MM mlxlc MM
o A
2 L
DBD NAME= | (dbname1 Rlo|R|R|R|R|R
.dbnamez2,...) R o
HSAM A
ACCESS= SHSAM
,BSAM
(esam [VSAM]) R
JISAM
(Hisam [VSAM]) .
( sHIsamLVsAM])
0SAM
(HDAM |, UM ) R
0SAM
(HIDAM [7oAM 1) R
ISAM
(INDEX [’ VSAM -J R
TPROT °
NQPROT
,DOSCOMP) o
LOGICAL R
RMNAME =| ( mod R
,anch o
ron o
bytes ) o
,PASSWD= | yes ojo(olo ojojojo]o
DATASET LOGICAL
DD1= | ddnamet R{R|R|R|R|R
JDEVICE= | device R rIR R
MODEL= model [e]
,DD2= ddname2 R|O
JLOVFLW= ddname3 1 R
Btock= | (bikfactl 2lofojofofofo
blkfact2) 2]o o o
size 2 ofo
SIZE= (size1 2 o|olofo]o
.size2) o o
{ rectent 2]jo|ojo 0
,RECORD=
reclan2 ) 2|lofojo )
LRECFM= -| recfm1 R
,SCAN= cyls olo
JFRSPC= {fot ofo
Apt ) oo
KEY
0 = Optional
R = Required

X = Use for logical relationships

* Notes referenced are in part 4 of this figure.

Figure 1-2 (Part 1 of 4).

Summary of Statements and Operands Used by

Data Base Type
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operands used ft;':;o ical
by data base type relatiognships
HIH[HIH]1]L H
slripoliin]|o gy
STATEMENT| KEYWORD OPERAND ol 8 i alo|p G A S 2
TYPE = M m|x|¢ M| Mm
2 L
SEGM NAME= segname R|R|R|R R
PARENT~ |0 3lolofolo o
or
{(segname2 4JR|R|R|R R
SNGL
’[ DBLE] ) ofo
,(lpsemama X| XX
" VIRTUAL x| x 1x
‘| PHYSICAL
.dbname1 )) x| x [x
BYTES=  |( maxbytes R[r|R[R|R
.minbyxas) 5 olofo
,FREQ= frequency o| o [o]
[.Pomrsn-] MIER
FTR= ( TWIN olo
TWINBWD
NOTWIN
LTWIN X X
‘LTWINBWD
,LPARNT x| x|x
CTR x|{xfx
PAIRED) x| x|x
B
JRULES= [ P p x| x | x
( L L L
A" v v
FIRST
[,mst ]) é|o|o|o]o]o
HERE
SOURCE= {(segname RIX X
[key ]
/| paTA ox X
.dbname) REX X
(,segname 7 R
[key |
‘| DATA o
.dbname)) 7 R
COMPRTN= (routinename 5 o|loj|o
KEY
’I:DATA] 5 o|j0O]O
JNIT) 5 oloio
KEY
O = Optional
R = Required

X = Use for logical relationships
* Notes referenced are in part 4 of this figure,

Fiqure 1-2 (Part 2 of #). Summary of Statements and Operands Used by
Data Base Type
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operandsused|
gpega:d:)used Ifor logical
Y data base type relationships
H|G H|H|[1]L H1H
HHAHNHHEAE
STA;I_'erENT KEYWORD OPERAND alm |\A/| Aim{alelTImlala
. B M M| Xx|c M| M
o A
( : :
- LCHILD NAME= | (segname1 Ss RlrR|R|R X|x]x
,dbname) 58 R[R([R|R X ([x[x
POINTER= | | SNGL 9 o X[{x|X
PTR=
DBLE X|x|X
NONE XXX
INDX 10 O|R
SYmB 1" o|jojo|O
JPAIR= segname2 XXX
JINDEX= | fldname R
.RULES= FIRST
LAST X |x | x
HERE
FIELD NAME= (fldname1 R R|R {R |R
SEQ 1210 olojo|oO
u
[ﬁ]) 0o o[o|OofO
or.
systrelfidname oto {0
BYTES= | bytes R R|R R |R
START= startpos R R|IR|R |R
é TYPE = x
N [p] o olo]Jojo
. c
XDFLD NAME= fldname 5 R|R|R
SEGMENT= sagname o|jojo
LCONST= | char 13 o|o|o
SRCH= list1 13 RIR|R
,SUBSEQ= list2 13 o|lO]|O
.DDATA= list3 o|lo |0
LNULLYVAL= value1 ojo|o
LEXTRTN= name1l ololo
DBDGEN RIR| R|RIR]|R]|R
FINISH RIR{ RIR|R|R|R
END RIR{ RIR|R|R|R
KEY
O = Optional
R = Required

X = Use for logical relationships
* Notes referenced are in part 4 of this figure.

Figure 1-2 (Part 3 of 4). Summary of Statements and Operands Used by

Data Base Type
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Notes:

1. Required if ISAM/OSAM are the 0S access methods. If VSAM is the
0S access method for an index data base, and keys of all index
segments are unique, OVFLW need not be specified. OVFLW is invalid
for a simple HISAM data base.

2. When not specified by the user, DBDGEN generates value used.

3. The PARENT=keyword must be omitted, or PARENT=0 must be specified
for the root segment type of a data base.

4. Required on SEGM statements for all dependent segment types.

5. VSAM is the prerequisite for variable length segments, segment
edit/compression and secondary indexing. Variable length segments,
segment edit/compression and secondary indexing are invalid for a
simple HISAM data base.

6. Required when a segment type does not have a unique sequence field.

7. Used to define a concatenated segment type. Not allowed for a
simple HISAM data base.

8. Required for HIDAM primary index, optional for a secondary index.
9. Required for primary index of HIDAM data base.

" 10. Required during a_HIDAM DBD generation on the LCHILD statement that
establishes the primary HIDAM index relationship. If PTR=INDX is
specified for the target segment of a secondary index, the PTR=
nust be omitted or specified as PTR=SNGL on the LCHILD statement
of the INDEX DBD.

11. If symbolic pointing is specified for the index target segment type
vhen defining its physical data base, symbolic pointing must be
specified in the secondary index for that segment type. If SYMB
is specified for the target segment of a secondary index, then
PTR=SYMB is specified on the LCHILD statement of the INDEX DBD
also.

12. A unique sequence field is required for the root segment type of
HISAM, HIDAM, and the primary HIDAM index data bases.

13. The combined length of the constant, search and subsequence fields
must not exceed 240 bytes.

Fiqure 1-2 (Part 4 of 4). Summary of Statements and Operands Used by
Data Base Type

DBD Generation Input Deck Structure

For DBD generation, an 0S/VS job step accepts ten types of control
statements from the SYSIN job stream arranged in a specific order.
Each control statement is described in detail in the following sectiomns.

Figure 1-3 shows the rules for structuring a DBD deneration input
deck. The order of statements shown is required for all six types of
DBD generation. If included, the PRINT statement is the first statement
in the input deck. When PRINT is not included, the DBD statement is
first in the input deck. One or multiple DATASET statements follow
the DBD statement and precede the DBDGEN statement, Each DATASET
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statement is followed by the SEGM, LCHILD, FIELD and XDFLD statements
that define the segments, relationships between segments, and fields
within segments in that data set group. Following each DATASET
statement there must be at least one SEGM statement. When multiple
SEGM statements follow a DATASET statement, they must be placed in
hierarchic order.

FIELD statements follow the SEGM statement for the segment type
within which they are defining fields. XDFLD statements follow a SEGM
that defines a segment type that is an index target segment type for
a secondary index. LCHILD statements follow a SEGM that defines a
logical parent, HIDAM root, index target and index pointer segment
types. LCHILD, XDFLD and FIELD statements need not be placed in any
specific order behind a SEGM except when a FIELD statement defines a
sequence field within a segment or when a secondary index relationship
is being defined. When a FIELD statement defines a sequence field,
that FIELD statement must precede any XDFLD statements or any other
FIELD statements that follow a SEGM.

When a secondary index relationship is being defined, the LCHILD
statement that establishes the relationship must be followed by the
corresponding XDFLD statement with no intervening LCHILD statements
between the two.

ADDITIONAL
DATA SET GROUPS

A SEPARATE INPUT DECK END

IS REQUIRED FOR EACH
DATA BASE.

FINISH

~
~

~ DBDGEN
~

~

SECONDARY DATA SET GROUP

DATASET

SEGM FOLLOWED BY
IT'S FIELD, LCHILD
& XDFLD STATEMENTS

PRIMARY DATA SET GROUP

*SEGM STATEMENTS IN
OBDGEN INPUT DECK
MUST BE PLACED IN
THE SAME HIERARCHIC
ORDER AS THE SEGMENTS
ARE TO BE IN THE DATA
BASE BEING DEFINED.

DATASET

Figure 1-3. DBDGEN Input Deck Structure
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DBD Generation Coding Conventions

DBD Generation statements are Assembler Language macro instructions

and therefore are subject to the rules contained in the publication
0S/Vs and DOS/VS Assembler Language.

1. Each control statement must be identified by an operation code,
called a "card-type code",.

2. In the generalized format shown in the following descriptions
of the control statements, these syntax conventions apply:

a. Words written in all capital letters must appear exactly as
written.

b. Words written in lowercase letters are to be replaced by a
user-specified value. Valid user-specified values are
numeric values or 1- to 8-character alphameric names.

c. The control statements are free form. Operation codes nust
begin after column one. Operands must follow an operation
code or prior operand. The first operand must be separated
from the operation code by at least one blank column. Each
operand should be separated from the previous operand by a
comma. Operands may be continued on subsequent statements,
but must start in column sixteen on the continuation
statement.

d. The symbols [ 1}, (3}, and ,... are used as an aid in defining
the operands of a control card. These symbols are not coded;

they act only to indicate how a control statement may be
written.

[ ] indicates optional operands. The operand enclosed in
the brackets (for example, [VL]) may or may not be
present, depending on whether or not the associated
option is desired. If more than one
item is enclosed in brackets, one or none may
be coded.

{ 1} indicates that a choice of an operand parameter must be
made. One of the operand parameters from the
vertical stack within braces must be coded.

s--.indicates that more than one set of parameters may be
designated in the same operand.
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Execution of DBD Generation (JCL)

DBDGEN must be run as a normal operating system job after IMS/VS
System definition., System definition causes the DBDGEN procedure to
be placed in the IMSVS.PROCLIB library. To process a request for a
DBDGEN, the DBD generation control statements must be created and
appended to the following JCL (which invokes the DBDGEN procedure):

//DBDGEN JOB MSGLEVEL=1
// EXEC DBDGEN, MBR=
//C.SYSIN DD *

DBD

DATASET

SEGHM

FIELD DBD generation control cards
LCHILD

XDFLD

DBDGEN

FINISH

END

/*
where
keyword operand MBR=

is the name of the DBD to be generated. This name should be

the same as the first name specified for the NAME= keyword on
the DBD statement. When a data base PCB relates to this DBD
generation, this operand value must be the name used in the
DBDNAME= operand on a data base PCB statement within a PSB
generation. For a DBD generation of a shared secondary index,
only one of the data set names may be used; the other names will
be added as aliases.

The operating system start reader command used to read the preceding
JCL must have access to IMSVS.PROCLIB. The IMS/VS procedure IMSRDR
can be used in the following manner:
START IMSRDR,XXX,DCB=BLKSIZE=80
where
XXX is the unit address of a card reader
Three types of printed output and a load module which becomes a
member of the partitioned data set named IMSVS.DBDLIB are produced by
a DBD generation. Each of these outputs is described in the following
paragraphs.

CONTROL STATEMENT LISTING: This is a listing of the input statement
images to this job step.
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DIAGNOSTICS

, Errors discovered during the processing of each control statement

result in diagnostic messages. These messages are printed immediately

following the image of the last control statement that is read. The

message may reference either the control statement immediately preceding ‘e
it or the preceding group of control statements. It is also possible
that more than one message could be printed for each control statement.
In this case, these messages follow each other omn the output listing.
After all the control statements have been read, a further check is
made of the reasonableness of the entire deck. This may result in one
or more additional diagnostic messages.

Any discovered error results in the diagnostic message(s) being
printed, the control statements being listed, and the other outputs
being suppressed. However, all the control statements are read and
checked before the DBD generation execution is terminated. The
link-edit step of DBD generation is not processed if a control statement
error has been found. '

ASSEMBLY LISTING

An 0S/VS assembly language listing of the DBD macro expansion created
by DBD generation execution is provided. The inclusion of an assembly
language PRINT NOGEN statement can be used to eliminate a printout of
this listing.

If the DBD generation is for a data base that uses VSAM as the
operating system access method, a page in the assembly listing will
provide some of the parameters necessary to define the data sets of
the data base to VSAM. The following example shows the output produced
for a HISAM data base. The parameters provided are in the format
required for 0S/VS Access Method Services control statements. The
first DEFINE provides parameters for the key sequenced data set (KSDS)
and the second DEFINE provides parameters for the entry sequenced data e
set (ESDS).

To provide a complete definition for a VSAM data set, the user must
add parameters for data set name (NAME), space allocation (CYL), and
volume assignment (VOLUMES) to those provided by DBD generation. .
Optional parameters such as FREESPACE and WRITECHECK may be included
if desired. '

If the /DBD command is used to allow an offline dump of a VSAM data

base, SHARE OPTIONS(3) must be used in the VSAM DEFINE operation for
the data sets of the data base.
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Example of 0S/VS Access Method Services parameters from DBD generation

¥,k ok k k ok ok ok ok ok ok Kk k ok Kk Kk %k k Kk Kk k ok k k ok *k X * X *

+*,*

+*, RECOMMENDED VSAM DEFINE CLUSTER PARAMETERS

+% %

+*:* * %k &k %k *k %k ok ¥k %k X ok Kk k K k ok k ok k k *k *k %k *k k *k *k %

4% %k %k %k ok k ok ok ok %k %k %k ok %k ok k >k ok %k k k k %k %k k %k 3k k %k %

+% %

+*, DEFINE CLUSTER (NAME(DDI3I1) -

+% % INDEXED KWYS (10,6) -

+Xk %k RECORDSIZE (678,678) -

+%, % CONTROLINTERVALSIZE (2048))
+% %

+% ok %k k %k k k %k ok %k ok %k %k Xk ¥k % %k Kk Xk 3k k ok 3k Xk Xk *x X %k Xk X

4% %k k %k & &k K %k %k Xk Kk X %k sk %k %k %k %k %k %k %k %k %k Kk % X Xk Xk %k X%

14
+% % DEFINE CLUSTER (NAME(DDI301) DDI301 NONINDEXED -
+% % RECORDSIZE (678,678) -
% % CONTROLINTERVALSIZE (2048))
kK
+*:* k ok ok ok %k & %k %k %k Kk ok ok ok % Kk ok dk % k %k ok Kk &k % %k Kk *k Xk

Segment flags are printed in DBD generation output to confirm what
has been generated by that particular DBD generation. The flags, when
interpreted, tell the user which pointer options were generated; the
segment insert, delete, and replace rules specified; whether physical
child pointers have been reserved in this segment's prefix; and how
many physical children are related to the segment. Segment flags appear
in the output as an assembler language defined constant (DC) statement.
The constant is defined as 8 hexadecimal digits followed by the comment,
SEGMENT FLAGS. Fach pair of digits in the constant is a hexadecimal
byte. To interpret the constant, convert the first 6 digits to binary
values, and the last 2 digits to decimal values as shown in Figure 1-4.
Refer to the table in the figure for an explanation of the converted
values.

The following example shows the DBDGEN input used to create the
output in the previous example.

DBD NAME=DI41SKO1,ACCESS= (HISAM, VSAM)

DATASET DD1=DDI3I1,DEVICE=2314,0VFLW=DDI301

SEGM NAME=SEGA1,PARENT=0,BYTES=40

FIELD NAME=(FLDA1,SEQ,U) ,BYTES=10,START=1,TYPE=C
SEGM NAME=SEGB1,PARENT=( (SEGA1)) ,BYTES=10, FREQ=9
FIELD NAME=(FLDB1,SEQ,U) ,BYTES=8,START=2,TYPE=C
SEGM NAME=SEGB2,PARENT=( (SEGA1)) ,BYTES=15, FREQ=3
FIELD NAME=(FLDE2,SEQ,U) ,BYTES=9,START=3,TYPE=C
SEGM NAME=SEGC1,PARENT=( (SEGB2)) ,BYTES=20,FREQ=7
FIELD NAME=(FLDC1,SEQ,U) ,BYTES=10,START=4,TYPE=C
DBDGEN
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Example:
Output from DBD generation contains the statement:
DC X'FEFD080A' SEGMENT FLAGS

Convert the values to binary and decimal
representations:

Byte 0 Byte 1 Byte 2 Byte 3
FE FD 08 - 0A
11111110 11111101 00001000 10

Byte 0 - Segment has counter, physical twin forward
and backward, logical twin forward and
backward, physical parent, and logical
parent pointers.

Byte 1 ~ The insert and replace rules specified
are logical, and the delete rule specified
is virtual. Non-sequenced inserts at current

position.
Byte 2 - Two four-byte fields are reserved for
. physical child pointers in the parent of this
segment.
Byte 3 - This segment is the parent of 10 physical
children.
BYTE CONVERTED DESCRIPTION
VALUE
0 POINTER POSITIONS GENERATED:
loveeens CTR (Counter)
P Physical twin forward
Ao, Physical twin forward and backward
PP R Physical parent
ceeala.. Logical twin forward
veeall.. Logical twin forward and backward
[T, I Logical parent
Jl.....01 Hierarchic forward
J11....1 Hierarchic forward and backward
1 SEGMENT PROCESSING RULES:
100.ceee Insert physical
0l...... Insert virtual
1l...... Insert logical
..10.... Insert non-sequential last
..01l.... Insert non-sequential first
Lolle.., Insert non-sequential here at current
position
ceeal10.. Replace physical
~...01.. Replace virtual
R & Replace logical
ceees10 Delete physical
ceee..01 Delete virtual
ceeeeall Delete logical
ceees.00 Bi-virtual delete
2 XX, SXXX Reserved
leceaann Segment is paired
eeelen.. Segment type requires type 64 processing
ceeoloa. Segments parent has two physical
child pointers; hierarchic pointers
were not specified
3 0-254 Number of physical children of this
segment pointed to by physical child
pointers
Figure 1-4. Segment Flag Codes
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LOAD MODULE

DBD generation is a two-step operating system job. Step 1 is a
macro assembly execution which produces an object module that becomes
a member of the IMSVS.DBDLIB library. Step 2 is a link-edit of the
object module which produces a load module that becomes a member of
the IMSVS.DBDLIB library.

DBD GENERATION ERROR CONDITIONS

The DBD generation error messages are contained in the IMS/VS
Messages and Codes Reference Manual.

If operands or parameters other than those shown for each type of data
base are coded, or if operands or parameters that are necessary are
omitted, them one or more of the following conditions may occur:

e DBD generation may issue diagnostic messages that (a) flag operands
or parameters that are not shown for the type of data base being
defined, or (b) indicate that operands or parameters that are
required for the type of data base being defined were omitted.

e DBD generation may complete, but DL/I may ignore the control
information that was generated by the specification of operands or
parameters that are not shown for the type of data base that was
defined.

s DBD generation may complete, but DL/I may be unable to create and
access the defined data base because (a) conflicting control
information was specified when attempting to interrelate data bases,
or (b) segment relationships describing the application program's
view of the data base were not properly defined in the DBD
generation.

e DBD generation may complete, and DL/I may create and access a data
base. However, the results provided to the user may not be those
desired. This condition may occur because the default actions
taken by DL/I in response to finding missing or conflicting control
information may be actions that the user had not considered during
DBD generation.
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DBD GENERATION CONTROL STATEMENT FORMATS

DBD STATEMENT

This statement names the data base being described and provides DL/I
with information concerning its organization. There can be only one
DBD control statement in the control statement input deck.

The format of the DBD macro instruction is:

operandsused]
operands used for logical
by data base type relationships
H|G|H|H|H|I|[LJH|H]H
«1S|IsllripDfr|INlOfD]|! |
STATEMENT KEYWORD OPERAND » G A % ﬁ‘ R E ? l/\\ll % R
TYPE = MM Ml X|c M| M
(o] 1A
2 L
DBD NAME= | (dbname1 R|R|{R|R|R|R|R
.dbnamez2,...) " lo
HSAM R
MACCESS= | | snsam
,BSAM])
(Gsam [VSAM R
LISAM
(risam [VSAMZ]) R
( sHISAM[,VSAM])
OSAM
(HDAM |, M ) R
= =
OSAM
(HIDAM L/VSAM ) R
ISAM R
(INDEX 'vsAM
.PROT 0
NOPROT
,DOSCOMP) o
LOGICAL R
RMNAME =/ ( mod R
,anch o
rbn (o)
bytes ) (o}
PASSWD=| yes olojo]o}o]o olo]o
KEY
0 = Optional
R = Required

X = Use for logical relationships
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where:

a

DBD
identifies this statement as the DBD control statement.

NAME=
specifies the name of the DBD for the data base being described.
This name can be from one to eight alphameric characters and
can be the same as that specified in the DD1= operand of the
first DATASET control statement. For a shared secondary index
data base, the names cf up to 16 secondary index DBDs can be
specified.

ACCESS=

specifies the DL/I access method and the operating system access
method to be used for this data base. The value of the operand
has the following meaning.

HSAM :
means the Hierarchical Sequential Access Method (HSAM) is
to be used for the data base described by this DBD. When
HSAM is specified, and only one segment type is defined in
the HSAM data base, this operand defaults to SHSAMNM.

SHSAM
used to specify a simple HSAM data base that contains only
one fixed length segment type. When a simple HSAM data base
is defined, no prefix is required in occurrences of the
segment type to enable IMS/VS to process the data base.

GSAM
means the Generalized Sequential Access Method (GSAM) is to
be used for the data base described by the DBD. BSAM or
VSAM can be specified as the operating system access method.
VSAM is the default. When GSAM is specified, no SEGM control
statement is allowed in the DBD generation.

HISAM
means the Hierarchical Index Sequential Access Method (HISAM)
is to be used for the data base described by this DBD. ISAM
or VSAM can be specified as the operating system access
method. VSAM is the default.

SHISAM
used to specify a simple HISAM data base that will contain
only one fixed length segment type. A simple HISAM data
base can only be specified when VSAM is specified as the
operating system access method. When a simple HISAM data
base is defined, no prefix is required in occurrences of
the segment type to enable IMS/VS to process the data base.

HDAM
means the Hierarchical Direct Access Method (HDAM) is to be
used for the data base described by this DBD. OSAM or VSAM
can be specified as the operating system access method.
VSAM is the default.

HIDAM
means the Hierarchical Indexed Direct Access Method (HIDAM)
is to be used for the data base described by the DBD. OSAaM
or VSAM can be specified as the operating system access
method. VSAM is the default.
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INDEX
an index data base is defined to create the primary index
to occurrences of the root segment type in a HIDAM data
base, or to create a secondary index to a segment type in
a HISAM, HDAM or HIDAM data base. For the primary index to
a HIDAM data base, ISAM or VSAM can be specified as the
operating system access method. For a secondary index, VSAM
must be specified as the operating system access method.
In both cases, VSAM is the default.

PROT

NOPROT
applies only to secondary index data bases. The PROT operand
on the DBD statement is an optional parameter that is used
to ensure the integrity of all fields in index pointer
segments that are used by IMS/VS. Use of this parameter
prevents an application program from doing a replace
operation on any field within an index pointer segment except
for fields within the user data portion of index pointer
segments. When PROT is specified, delete operations are
still enabled for index pointer segments. If PROT is
specified and a delete is issued for an index pointer
segment, the index takget segment pointer in the index
pointer segment is deleted. However, the index source
segment that caused the index pointer segment to be created
originally is not deleted. If NOPROT is specified, an
application program has replace and delete ability to all
fields within an index pointer segment except the constant,
search and subsequence fields. 1Inserts to an index data
base are invalid under all conditions. PROT is the default
for this parameter.

DOSCOMP
must be specified if the data base is an index, and it was
created using DLI/DOS. DLI/DOS index data bases contain a
segment code as part of the prefix. Selection of the DOSCOMP
operand will cause IMS/VS to expect this code to be present
in the defined data base, and to process so as to preserve
this code. This includes providing a segment code for new
segments being inserted. The DOSCOMP operand can only be
specified for data bases that use VSAM.

LOGICAL
means that the data base described by this DBD is a LOGICAL
data base. A LOGICAL data base is composed of one or more
physical data bases. A LOGICAL DBD generation is meaningful
only when physical DBD generations exist that define the
segment types that are referenced by SEGM statements in a
LOGICAL DBD generation.

RMNAME=
specifies information used to manage data stored in an HDAM data
bases primary data set group. This operand is only valid when
ACCESS=HDAM is specified. The parameters of this operand are
defined below. A randomizing module controls root segment
placement in or retrieval from an HDAM data base. One or more
modules, called randomizing modules, may be utilized within the
IMS/VS system. A particular data base has only one randomizing
module associated with it. A generalized module, which uses
DBD generation supplied parameters to perform randomizing for
a particular data base, may be written to service several data
bases. The purpose of a randomizing module is to convert a
value supplied by an application program for root segment
placement in, or retrieval from, an HDAM data base into a
relative block number and anchor point number.
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mod
specifies the 1- to 8-character alphameric name of a
user-supplied randomizing module used to store and access
segments in this HDAM data base. An example of a randomizing
module is in the IMS/VS System Programming Reference Manual.

anch

(D

specifies the number of root anchor points desired in each
control interval or block in the root addressable area of an
HDAM data base. The default value of this parameter is one.
The anch operand must be an unsigned decimal integer and must
not exceed 255. Typical values are from one to five.

When a user randomizing routine produces an anchor point number
in excess of the number specified for this parameter, the anchor
point used is the highest numbered one in the control interval
or block. When a randomizing routine produces an anchor point
number of zero for IMS/VS, IMS/VS uses anchor point one in the
control interval or block.

rbn
specifies the maximum relative block number value that the user
wishes to allow a randomizing module to produce for this data
base. This value determines the number of control intervals or
blocks in the root addressable area of an HDAM data base. The
rbn operand must be an unsigned decimal integer whose value does
not exceed 224-1. If this parameter is omitted, no upper 1limit
check is performed on the rbn created by the randomizing module.
If this parameter is specified, but the user's randomizing module
produces an rbn greater than this parameter, the highest control
interval or block in the root addressable area is used by IMS/VS.
If a user randomizing module produces a block number of zero,
control interval or block one is used by IMS/VS.

bytes

specifies the maximum number of bytes of data base record that
~ . can be stored into the root addressable area in a series of
inserts unbroken by a call to another data base record. If this
parameter is omitted, no limit is placed on the maximum number
of bytes of a data base record that can be inserted into this
data base's root segment addressable area. The bytes operand
nust be an unsigned decimal integer whose value does not exceed
224-1, When the "rbn" parameter is omitted, the "bytes"
parameter is ignored, which in turn, leaves no limit on the
nunber of bytes of a data base record that can be inserted into
the root addressable area.

PASSWD=
causes DL/I Open to use the DBDNAME for this DBD as the VSAM
password when opening any data set for this data base. This
parameter is only valid for DBDs that use VSAM as the Operating
System access method. (The default is NO.)

When the user defines the VSAM data set(s) for this data base
using the DEFINE statement of 0S/VS Access Method Services, the
control level (CONTROLPW) or master level (MASTERPHW) password
must be the same as the DBDNAME for this DBD. All data sets
associated with this DBD must use the same password. For a
description of the use and format of passwords for VSAM, see
0S/VS Access Method Services.

The intended use of this facility is to allow users to prevent
unauthorized access of IMS data bases by non-IMS programs.
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DATASET STATEMENT

Each DATASET statement defines a data set group within a ‘data base.
At least one DATASET statement is required for each DBD generationm.
The maximum number depends on the type of data base being defined.
HSAM, SHSAM, GSAM, SHISAM, index and logical data bases can have only
one data set group. HISAM, HDAM, and HIDAM data bases can be divided
into 1 to 10 data set groups subject to rules that follow.

In the DBDGEN input deck, a DATASET statement precedes the SEGHM
statements for all segments that are to be placed in that data set
group. The first DATASET statement of a DBD genération defines the
primary data set group. Subsequent DATASET statements define secondary
data set groups. The only exception to this is when the LABEL field
of a DATASET statement is used. Refer to the paragraph titled "Use of
the Label Field" for this exception.

Rules for Dividing a Data Base into Multiple Data Set Groups

HISAM, HDAM and HIDAM data bases can be divided into a maximum of
ten data set groups according to the following restrictions. Each
DATASET statement creates a separate data set group, except for the
case explained in "Use of the Label Field". The first DATASET statement
defines the primary data set group. Subsequent DATASET statements
define secondary data set groups.

For HISAM data bases secondary data set groups cannot be defined
when VSAM is the access method used for the data base, or when ISAM/O0SAM
are used as the access methods for the data base, but the data base is
indexed by a secondary index. For HISAM data bases using ISAM/OSAM as
the access method and not indexed by a secondary index, all DATASET
statements defining secondary data set groups must be immediately
followed by a SEGM statement that defines a second level dependent of
the root segment type. Thus a HISAM data base may be separated into
multiple data set groups, but the division of the segment hierarchy
between primary and secondary data set groups can only be performed
between the first and second level of the hierarchy. 1In a HISAM data
base, a primary data set group contains all segment types that
hierarchically follow the root up to the segment type that starts a
secondary data set group. A secondary data set group contains all
segment types that hierarchically follow the dependent segment type up
to the segment type that starts another secondary data set group, if
any.

For HDAM or HIDAM data bases, DATASET statements may be used to
divide the data base into multiple data set groups at any level of the
data base hierarchy, however the following restriction must be met. A
physical parent and its physical children must be connected by physical
child/physical twin pointers, as opposed to hierarchic pointers, when
they are in different data set groups as shown in Figure 1-5.
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Use of the label Field

In HDAM or HIDAM data bases, it is sometimes desirable to place

segments in data set groups according to segment size or frequency of

access rather than according to their hierarchical position in the data
structure. To achieve this while still observing the DBD generation
rule that the SEGM statements defining segments must be arranged in

hierarchical sequence, the LABEL field of t
used.

An identifying label coded on a DATASET statement is referenced by
coding the same label on additional DATASET statements.
DATASET statement with the common label can contain operands that define

he DATASET statement is

‘the physical characteristics of the data set group. All segments
defined by SEGM statements that follow DATASET statements with the same
label are placed in the data set group defined by the first DATASET

statement with that label.
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This capability can be used in much the same manner as the CSECT
statemént of 0S/VS Assembler lLanguage, with the following restrictions:

1. A label used in the label field of a DATASET statement containing
operands can not be used on another DATASET statement containing
operands.

2. Labels must be alphameric and valid labels for an 0S/VS Assembler
Language statement.

3. Unlabeled DATASET statements must have operands.
Referring to Figure 1.5, the following example illustrates use of

the label field of the DATASET statement to group segment types of the
same size in the same data set groups.

Label Operation Operand
DBD NAME=HDBASE,ACCESS=HDAN
DSG1 DATASET DD1=PRIMARY,DEVICE=2314,BLOCK=1648
SEGM NAME=SEGMENTA,BYTES=100
DSG2 DATASET DD1=SECOND,DEVICE=2314,BLOCK=3625
SEGM NAME=SEGMENTB, BYTES=50, PARENT=SEGMENTA
DSG1 DATASET
SEGH NAME=SEGMENTC,BYTES=100,PARENT=SEGMENTA
DSG2 DATASET
SEGHN NAME=SEGMENTD,BYTES=50, PARENT=SEGMENTC
DBDGEN
FINISH
END

The segments named SEGMENTA and SEGMENTC exist in the first data set
group. The segments named SEGMENTB and SEGMENTD exist in the second
data set group.
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The format of the DATASET statement is:

operands used ?:f{::;:: :‘;sed
by data base type relationships
HI{Gf{H|{H|H|I1|LJH|H]H
Jalals|alo|D&|R]s]d
STATEMENT KEYWORD OPERAND ol M a A MIRIBISIAIRLIR
TYPE o M M| x|c MM
(e} A
2 L
DATASET LOGICAL R
ar
DD1= ddname1 R|IR|R|R|R|R
,DEVICE= device 3lR R R
,MODEL= model 0 (o]
,DD2= ddname2 R]O
JOVFLW= ddname3 1 R R
BLOCK= (bikfact1 2 0 ojo|o
blkfact2) 2]o 0
Or-
size 2 0}0
,SIZE= (sizel 2 olJojo]Jofo
,size2) (0] (o]
o { recten1 2]ofojo 0
,RECORD=
,reclen2) 2]0|0}{O o
,RECFM= ,recfm 4
,SCAN= cyls olo
FRspc= | (off o|o
Apf ) ofo
KEY
O = Optional
R = Required

X = Use for logical relationships

Notes:

Required if ISAM/OSAM are the OS access methods. If VSAM is the
0S/VS access method for an index data base, and keys of all index
segments are unique, OVFLW need not be specified. OVFLW is invalid
for a simple HISAM data base.

-
.

2. When not specified by the user, DBDGEN generates value used.
3. DEVICE is invalid for a GSAM data base.

4, RECFM is only valid for a GSAM data base.
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where:

DATASET

identifies this statement as a DATASET control statement.

LOGICAL
or
DD1=

LOGICAL

specifies that a logical data base is being defined in this DBD

generation.

This operand must be specified if the ACCESS=LOGICAL

operand is specified on this DBD generation's DBD statement.
If this operand is specified, all other operands are illegal,
and this must be the only DATASET statement for the DBD

generation.

The SEGM statements that follow this statement can

only have the NAME= , PARENT= , and SOURCE= operands specified.
No FIELD, XDFLD, or LCHILD statements may be used in a LOGICAL
DBD generation.

DD1=

specifies the ddname of the primary data set in this data set

group.

ddnamel1 must be a 1- to 8-character alphameric name.

IMS/VS use of the data set indicated by this operand depends on
the type of data base being defined as shown in Figure 1-6.

set group

HIDAM
HSAM GSAM HISAM HDAM INDEX LOGICAL
ddname of | ddname of ddname of ddname of ddname of operand is
input input primary data set primary invalid
data set data set data set in data data set
in data set group

Figure 1-6.

DEVICE=

Use of DD1= Operand

specifies the physical storage device type on which the data

sets in this data set group will be stored.

This parameter is

used during the DBD generation process to verify that the IMS/VS
calculated or user specified control interval or block lengths
do not exceed the usable track length of the storage device

specified.

(one of the underlined values must be chosen):

Device Name

Disk Pacility

Tape

Device=

2314,

2305, 2319,

3330, 3340,

A list of the valid entries for this operand follows

or 3350

2400, 3400, or IAPE

The value 2400, 3400, or TAPE may be chosen only if an HSAM or
simple HSAM data base is being defined.
can be specified for 2400 and 3400 tape drives is 32,000 bytes.
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MODEL=

DD2=

OVFLW=

is used when 2305 or 3330 is the device specified in the device
operand. Following are the model numbers that can be specified
for the 2305 and 3330:

For the 2305, MODEL=1 or MODEL=2. The default is MODEL=2.
For the 3330, MODEL=1 or MODEL=11. The default is MODEL=11.

specifies the 1- to 8-character alphameric ddname of the output
data set required for an HSAM or simple HSAM data base. For
GSAM, this operand is optional, and is used to specify the ddname
of the output data set. If it is omitted, ddname1 is assumed.

specifies the 1- to 8-character alphameric ddname of the overflow
data set in this data set group. This operand must be specified
for (1) an INDEX data base that uses ISAM/0SAM, (2) an INDEX

data base that uses VSAM and contains index pointer segments

with non-unique keys, and (3) all data set groups of a HISAM

data base except when only one segment type is defined in the
HISAM data base and the access method used is VSAM.

The ddnames used in DD1, DD2, or OVFLW subparameters must be
unique within an IMS/VS system or account. Nonunique ddnames
in two or more DBDs might result in destruction of the data
base. One situation that can result in destruction of a data
base is if both ddnames were inadvertently used concurrently
(both used in two different message regions of a data
communications system or in two PCBs of one PSB used in a batch
DL/I region of a data base only system).

Special note should be taken of three situations:

e The OVFLW operand is not allowed when a simple HISAM data base is
defined.

e When a HISAM data base that contains only one segment type is
defined, the OVFLW operand does not have to be specified if the
operating system access method is VSAM.

e When VSAM is used for the primary index for a HIDAM data base, no
OVFLW operand on the DATASET statement is required for the index
DBD since all index segments are inserted in the key sequenced data
set of the index.

BLOCK=

is used to specify the blocking factors to be used for data sets
in each data set group for HSAM, GSAM, HISAM, and INDEX data
bases, as shown in Figure 1-7. -

For HISAM and INDEX data bases that use ISAM/0SAM as the 0S/VS
access methods, the BLOCK=operands in conjunction with the
RECORD= operand determines the block sizes of the ISAM and OSAM
data sets in a data set group. The resulting block size for a
data set is the record length specified times the blocking factor
specified.

For HISAM and INDEX data bases that use VSAM as the 0S/VS access
method, the SIZE= operand should be used to specify control
interval size in place of the BLOCK= operand. If the SIZE=
keyword is used for a HISAM or INDEX data base, the BLOCK=
keyword is invalid. In cases where the RECORD= and BLOCK=
operands are used, the resulting control interval size must be

a multiple of 512 when the resulting size is less than 8192
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bytes.

If the product of the record length specified times the

blocking factor specified is not a multiple of 512 and is less
than 8192 bytes, the resulting control interval size is the

product rounded up to the next higher multiple of 512.

Control

interval sizes in the range of 8192 to 30720 bytes (maximum

allowed size) must be a multiple of 2048 bytes.

When the product

of the RECORD= and BLOCK= operands is in the range of 8192 to
30270 bytes but is not a multiple of 2048, the resulting control

interval
multiple

For HDAM
the user

or block SIZE.
to the value specified in the SIZE operand, DBDGEN adds space
for root anchor points, free space elements, and data set

overhead.

The user should note,

size is the product rounded up to the next higher
of 2048,

and HIDAM data bases, the SIZE operand is used to enable

to override DBDGEN's computation of control interval
however, that in addition

The block or control interval size that results can

be determined by referring to the equations in the description
of the SIZE= operand or by examining the output of DBDGEN.

HICAM
HSAM GSAM HISAM HDAM INDEX LOGICAL
BLOCK= BLOCK= BLOCK= BLOCK= BLOCK= BLOCK=,
blkfact1 blkfact1 blkfact1 size, or blkfact1 is and
applies to applies to is primary SIZE= size primary RECORD=
input data input/output data set of OSAM data set operands
set and data set. blocking or VSAM blocking are
should blkfact2 is factor. data set factor. invalid.
always invalid sub- in data
be 1. parameter. blkfact2 set group. blkfact2 is
is overflow overflow
blkfact2 RECORD= data set RECORD= is blocking
applies to reclenl is blocking ignored. factor.
output data the size of factor.
set and an LRECL ) RECORD=
should length ox RECORD= reclenl
always max. size reclenl is primary
be 1. for vari- reclenl is primary
able length data set logical
RECORD= record. logical recoxd
reclenl recln2 is the record length.
is input min. size length. )
record for vari- reclen2 is
length. able length reclen2 is overflow
record. overflow data set
reclen2 data set logical
is output SIZE= size1l logical record
record is BLKSIZE record length.
length. for input/ length.
output data
HSAM is set.
always size2 is
unblocked; invalid sub-
LRECL and parameter.
BLKSIZE

are equal.

Note:

be equal to or greater than reclenl.

Figure 1-7.

SIZE=

Use of BLOCK= and RECORD= Operands

When both reclenl and reclen2 are specified in a DATASET statement, reclenZ2 must

is used to override DBDGENs computation of control interval or

block size.
specified.

When used,
For VSAM data sets,

no overhead is added to the values

when the values specified are
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less than 8192, they must be a multiple of 512. If not a
multiple of 512, DBDGEN will round the value specified to the
next higher multiple of 512 and issue a warning messaqge. For
VSAM data sets in the range of 8192 to 30720 bytes (maximum
allowed size), the values specified must be a multiple of 2048.
If not a multiple of 2048, DBDGEN will round the value specified
to the next higher multiple of 2048 and issue a warning message.
For HISAM, primary HIDAM index and secondary index data bases,
sizel specifies the control interval or block size of the primary
data set in a data set group, and size2 specifies the control
interval or block size of the overflow data set. For HDAM and
HIDAM data bases, only the size1 operand is used. The sizel
operand specifies the control interval or block size of the data
set in the data set group. For ISAM/OSAM the size value
specified must be an even multiple of the record parameter plus
overhead in order to allow QSAM or QISAM to open the data sets
involved. Following are equations that show the minimum block
or control interval size that can be specified by the user for
data bases.

HISAM, Primary HIDAM Index, and Secondary Index Data Set Groups:

| size 2 MAXSEG + VSAM CONTROL
Where:

MAXSEG= the length in bytes of the longest segment in this
data set group including the segment prefix.

| VSAM CONTROL= 7 bytes for ISAM/OSAM data sets, 12 bytes for
unblocked BSAM data sets.

HDAM Primary Data Set Group:

The minimum block or control interval size that can be specified
for the primary data set group of an HDAM data base is dependent
on whether or not the DBD statement RMNAME=rbn operand is
specified:

e If rbn is specified, then the following two conditions must
be met:

size 2 (RAPs*4) + FSE + 2 + OVERHEAD,
and
size 2 MAXSEG + FSE + OVERHEAD

e If rbn is not specified, then the following condition must
be met:

| size 2 MAXSEG + (RAPs*4) + FSE + VSAM CONTROL
where:

RAPs= the number of root anchor points specified for
the root addressable area of the data base.

FSE= 4 bytes for a free space element

| VSAM CONTROL= 0 bytes for 0SAM; 7 bytes for VSAM

MAXSEG= the length in bytes of the longest segment in
this data set group including the segment prefix.
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HDAM secondary data set groups:
size 2 MAXSEG + FSE + VSAM CONTROL
where:

MAXSEG= the length in bytes of the longest segment
in this data set group including the segment
prefix.

FSE= 4 bytes for a free space element
VSAM CONTROL= 0 bytes for OSAM; 7 bytes for VSAM
HIDAM data set groups:

The minimum block or control interval size that can be specified
for data set groups in a HIDAM data base is dependent on the
0S/VS access method specified. In the case of 0SAM, the block
size of the primary data set group is also dependent on the type
of pointers specified for the root segment type.

e If forward-only hierarchic or physical twin pointers are specified
for the root segment type of a HIDAM data base, the block size
specified for the primary data set group must be:

size 2 MAXSEG + FSE + RAP + OVERHEAD

e Under any other conditions for primary or secondary data set groups,
the block size specified must be:

size 2 MAXSEG + FSE + OVERHEAD
where:

MAXSEG= the length in bytes of the longest segment in
this data set group including the segment prefix.

FSE= 4 bytes for a free space element
OVERHEAD= 0 bytes for OSAM; 7 bytes for VSAM
RAP= 4 bytes for one root anchor point

RECORD=(reclen1,reclen?2)
specifies the data management logical record length(s) to be
used for this data set group. This operand is optional and
cannot be specified if ACCESS=LOGICAL is used on the DBD
statement. reclenl and reclen2 must be numeric values. The
value of reclen?2 must always be equal to or greater than the
value of recleni1l. The meaning of each of the operand's
parameters depends on the type of data base being defined as
shown in Figure 1.7. For a simple HISAM data base, the logical
record length specified must be the same as the segment length
specified. For both the VSAM KSDS and ESDS data set for HISAM
and INDEX DBDs, the logical record length specified must be an
even value. For a GSAM data base, reclen1 specifies the size
of a logical record for a fixed-length record or the maximum
size for a variable-length undefined record. The value of
reclen2 specifies the minimum size for a variable-length
undefined record.
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RECFM=recfnm
specifies the format of the records in the data set. The record
format is specified using the characters defined below:

F - the records are fixed length.

FB - the records are fixed length and blocked.

v - the records are variable length.

VB - the records are variable length and blocked.
U - the records are of undefined length.

The operand is only valid for a GSAM data base.

SCAN=cyls
specifies the number of direct access device cylinders to be
scanned when searching for available storage space during segment
insertion operations. This operand is optional. It is only
used when this DBD generation defines a HIDAM or HDAM data base.
If specified, cyls must be a decimal integer whose value does
not exceed 255. Typical values are from 0 to 5. The default
value is 3. If SCAN=0 is specified, only the current cylinder
is scanned for space. Scanning is performed in both directions
from the current cylinder position. If a scan limit value would
cause scanning to include an area outside of the current extent,
the scan limits are adjusted by IMS/VS such that scanning will
not exceed current extent boundaries. If space cannot be found
for segment insertion within the cylinder bounds defined by this
operand, space is used at the current end of the data set group
for the data base.

FRSPC= (fbff, £spf)
specifies how free space is to be distributed in an HDAM or
HIDAM data base. The fbff is the free block frequency factor,
and it specifies that every nth control interval or block in
this data set group will be left as free space during data base
load or reorganization (where fbff=n). The range of fbff
includes all integer values from 0 to 100 except fbff=1. The
fspf is the free space percentage factor. It specifies the
minimum percentage of each control interval or block that is to
be left as free space in this data set group. The range of fspf
is from 0 to 99. The default value for fbff and fspf is 0.

Note: If the total of the percentage of free space specified and any
segment size exceeds the control interval or block size, a warning
message that flags oversized segments is issued by DBDGEN. When loading
oversized segments, the "fspf" specification is ignored and one control
interval or block is used to load each oversized segment.

Data Sets in IMS/VS Data Set Groups

The DD cards for the data sets in each IMS/VS data base must be
provided with each job that accesses the data base. For data bases
used by message or batch message processing programs, DD cards must be
included in the JCL for the IMS/VS control region. For data bases
which are used exclusively in the batch processing environment, DD
cards must be included in the JCL for the batch processing reqgion. To
preserve the integrity of a data base, simultaneous use by multiple 0S
jobs is prohibited unless the processing intent of each is read-only

or message or batch message processing is used.
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VSAHM

When the operating system access method for a data base is VSAM,
one DD statement is regqguired for each KSDS and one for each ESDS. The
parameters required on the DD statements have the following format:

//ddname DD DISP=SHR,DSNAME=

Since all VSAM data sets are cataloged, UNIT=, VOL=SER=, and SPACE=
parameters are not required.

For a HISAM data base two DD statements are required; one for the
KSDS and one for the ESDS.

For an HDAM or HIDAM data base one DD statement is required for each
data set group. For the prime index of a HIDAM data base one DD
statement is required for the KSDS.

For secondary index data bases with unique keys one DD statement is
required for the KSDS.

For secondary index data bases with non-unique keys two DD statements
are required; one for the KSDS and one for the ESDS. In addition to
the DD statements defining VSAM data sets, a DD statement specifying
a data set containing parameters defining the IMS/VS VSAM buffer pool
must be provided. The DDNAME for this DD statement is DFSVSAMP. The
following example illustrates the defining, loading, processing, and
printing of a HISAM VSAM data base. The circled numbers refer to
explanatory notes that follow the example.
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//SAMPLE JOB :
//JOBLIB DD DISP=SHR,DSN=IMSVS10.PGMLIB
DD DISP=SHR,DSN=IMSVS10.RESLIB
//JOBCAT DD DISP=SHR,DSN=IMSCAT1
//BLDVSAM EXEC PGM=AMS,REGION=128K
//SYSPRINT DD SYSOUT=A
//SYSIN DD *
DELETE HISAM1.VSAM.KSDS
DELETE HISAM1.VSAM. ESDS
DEFINE CLUSTER (NAME (HISAM1.VSAM.KSDS) -
INDEXED KEYS (10,6) -
CYL (1,1) VOLUMES (VSIMSA) -
RECORDSIZE (678,678)) -
DATA (CONTROLINTERVALSIZE (2048))
DEFINE CLUSTER (NAME (HISAM1.VSAM.ESDS) NONINDEXED -
CYL (1,1) VOLUMES (VSIMSa) -
RECORDSIZE (678,678) -
CONTROLINTERVALSIZE (2048))
/*
//LOAD EXEC PGM=DFSRRCO00,REGION=320K,PARM='DLI,DFSDDLTO,HIBLSK41,,01"
//INS DD DISP=SHR,DSN=IMSVS10.PSBLIB
// DD DISP=SHR,DSN=IMSVS10.DBDLIB
//DDI3I1 DD DISP=0LD,DSN=HISAM1.VSAM.KSDS
//DDI301 DD DISP=OLD,DSN=HISAM1.VSAM.ESDS
//PRINTDD DD SYSOUT=A
//SYSUDUMP DD SYSOUT=A
//IEFRDER DD DUMMY
//SYSIN DD DISP=SHR,DSN=IMSVS10.TESTLIB(LOAD2F)
//DESVSAMP DD *
2048,4
OPTIONS,DUMP=YES
/*
//GET EXEC PGM=DFSRRC00,REGION=320K,PARM='DLI,DFSDDLTO,HIBASK41,,01"
//IMS DD DISP=SHR,DSN=IMSVS10.PSBLIB
// DD DISP=SHR,DSN=IMSVS10.DBDLIB
//DDI3I1 DD DISP=OLD ,DSN=HISAM1.VSAM.KSDS
//DDI301 DD DISP=OLD,DSN=HISAH1.VSAM.ESDS
//PRINTDD DD SYSOUT=A
//SYSUDUMP DD SYSOUT=A
//IEFRDER DD DUMMY
//DFSVSAMP DD *

678,6

2048,4

OPTIONS, DUMP=YES

/*

//SYSIN DD DSNAME=IMSVS10.TESTLIB(GN2),DISP=SHR
// DD DSNAME=IMSVS10.TESTLIB(CC2) ,DISP=SHR
Va4 DD DSNAME=IMSVS10.TESTLIB(BOOL2),DISP=SHR
// DD DSNAME=IMSVS10.TESTLIB(GU2) ,DISP=SHR
// DD DSNAME=IMSVS10.TESTLIB(GNQ2),DISP=SHR
Va4 DD DSNAME=IMSVS10.TESTLIB(NOTF2) ,DISP=SHR
// DD DSNAME=IMSVS10,TESTLIB(ISRTB),DISP=SHR
Va4 DD DSNAME=IMSYS10.TESTLIB(ISRT2) ,DISP=SHR

DD DSNAME=IMSVS10.TESTLIB(GN2) ,DISP=SHR

//DELETE EXEC PGM=AMS,REGION=256K, COND=EVEN
//SYSPRINT DD SYSOUT=A
//DDI3I1 DD DISP=0OLD,DSN=HISAM1.VSAM.KSDS
//DDI301 DD DISP=0OLD ,DSN=HISAM1.VSAM.ESDS
//SYSIN DD *

PRINT INFILE(DDI3I1)

PRINT INFILE(DDI3G1)

DELETE HISAM1.VSAM.KSDS

DELETE HISAM1.VSAM. ESDS
/*
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The JOBCAT DD statement defines the VSAM user catalog which will
be used for all VSAM processing during the job.

Step BLDVSAM uses the VSAM Access Method Services utility program
to define and allocate the data sets which make up the HISAM data
buse. HISAM1.VSAM.KSDS is the DSNAME of the KSDS, and
HISAM1.VSAM.ESDS is the DSNAME of the ESDS.

Step LOAD loads the HISAM data base. DD card DDI3I1 defines the
KSDS and DDI301 defines the ESDS. The DFSVSAMP data set contains
parameters to define the IMS/VS VSAM buffer pool. When loading
HISAM, the KSDS logical records are not processed in the buffer
pool, so no subpool is defined for themn.

Step GET processes the HISAM data base.

For information on control statement format and buffer pool .
structure see "Defining the IMS/VS VSAM Buffer Pool" in the IMS/VS
Installation Guigde.

Step DELETE uses Access Method Services to print the data sets and
then deletes them from the VSAM data space and catalog.
M/0SAM

Operating system procedures for execution of all INS/VS region types
provided in the IMS/VS System Programming Reference Manual. The
ropriate DD statements must be appended to these procedures.

or HSAM, a DD statement for either input or output should be provided
the following format:

dname DD DSNAME= ,UNIT= ¢+ VOL=SER= v
DISP= ,DCB=
re the DD statement is for an HSAM output data set, the data set

t be preallocated or the SPACE= operand must be present when a direct
ess storage device is used.

For HISAM, DD statements for ISAM and OSAM must be provided for each
a set group.

The following is an example of the OSAM DD statements:

a1 DD DSNAME= (INDEX) ,UNIT= ¢ VOL=SER= v
DISP= +DCB
DD DSNAME= (PRIME) ,UNIT= + VOL=SER= ¢
DISP= +DCB=
more information on ISAM, see the appendix on "Creating and

rieving Indexed Sequential Data Sets" in the 0S/VS JCL Reference.

following is an example of the OSAM DD statements:

dovflw DD DSNAHE= ¢UNIT= ¢ VOL=SER= v
DISp= +DCB= (DSORG=PS)
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The DCB parameter for an ISAM data set when a data base is being
created should specify:

DCB= (DSORG=IS[ ,OPTCD=HWM ][ , RECFM=FB])
where:

W Write check (optional, but recommended)

M

Master index creation (optional)

OPTCD=R indicates that incore indexes are to be used for an ISAM
data set allocated to IMS/VS. It must be specified for every IMS/VS
execution in which incore indexes are to be used. Incore indexes apply
for BISAM, not to QISAM. IMS/VS will perform a conditional request
for the amount of storage required to contain the highest level index.
If enough storage is not available incore indexes will not be used but
processing will continue without any error message notification. The
required amount of storage can be determined by examining the DS2NOBYT
field at displacement X'40¢' in the Format 2 DSCB control block.

Since the OPTCD field is empty in the DCB, any OPTCD options desired
may be specified in the DCB field of the DD card.

The user must not specify OPTCD=L, which indicates the presence of
a delete byte in the ISAM logical record. The user should not specify
OPTCD=1 for ISAM independent overflow, because ISAM is not used to make
additions to the data base.

The user may specify the RECFM=FB, or it may be omitted. RECFM=F
must not be specified. ’

For either an ISAM or an OSAM data set, the LRECL, BLKSIZE, and BUFL
subparameters of the DCB parameter should be omitted. This information
is obtained from the DBD and cannot be overridden.

When the HISAM data base is being created, the associated data sets
nust be preallocated or the SPACE= operand must be present.

For HDAM or HIDAM, a DD statement is required for the OSAM data set
of each data set group. It should be in the following format:

//dan DD DSNAME= ¢« UNIT= ¢ VOL=SER= v
/7 DISP= + DCB= (DSORG=PS[ ,OPTCD=W])

When the HDAM or HIDAM data base is being created, the 0SAM data
set must be preallocated or the SPACE= operand must be present.

For an INDEX data base, the DD statements should be equivalent to
that specified for HISAM.

Note: If a model DSCB is to be used to describe a generation data set,
the LRECL, RECFM, and BLKSIZE parameters must be omitted from the model
DSCB. This information is obtained from the DBD and cannot be
overridden.
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SEGM STATEMENT

The SEGM statement defines a segment type that is placed in the data
set group defined by the preceding DATASET statement in the input deck.
The SEGM statement defines a segment type, the segments position in a
data base hierarchy, the physical characteristics of the segment, and
how the segment is to be related to other segments. At least one SEGHM
statement must immediately follow a DATASET statement, and a maximunm
of 255 SEGM statements are allowed in a DBD generation. SEGM statements
must be placed in the input deck in hierarchic sequence. The SEGHM
statement is used in conjunction with FIELD, XDFLD and LCHILD statements
to totally define a segment to IMS/VS. The FIELD statement defines
fields within segments, the XDFLD statement defines fields used for
secondary indexing, and the LCHILD statement defines index or logical
relationships between segments.
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The format of the SEGM statement is:

STATEMENT
TYPE

KEYWORD

OPERAND

NOTES

operands used
by data base type

operandsused
for logical
relationships

Zpoux

2pn—-T

2»0x
Tro-I
XmgZ-~—

Z»0-I

Zrox
Zpw-I

SEGM

NAME=

segname 1

D

-]
x
E)

LPARENT=

0

-

O | 3} rpo-00r

or
{{segname2

X

,(lpsemama

VIRTUAL
‘| PHYSICAL ]

.dbnamet ))

BYTES=

( max bytes

,min bytes )

,FREQ=

frequency

JPOINTER=
LPTR=

HIER
HIERBWD
(} TN
TWINBWD
NOTWIN

LTWIN
‘LTWINBWD

]

LLPARNT

CTR

PAIRED)

JRULES=

<irvw

(|

<ir-v

FIRST ]
LAST
HERE

L
~—

SOURCE=

({segname

[ key
DATA

~

,dbname)

{,segname

~

[ key
DATA
L

,dbname})

COMPRTN=

(routinename

KEY
‘| DATA

JANIT)

KEY

O = Optional
R = Required

X = Use for logical relationships

Notes:

1.

Data Base Description (DBD) Generatiom

The PARENT= operand
can be omitted, or
PARENT=0 specified for
the root segment type of
a data base.

Required on SEGM
statements for all
dependent segment
types.

VSAM is the prerequisite
for variable length seg-
ments, segment edit/
compression and
secondary indexing.
Invalid for a simple
HISAM data base.

Required when a segment
type does not have a
unique sequence field.

Required to define a
concatenated segment
type. Not allowed for

a simple HISAM data base.
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For the SEGM statement, the following abbreviations may be used in
place of keywords specified in the macro definitions:

| |

| Keyword | Abbreviation |

| | {

|- |- {

| { |

| POINTER | PTR I

| | l

| FIRST 1 F |

| | {

| LAST | L |

| | (

| HERE i H i

| | |

| KEY | K |

i | |

{ DATA | D |

i | 1

| VIRTUAL | v |

| | |

| PHYSICAL | p |

l l {

[ ettt J

SEGHM
identifies this statement as a segment definition statement.

NAME=
specifies the name of the segment type being defined. The
specified name is used by DL/I and application programs in all
references to this segment. Duplicate segment names are not
allowed within a DBD generation. The segnamel1 operand must be
a 1- to 8-character alphameric value. Each character must be
in the range of A through 2, or 0 through 9, or be the character
$, %, or a.

PARENT=

specifies the name(s) of the physical and logical parents of
the segment type being defined, if any.

0
for root segment types, the PARENT= keyword must be omitted
or PARENT=0 specified.

segname?2
specifies the name of the physical parent for all segment
types except roots of the segment type being defined.

SNGL

DBLE ‘
SNGL, when specified, causes a 4~byte physical child first
pointer to be placed in occurrences of the physical parent
of the segment type being defined. If the parent segment
specifies PTR=HIER or PTR=HIERBWD, the SEGM statement for
the child segment cannot specify SNGL or DBLE in the PARENT
operand.

DBLE, when specified, causes a 4-byte physical child first

and a 4-byte physical child last pointer to be placed in
occurrences of the physical parent of the segment type being
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BYTES=

defined. If the physical parent of the segment type being
defined is not a root and it has heirarchic pointers
specified, then this parameter is ignored. This parameter
will default to SNGL if the physical parent uses twin
pointers rather than hierarchic.

SNGL/DBLE may be specified only for HDAM or HIDAM data bases.

lpsegnane
specifies the name of the logical parent of the segment type
being defined, if any. This operand is used only during
DBDGEN of a physical data base, and it must be specified omn
SEGM statements that define logical child segment types.

VIRTUAL

PHYSICAL
specified for logical child segments only. They specify
whether or not a symbolic pointer to the logical parent
{logical parents concatenated key) is to be stored as a part
of the logical child segment on the storage device used.
If PHYSICAL is specified, the concatenated key of the logical
parent is stored with each logical child segment. If VIRTUAL
is specified, only the intersection data portion of each
logical child segment is stored. VIRTUAL is the default
parameter. PHYSICAL must be specified for a logical child
segment whose logical parent is in a HISAM data base, or
for a logical child segment that will be sequenced on its
physical twin chain through use of any part of the logical
parents concatenated key.

dbname1
specifies the name of the data base in which the logical
parent is defined. If the logical parent is in the same
data base as the logical child, dbnamel can be omitted.

specifies the length of the data portion of a segment type in
bytes using an unsigned decimal integer(s).

Fixed-length segments

For fixed-length segments, "maxbytes" specify the amount of
storage used for the data portion of the segment. The minbytes
operand cannot be specified for a fixed-length segment. This
includes a fixed~length compressed seqgment. The maximum length
specified for a segment type must not exceed the maximum record
length of the storage device used. For tape, the maximum is

32K. The minimum length that can be specified for maxbytes must
be large enough to contain all fields defined for the segment
type. If the segment is a logical child segment type, the length
must be sufficient to contain the concatenated key of the logical
parent.

Variable-length segments

A segment type is defined as variable-length if the minbytes
operand is included. The maxbytes field specifies the maximum
length of any occurrence of this segment type. The maximum and
minimum allowable values for the maxbytes operand are the same
values as described for a fixed~length segment.
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FREQ=

The minbytes operand specifies the minimum amount of storage
used by a variable-length segment. The maximum value for
minbytes is the value specified for maxbytes. The minimum value
for minbytes must be:

. For a segment type that is not processed by an 7
edit/compression routine or is processed by an
edit/compression routine but the key compression option
has not been specified; the minbytes must be large enough
to contain the complete sequence field if a sequence
field has been specified for the segment type.

. For a segment type that is processed by an
edit/compression routine that includes the key
compre551on option or a segment that is not sequenced,
the minimum value is four.

Because segments in a HSAM or simple HISAM data base cannot be
variable~length, the minbytes operand is invalid.

is only used for HSAM, HISAM, or INDEX data bases. It specifies
the estimated number of times that this segment is likely to
occur for each occurrence of its physical parent. The frequency
operand must be an unsigned decimal number in the range 0.01 to
224-1, 1If this is a root segment, "frequency" is the estimate
of the maximum number of data base records that appear in the
data base being defined. The frequency of occurrence of the
root segment is used to determine the number of tracks required
for cylinder index and prime ISAM extent allocation. The value
of the FREQ= operand when applied to dependent segments is used
to determine the logical record length and physical storage
block sizes for each data set group of the data base.

Note: The IFO110 ARITHMETIC OVERFLOW assembler error message
may occur when the DBDGEN utility is attempting to calculate a
recommended space allocation. If this should occur during a
HISAM DBD generation, it would be necessary for the user to
determine his own space allocation.

POINTER=

PTR=

specifies the pointer fields to be reserved in the prefix area
of occurrences of the segment type being defined. These fields
are used to relate this segment to its immediate parent
segment (s) and twin segments. The following table indicates
the keyword options that may be specified for this operand.
Each of these keyword options is subsequently described.

The use of the POINTER= operand is primarily for HDAM and HIDANM
data bases. 1In addition, it can be used for segment types
defined in HISAM data bases which participate in logical
relationships with segment types in HDAM or HIDAM data bases.
If a segment type is being defined in an HSAM data base, the
POINTER= operand must be omitted. If the segment type being
defined is in a HISAM data base and does not participate in a
logical relationship, the POINTER= operand should be omitted.

\l
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Pointer Keyword Options and Abbreviations

HIER[H], HIERBWD[HB], TWIN[T], TWINBWD[TB], NOTWIN[NT]
LTWIN[LT], LTWINBWD[ LTB]}, PAIRED
LPARNT[LP]

CTR(C]

o ——— o —— — -

Note that:

e Selected keyword options may be specified in any order, and must
be separated by commas.

e A keyword option may be specified only once, and all keywords are
optional.

e One keyword option may be selected from each line of the above
table.

s A keyword option or its abbreviation (indicated in brackets) may
be selected.

The keyword options of this operand have the following meanings:

HIER (H)
reserves a U-byte hierarchic forward pointer field in the prefix
of occurrences of the the segment type being defined.

HIERBWD (HB)
reserves a U4-byte hierarchic forward pointer field and a U4-byte
hierarchic backward pointer field in the prefix of occurrences
of the segment type being defined. Hierarchic backward pointers
provide increased delete performance.

THIN (T)
reserves a fU-byte physical twin forward pointer field in the
prefix of occurrences of the segment being defined.

TWINBWD (TB)
reserves a 4-byte physical twin forward pointer field and a
4-byte physical twin. backward pointer field in the prefix of
occurrences of the segment type being defined. The twin backward
pointers provide increased delete performance.

NOTWIN (NT)
used to prevent reserving space for a physical twin forward
pointer in the prefix of occurrences of the segment type being
defined. NOTWIN can be specified for a dependent segment type
if the physical parent does not have hierarchic pointers
specified, and no more than one occurrence of the dependent
segment type will be stored as a physical child of any occurrence
of the physical parent segment type. In addition, NOTWIN can
be specified for the root segment type of a HIDAM data base.
When NOTWIN is specified for a dependent segment type and an
attempt is made to load or insert a second occurrence of the
dependent segment as a physical child of a given physical parent
segment, an LB status code is returned when trying to insert
the second occurrence during initial load, and an II status code
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is returned when trying to insert the second occurrence after
initial load. The NOTWIN option may be specified for HDAM root
segments but only when the randomizing module will not produce
synonymns (keys with different values having the same block and
anchor point). Any attempt to locad or insert a synonym will be

~rejected with an LB or II status code.

LTWIN (LT)

used for virtually paired logical relationships only when
defining a real logical child. Reserves a U4-byte logical twin
forward pointer field in the prefix of occurrences of the logical
child segment type being defined. This parameter may only be
specified if the segment type being defined is a logical child
and is being defined in an HDAM or HIDAM data base. It should

be noted that if PAIRED is specified, the LTWIN parameter is
invalid.

LTWINBWHD (LTB)

LPARNT

CTR (C)

PAIRED

used for virtually paired logical relationships only when
defining a real logical child. Reserves a l4-byte logical twin
forward-pointer field and a U4-byte logical twin backward field

in the prefix of occurrences of the logical child segment type
being defined. This parameter may only be specified if the
segment being defined is a logical child and is being defined

in an HDAM or HIDAM data base. It should be noted that if PAIRED
is specified, the LTWIN parameter is invalid.

The use of LTWINBWD rather than LTWIN provides increased
performance when deleting logical child segments.

(LP)

reserves a U~-byte logical parent pointer field in the prefix of
occurrences of the segment type being defined. This parameter
may only be specified when the segment type being defined is a
logical child and the logical parent is in an HDAM or HIDAM data
base. If the logical parent is in a HISAM data base, this
parameter must be omitted, and the PARENT= operand for the
segment being defined must specify PHYSICAL.

reserves a U-byte counter field in the prefix of occurrences of
the segment type being defined. A counter is required if a
logical parent segment in a HISAM, HDAM, or HIDAM data base has
logical child segments which are not connected to it by logical
child pointers. Counters are placed in all segments requiring
them automatically during DBD generation without the user
specifying this parameter. To avoid a later DBD generation,
however, the user can anticipate future requirements for counters
and reserve a counter field in the prefix of occurrences of a
segment type by using this parameter.

indicates that this segment participates in a bidirectional
logical relationship. This parameter is specified for 1) a
virtual logical child segment type, or 2) both physically paired
logical child segment types in a bidirectional logical
relationship. If PAIRED is specified, the LTWIN and LTWINBWD
parameters are invalid.
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POINTER= QOperand Default Values

The default option for the POINTER= operand in any HIDAM or HDAM
DBD is:

3 %K Sk e %k
PTR=(TWIN,LTWIN,LPARNT)

*%¥ jis a defauvlt if the name of a logical parent (lpsegname) is
specified, in the PARENT= operand of a SEGM statement.

*%x% jndicates this parameter is a default if VIRTUAL is selected
in the PARENT= operand of a SEGM statement.

The default option for the POINTER= operand in an INDEX, HISAM, or
HSAM DBD is no pointer fields.

If the POINTER= operand is explicitly stated on a SEGM statement,

all parameters of the operand must be explicitly stated. The default
values are only employed when the operand is omitted entirely.
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Figure 1-8 (Part 1 and Part 2) illustrates use of the POINTER=
operand parameters for various types of DBD generatioms.

Segment Definition
Physical Segments Contained
in Data Base Type
. HSAM
General Keyword Logical
Nomenclature Parameter | Segments SHSAM HISAM HDAM HIDAM INDEX
SHISAM g

—

Reserved

Ptr to next

segment in HIER INVALID | INVALID IGN VALID VALID IGN

hierarchy

Ptr to next

and previous

segments in HIERBWD | - INVALID | INVALID IGN VALID VALID IGN

hierarchy @ @

Ptr to next

occurrence

of physical TWIN INVALID | INVALID IGN VALID VALID IGN

twins

Ptr to next

and previous

occurrence TWINBWD | INVALID INVALID IGN VALID VALID IGN

of physical

twins

Counter field CTR INVALID | INVALID | vaup | vaup | vauo IGN

in prefix
INVALID - This parameter cannot be specified.
IGN - This parameter may be specified but it is ignored.
VALID - This parameter is valid. If the segment type is being

defined in an HDAM or HIDAM data base, HIER, HIERBWD,
TWIN, or TWINBWD should be specified. The default value
is TWIN except when the HIER or TWIN parameters are
specified for the root segment type of a HIDAM data base
that uses VSAM as the 0S/VS access method. In this case
the default is NOTWIN.

Figure 1-8 (Part 1 of 2). Use of POINTER= Operand Parameters (No
Logical Relationship)
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Segment Definition
Physical Segments Contained
in Data Base Type
. HSAM
General Keyword Logical ;

Nomenciature Parameter { Segments gg?g‘;ﬁﬂ HISAM HDAM HIDAM INDEX
Ptr to next

occurrence LTWIN INVALID | INVALID IGN VALID VALID IGN
of logical

@ O

Ptr to next

and previous

occurrence LTWINBWD] INVALID | INVALID IGN VALID VALID IGN
of logical

twin @ @

Ptr to

ﬁf:: LPARNT | INVALID | INVALID| VALID VALID VALID iGN
Coament D ® ®
Logical

relationship

g?wﬁgo PAIRED INVALID | INVALID VALID VALID VALID IGN

- r
HS-HD or
HD -HD @ O ©®

INVALID - This parameter cannot be specified.
IGN - This parameter may be specified but will be ignored.
VALID - This parameter is valid and used as indicated in the

following notes.

Figure 1-8 (Part 2 of 2). Use of POINTER= Operand Parameters (Logical

Relationship)

Notes:

1.

Can be used when a logical child segment is being defined in a
HISAM data base and the logical parent is defined in an HDAM or
HIDAM data base.

Can be used when a logical child segment is being defined in a
HISAM data base and the logical parent is defined in a HISAM, HDAMN,
or HIDAM data base, and the logical relationship is bidirectional.

Used when a logical child segment being defined participates in a
logical relationship. This should be specified if the segment
exists within HDAM or HIDAM and the logical parent relates to the
logical child with direct addresses (logical child pointers).

Can be used when a logical child segment is being defined in an

HDAM or HIDAM data base and the logical parent is in an HDAM or
HIDAM data base.
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5. Used when a bidirectional logical relationship is being defined
with two logical child segments both physically present or on the
SEGM statement for a virtual logical chilad.

B

RULES=(PPP,FIRST)

FIRST
LAST
HERE

LLL LAST
VVV HERE

B

PPP
LLL
(A4

specifies the rules used for insertion, deletion, and replacement
of occurrences of the segment type being defined.

The first column of the parameter applies to segment insertion,
the second column applies to segment deleticn, and the third
column applies to segment replacement. Each of the three columns
can contain the same or different characters. These parameters
are specified for logical child segments and their physical and
logical parent segments. They should be omitted for all segment
types which do not participate in logical relationships.

specifies where new occurrences of the segment type defined by
this SEGM statement are inserted into their physical data base.
This value is only used when processing segments with no sequence
field or with a non-unique sequence field. The value is ignored
when specified for a segment type with a unique sequence field
defined.

FIRST: For segments without a sequence field defined, a new
occurrence is inserted before all existing physical twins. For
segments with a non-unique sequence field defined, a new
occurrence is inserted before all existing physical twins with
the same sequence field value.

LAST: For segments without a sequence field defined, a new
occurrence is inserted after all existing physical twins. For
segments with a non-unique sequence field defined, a new
occurrence is inserted after all existing physical twins with
the same sequence field value.

HERE: TFor segments without a‘ sequence field, a new occurrence
is inserted immediately before the physcial twin on which
position was established. If a position was not established on
a physical twin of the segment being inserted, then the new
occurrence is inserted before all existing physical twins. For
segments with a non-unique sequence field defined, a new
occurrence is inserted immediately before the physical twin with
the same sequence field value on which position was established.
If a position was not established on a physical twin with the
same sequence field value, then the new occurrence is inserted
before all physical twins with the same sequence field value.
The insert position is dependent on the position established by
the previous DL/I call.

A command code of L (last) takes precedence over the insert rule

specified causing a new occurrence to be inserted according to
the insert rule of LAST.
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SOURCE=

1.

is used for two purposes:

) To identify the real logical child seqment type that is to
be represented by the virtual logical child segment type
that is being defined.

. To identify the segment type or types imn physical data bases
that are represented by the segment type being defined in
a logical data base.

When defining a virtual logical child:

SOURCE=( (segname ,DATA,dbname))

where:

2.

Sou

segname specifies the name of the real, logical child

DATA must be specified indicating that both the key and the data
portions of segname are to be used in constructing the segment.

dbname is the name of the physical data base that contains the real
logical child.

When defining a segment type in a logical data base.

RCE= ((segname,KEY,dtname), (segname,KEY,dbname))
DATA DATA

where:
the first occurrence of segname, KEY/DATA, dbname refers to the
segment in a physical data base that is being defined as a
logical segment in this logical data base, or it refers to the
logical child segment type in a physical data base that is used
for the first portion of a concatenated segment type in this
logical data base.

segnane
is the name of the segment type in the physical data base.

KEY
specifies that the key portion of the segment specified in
segname is to be placed in the key feedback area, but the segment
is not to be placed in the user I/0 area when a call is issued
to process the logical segment type that represents segname.

DATA
specifies that the key portion of the segment specified in
segname is to be placed in the key feedback area, and the segment
is to be placed in the user I/0 area when a call is issued to
process the logical segment type that represents segname.

dbname

specifies the name of the physical data base that contains
segname,

where:
the second occurrence of seqgname, KEY/DATA, dbname refers to
the logical or physical parent segment type in a physical data
base that is used for the destination parent part of a
concatenated segment in this logical data base. The description
of each operand for the second occurence is the same as described
for the first occurrence.
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When the source segment (s) is used to represent a concatenated
segment, the KEY and DATA parameters are used to control which
of the two segments or both are placed in the users I/0 area on
retrieval calls. If DATA is specified, the seqgment is placed
in the users I/0 area. If KEY is specified, the segment is not
placed in the users I/0 area, but the sequence field key, if
one exists, is placed in the key feedback area of the PCB. The
key of a concatenated segment is the key of the logical child,
-either the physical twin sequence field or the logical twin
sequence field, depending on which path the logical child is
accessed from. The KEY and DATA parameters apply to retrieval
type calls only.

On insert calls, the users I/0 area must always contain the
logical child segment and, unless the insert rule is physical,
the logical parent segment. Even if KEY is specified for a
segment, the data base containing that segment must be available
to IMS/VS when calls are issued against the logical data base
containing the referenced segment. When the first occurrence
of the SOURCE= segment specification references a logical child,
the second occurrence referencing the destination parent for
the concatenated segment should also be specified. If not
explicitely specified it will be effectively included with the
KEY parameter by default when the blocks are built,

The segments defined with a logical DBD generation must gain
their physical definition from segments previously defined in
one or more physical DBD generations.

If the SEGM statement defines a segment in an INDEX data set,
the SOURCE= operand is invalid.

Note: For the Interactive Query Facility (IQF), if a
bidirectional logical relationship is implemented by using
virtual pairing, and if the virtual logical child is defined,
then the user must reference the virtual logical child (via the
SOURCE operand) when: (1) a segment is being defined in a
logical DBDGEN and (2) the segment consists of the concatenation
of the virtual logical child and the physical parent of the real
logical child.

COMPRTN=

is used to select the segment edit/compression exit option.

This operand must not be specified if the SOURCE operand is
used. The COMPRTN operand is invalid during DBDGEN for HSAM,
simple HSAM, simple HISAM, and logical data bases. In addition,
the COMPRTN= operand is invalid for the primary INDEX of a HIDAM
data base. When used for a HISAM data base, it must not change
the sequence field offset for HISAM root segments. Segments
specifying the COMPRTN parameter must reside in a VSAM data set.
In addition, the minimum segment length that can be specified
for a segment type where the segment edit/compression option is
specified is 4 bytes.

routinename

DATA

specifies the name of the user-supplied edit/compression exit
routine. This name must be a one to eight character alphameric
value and must not be the same as any other name in IMSVS.RESLIB.

specifies that the indicated exit routine will condense or modify
data fields only. Sequence fields must not be modified, nor

data fields that change the position of the sequence field in
respect to the start of the seqgment. DATA is the default value
if a compression routine is named but no option is selected.
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KEY
specifies that the user exit routine can condense or modify any
and all fields within the named segment. This parameter is
invalid for the root segment of a HISAM data base.

INIT
indicates that initialization and termination processing control
is required by the segment exit routine. When this parameter
is specified, the edit/compression routine will gain control
after data base open and after data base close.

LCHILD STATEMENT
The LCHILD statement is used as follows:

e Defines a logical relationship between two segment types in a HISAMN,
HIDAM or HDAM data base or a logical relationship between a segment
type in any two of these data bases.

e Defines a primary HIDAM index or secondary index relationship
between two segment types.

LOGICAL RELATIONSHIPS: Following any SEGM statement that defines a
logical parent segment type in a DBDGEN input deck, there must be one
LCHILD statement for each segment type that is a logical child of that
logical parent, except for virtual logical child segment types. These
LCHILD statements establish the relationships between the logical parent
and its logical child segment types. The SOURCE= operand of a SEGHM
statement that defines a virtual logical child segment type establishes
the same relationship between a logical parent and a virtual logical
child segment type.

PRIMARY HIDAM INDEX RELATIONSHIP: Two LCHILD statements are used to
establish the index relationship required between the primary HIDAM
index data base and the root segment type of a HIDAM data base.

Following the SEGM statement that defines the root segment type in
a HIDAM data base DBD generation, there must be an LCHILD statement
that names the index pointer segment type in an index data base.
Following the SEGM statement that defines the index pointer segment
type in a primary HIDAM index data base DBD generation there must be
an LCHILD statement that names the root segment type in a HIDAM data

‘base.

SECONDARY INDEX RELATIONSHIPS: Two LCHILD statements are used to
establish each secondary index relationship. Following a SEGM statement
that defines an index target segment type, there must be one LCHILD
statement for each index pointer segment type that points to that index
target segment type. Each LCHILD statement following the SEGM for an
index target segment type identifies the index pointer segment type

that points to the index target.

Following a SEGM statement that defines an index pointer segment
type in a secondary index data base, there must be an LCHILD statement
that identifies its index target segment type.

A maximum of 255 LCHILD statements can occur in a single DBD
generation. An LCHILD statement may follow only a SEGM statement,
FIELD statement, XDFLD statement, or another LCHILD statement. Since
logical relationships and index relationships must not be defined in
an HSAM data base, LCHILD statements are invalid when ACCESS=HSAM.
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The format of the LCHILD statement is:

operands used lgg:;g;g;;'sed'
by database type | o+ onships
Hlunlwluli|Llu|n]H
sli|{olifnjolp|) |1
STATEMENT | KEYWORD OPERAND olAlslaleloislAals |8
TYPE u M mlxleIMimlm
o A
2 L
LCHILD NAME= | (segname1 12 rlr R x | x |x
,dbname) ‘2 R|R[R |R X x|x
POINTER=| | SNGL 3 0 X [x Ix
PTR=
DBLE x[x | x
NONE X |[x 1x
INDX 4 olR
SYMB 5 olojojo
,PAIR= segname2 XXX
INDEX= | fidname ' R
,RULES= FIRST
LAST x| x| x
HERE
KEY
O = Optional
R = Required

X = Use for logical relationships
Notes:

1. VSAM is the prerequisite for variable length segments, segment
edit/compression and secondary indexing. Invalid for a simple
HISAM data base.

2. Required for HIDAM primary index, optional for a secondary index.

3. Required for primary index of HIDAM data base.

4. Required during a HIDAM DBD generation on the LCHILD statement that
establishes the primary HIDAM index relationship. If PTR=INDX is
specified for the target segment of a secondary index, then PTR
nust be ommitted or specified as PTR=SNGL on the LCHILD statement

of the INDEX DBD.

5. If symbolic pointing is specified for the index target segment type
when defining its physical data base, symbolic pointing should be
specified in the secondary index for that segment type. If SYMB
is specified for the target segment of a secondary index then
PTR=SYMB is specified on the LCHILD statement of the INDEX DBD

also.
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The following abbreviations may be used in place of keywords
specified in the above macro definition:

r a

I ‘ | |

| Keyword | Abbreviation |

| | |

| === | === |

| | {

| POINTER | PTR |

| | |

| FIRST | F |

| i !

| LAST | L |

i | |

| HERE | H |

| | i

e e rr - - - - 4

NAME=
The segname?l1 operand specifies the name of the logical child,
index pointer, index target or HIDAM root segment type that is
to be associated with the segment type defined by the preceding
SEGM statement in the DBD generation input deck. The dbname
operand is the name of the data base that contains the segment
type specified in segnamel. dbname can be omitted when segnameil
is defined in this DBD generation. Both segnamel and dbname
must be 1- to 8-character alphameric values.

POINTER=

used to specify the pointers used in logical or secondary index
relationships. When the POINTER= keyword is omitted from any
index specification, POINTER=SNGL is the default. When the
POINTER= keyword is omitted from a logical relationship
specification, POINTER=NONE is the default.

SNGL
used for logical relationships, or index relationships
implemented with direct address pointers. SNGL specifies
that a logical child first pointer field is to be reserved
in each occurrence of the segment type defined by the
preceding SEGM statement in the DBDGEN input deck. When
the preceding SEGM defines a logical parent, the pointer
field contains a direct address pointer to the first
occurrence of a logical child segment type. When the
preceding SEGM defines the primary HIDAM index data base
segment type, the pointer field contains a direct address
pointer to a HIDAM data base root segment. When the
preceding SEGM defines an index pointer segment type in a
secondary index data base, the pointer field contains a
direct address pointer to an index target segment.

DBLE
used to specify two U4-byte pointer fields, logical child
first and logical child last, reserved in the logical parent
segment. The two pointers point to the first and last
occurrences of logical child segment type under a logical
parent. The logical child last pointer is of value when
the logical child is not sequenced and the RULES= operand
is LAST.
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PAIR=

INDEX=

RULES=

NONE
should be used when the logical relationship from the logical
parent to the logical child segment is not implemented or
not implemented with direct address logical child pointers.
In this case, the relationship from logical parent to logical
child does not exist or is maintained by using physically
paired segments. No pointer fields are reserved in the
logical parent segment.

INDX
is specified on the LCHILD statement in a HIDAM data base
used to establish the index relationship between the HIDAM
root segment type and the primary HIDAM index during a HIDAM
data base DBD generation.. INDX can also be specified on
the LCHILD statement in the DBD for the target data base
that establishes the index relationship between an index
target segment type and a secondary index. In this case,
omit the PTR= operand or specify PTR=SNGL on the LCHILD
statement. An LCHILD statement for a HIDAM primary index
must precede the LCHILD statements for secondary indexes.

SYMB
can be used in the - DBDGEN for the target data base of a
secondary index to specify that the concatenated keys of
index target segments are to be placed in index pointer
segments in lieu of a direct pointer. SYMB must be specified
when the index target segment type is in a HISAM data base.
SYMB is optional when the index target segment type is in
an HDAM or HIDAM data base.

An additional use of the SYMB operand in the INDEX DBDGEN

is to prevent reserving space in the prefix of index pointer
segments for the U-byte direct address index target segment
pointer that is not used when index pointer is symbolic.

is specified segname2 for bidirectional logical relationships
only. The segname2 operand is the name of the logical child
segment that is, physically or virtually, paired with the logical
child segment specified in segnamel1. The segname2 operand must
be a 1- to 8-character alphameric value.

is specified on LCHILD statements used during an Index DBD
generation only. The fldname operand specifies the name of the
sequence field of a HIDAM root segment type during DBD generation
of the primary index for a HIDAM data base, or the name of an
indexed field, defined through an XDFLD statement in an index
target segment type during DBD generation of a secondary index
data base.

is used for logical relationhips no sequence field or a
non-unique sequence field has been defined for the virtual
logical child. Under these conditions, the rule of FIRST, LAST,
or HERE controls the sequence in which occurrences of the real
logical child in the logical relationship are sequenced from
the logical parent through logical child and logical twin
pointers.
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FIRST: States that, if no sequence field is specified for the
logical child, a new occurrence is inserted before the first
existing occurrence of the logical child. If a nonunique
sequence field is specified for the logical child, a new
occurrence is inserted before all existing occurrences with the
same key.

LAST: States that, if no sequence field is specified for the
logical child, a new occurrence is inserted after the last
existing occurrence of the logical child. If a nonunique
sequence field is specified for the logical child, a new
occurrence is inserted after all existing occurrences with the
same keys. LAST is the default option.

HERE: If no sequence field is defined, the segment will be
inserted before the logical twin that position was established
on through the previous call. If no position was established

by a previous call, the new twin is inserted before all existing
logical twins. If a nonunique sequence field is defined, the
segment is inserted before the logical twin with the same
sequence field value on which position was established by a
previous call. If no position was established on a logical twin
with the same sequence field value, the segment will be inserted
before all twins with the same sequence field value. States
that the insert is dependent on the position established by the
previous DL/I call.

When a new occurrence of a logical child is inserted from it's
physical parent, no previous position exists for the logical
child on it's logical twin chain. Therefore, the new occurrence
will be placed before all existing occurrences on the logical
twin chain when no sequence field has been defined, or before
all existing occurrences with the same sequence field value when
a non-unique sequence field has been defined.

Note: A command code of L (last) takes precedence over the
insert rule specified causing a new occurrence to be inserted
according to the insert rule of LAST.

FIELD STATEMENT

FIELD -- Define a Field

The FIELD statement defines a field within a segment type that can
be referred to by an application program in a DL/I call segment search
argument. A maximum of 1000 fields can be defined for all segments in
a DBD generation, and a maximum of 255 fields can be defined for any
segment type. A unique sequence field must be defined for the root
seqment type of HISAM, HIDAM, and primary HIDAM INDEX data bases.

FIELD statements may appear in a DBD generation for three purposes:
1. They can be used to describe fields of a segment type as that

segment type is seen when it is accessed from its physical parent
segment.
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2. They can be used to describe the fields of a real logical child
segment type in a virtually paired logical relationship as seen

when that segment type is accessed from its logical parent.

The

FIELD statements must immediately follow the SEGM statement

defining the virtual logical child.

3. They can be used to describe system related fields that are used
for secondary indexing.

The format of the FIELD statement is:

operands used
by data base type

operands used)
for logical
relationships

H{H{H|H]I]JL{H|H]H
Als|Alo|D[3]R]s D
STATEMENT KEYWORD OPERAND mlalmlalelTIalAlR
TYPE M M} X % M| ™
L
FIELD NAME= (fidname1 R]IR|R [R|R
,SEQ ojlojo}jo|o0
U o|o]o
[M]) o|o
or
systrelfldname olo |0
,BYTES= bytes RIR|R|R {R
,START= startpos R|R|R|R |R
,TYPE = X
[pj, ojojo o |o
c
KEY
O = Optional
R = Required

X = Use for logical relationships

1.54
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NAME=

fldnamel

SEQ

specifies the name of the field being defined within a
segment type. The name specified can be referred to by an
application program in a DL/I call SSA. Duplicate field
names must not be defined for the same segment type.
fldname1 must be a 1- to 8-character alphameric value.

identifies this field as a sequence field in the segment
type. FIELD statements containing the keyword SEQ must be
the first FIELD statements following a SEGM statement in a
DBD generation input deck. If the sequence field of a real
logical child segment consists of any part of the logical ’
parent's concatenated key, the PHYSICAL parameter must be
specified in the SEGM statement for the logical child to |
include the concatenated key of the logical parent with the |
logical child in storage.

As a general rule, a segment can have only one sequence
field. However, in the case of virtually paired
bidirectional logical relationships, multiple FIELD
statements may be used to define a logical sequence field
for the virtual logical child segment type, as described
below.

A sequence field must be specified for a wvirtual logical
child segment type if when accessing a logical child segment
from its logical parent, one requires real logical child
segments to be retrieved in an order determined by data in

a field or fields of the real logical child segments. This
sequence field can include any part of the segment as it
appears when viewed from the logical parent (that is, the
concatenated key of the real logical child's physical parent
followed by any intersection data). Since it may be
necessary to describe the sequence field of a logical child
segment as accessed from its logical parent segment in
discontiguous pieces, multiple FIELD statements with the

SEQ parameter present are permitted. Each statement must
contain a unique fldnamel parameter.

When using the sequence field as a qualification in an SSA,
any sequence field defined may be used, but all succeeding
sequence fields will be considered as a part of the named
field. Therefore, the length of the field named in the SSA
will be the concatenated length of the specified field plus
all succeeding sequence fields. Note that this "scattered"
sequence field is permitted only when specifying the sequence
field for a virtual logical child segment. If the first
sequence field is not included in a "scattered" sequence
field in an SSA, DL/I treats the arqument as a data field
specification rather than a sequence field specification.
DL/I must examine all segment instances on a twin chain when
a data field specification is evaluated. When a sequence
field specification is evaluated the search continues along
the twin chain until a sequence field value that is higher
than the SSA value is reached. The search stops at that
point.
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the keyword U indicates that only unique values are allowed
in the sequence field of occurrences of the segment type.
For a root segment type, the sequence field of each
occurrence must contain a unique value. For a dependent
segment type, the sequence field of each occurrence under

a given physical parent segment must contain a unique value.
The keyword M indicates that duplicate values are allowed
in the sequence field of occurrences of the segment type.

When no sequence field or a non-unique sequence field is
defined for a segment, occurrences of the segment will be
inserted according to the rule of FIRST, LAST, or HERE as
specified on the SEGM or LCHILD statement for that segment.

It is highly recommended that all segments which participate
in a logical relationship have unique sequence fields. This
includes physical and logical parents as well as physical
and logical child segments. .

systrelfldname

- r - - - = —— - - ——— - — " - - ——— - - - - — - - — —— - - -,

Root key

(10 bytes)

defines a system related field which can only be used for
secondary indexing. There are two types of system-related
fields:

o all of or a portion of the concatenated key of an index
source segment type defined by the preceding SEGM
statement. The name for this type of system related
field can be up to eight characters long, and must begin
with the three characters '/CK'. The fourth through
eighth characters permit unique identification of the
field being defined whose name must be unique among all
other fields defined in the segment type. This type of
system related field is defined to enable using the
concatenated key of an index source segment, or portioms
of the concatenated key in the subsequence or duplicate
data fields of index pointer segments. Assume the
following concatenated key:

Dependent key Dependent key Dependent key

(3 bytes) (7 bytes) (8 bytes)

If three system related fields were to consist of bytes
2-8 of the root key, byte 1 of the second key and bytes
5-6 of the 4th key, the FIELD statements specifying this
could be as follows:

NAME =/CK1
BYTES=7
START=2

NAME =/CK2
BITES=1
START=11

NAME=/CK3

BYTES=2
START=25
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The three system related fields defined can then be
specified for use in the subsequence or duplicate data
fields of index pointer segments by including the names
of the system related fields in lists for the subsequence
or duplicate data fields on an XDFLD statement.

. the second type of system related field is defined within
an index source segment type to insure uniqueness of
sequence field keys in a secondary index. The name
specified for this type of system related field must
begin with the characters /SX, and the name specified
can be up to 8 characters in length. When this type of
system related field is defined in an index source
segment type, IMS/VS generates a unique four byte value,
and places it in the subsequence field of the index
pointer segment generated from an index source segment.

Oon an XDFLD statement, a /CK field can be included in the list of

fields

specified for either the subsequence or DDATA fields or both of

an index pointer segment. A /SX field can only be included in the list
of fields specified for the subsequence field of index pointer segments.

BYTES=

START=

specifies the length of the field being defined in bytes. For
fields other than system related fields, BYTES must be a valid
self defining term whose value does not exceed 255. 1If a
concatenated key or a portion of a concatenated key of an index
source segment type is defined as a system related field, the
value specified can be greater tham 255, but must not exceed
the length of the concatenated key of the index source segment.
The length of a /SX system related field is always u4-bytes,
therefore when specified, the BYTES operand is disregarded.

specifies the starting position of the field being defined in
terms of bytes relative to the beginning of the segment.
Startpos must be a numeric term whose value does not exceed
32767. Startpos for the first byte of a segment is one.
Overlapping fields are permitted. When a SEGM statement defines
a logical child segment, the first n bytes of the segment type
is the logical or physical parents concatenated key. A field
starting in position one would define all or a portion of this
field. A field starting in position n+1 would start with
intersection data.

If used for a system related field to describe a portion of the
concatenated key as a field in an index source segment type,
START= specifies the starting position of this portion of the
concatenated key relative to the beginning of the concatenated
key, the first byte of which is considered to have a position
of one. In this case, it must be a numeric term whose value
does not exceed the length of the concatenated key plus 1 minus
the value specified in the BYTES operand. The startpos operand
for the /SX system related field is disregarded.
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TYPE=

FIELD

specifies the type of data that is to be contained in this field.
The value of the parameter specified for this operand indicates
that one of the following types of data wlll be contained in
this field:

1]

hexadecimal data

X
P packed decimal data
(o

alphameric data or a combination of types of data

It should be noted that all DL/I calls perform field
comparisons on a byte-by-byte binary basis. ¥No check is
made by IMS/VS to ensure that the data contained within a
field is of the type specified by this operand, except when
the defined field is indexed.

Statement Considerations for the Interactive Query Facility (IQF)

1.58

The parent of the lowest segment involved in a query path must
be identified by a unique concatenated key within the data base
used to process the query. One method that can be used to ensure
compliance with this rule is to define a unique sequence field
for every segment involved in a query path, except for the
lowest. Root key values must be unique.

If a logical child is involved in a guery path, the concatenated
key of its destination parent must be unique. One method that
can be used to ensure compliance with this rule is to define a
unique sequence field for every segment whose sequence field is
a component of the destination of the parent's concatenated key.

A field that is indexed by IQF can be no greater than 250 bytes
in length.

Scattered sequence fields are not supported by IQF.

A1l fields of a virtual logical child that are to be used in an
IQF query must be defined by FIELD or *FIELD macro statements
that refer to the data of the virtual logical child. (IQF does
not automatically refer to field definitions provided for a real
