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Preface

This publication describes how to use the integrated catalog facility. It is intended
for system programmers, data administrators, and other personnel who build, main-
tain, and support integrated catalog facility catalog structures. Information on
VSAM catalogs and OS CVOLs can be found in Appendixes E, I, and G.

Organization

This publication has 16 scctions:

e Chapter 1, “Introduction,” gives an overview of integrated catalog facility cata-
logs, and discusses the advantages of using them.

» Chapter 2, “Integrated Catalog Facility Catalog Structure,” provides basic infor
mation about the integrated catalog facility catalog structure.

» Chapter 3, “Defining, Altering, and Deleting an Integrated Catalog Facility
Catalog,” describes how the access methods services commands are used to
create, alter, move, delete, copy, split, merge, and modify the integrated catalog
facility catalogs.

« Chapter 4, “Converting VSAM Catalogs or OS CVOLs to Integrated Catalog
Facility Catalogs,” describes the various conversion processes and planning
requirements needed for cach type of catalog conversion and provides examples
of their use.

= Chapter 5, “Backing Up and Recovering Integrated Catalog Facility Catalogs,”
discusses how to develop adequate backup and recovery procedures in an inte-
grated catalog facility environment. ’

» Chapter 6, “Checking Catalogs for Errors and Synchronization,” describes the
DIAGNOSE command and explains how to use the DIAGNOSE output to
determine what action to take to recover the integrated catalog facility catalog.

» Chapter 7, “Communicating with Catalog Address Space (CAS),” describes the
CATALOG options of the system command MODIFY, and provides some
examples of their use.

* Appendix A, “The Integrated Catalog Facility Catalog Cell Structure,” lists the
types of cells in the integrated catalog facility catalog,.

» Appendix B, “Conversion from VSAM to an Integrated Catalog Facility
Catalog,” provides an example of a job stream that manipulates integrated
catalog facility catalogs.

* Appendix C, “Alternate Master Catalog Job Stream,” provides an example of a
job stream used to create an alternate master catalog.

* Appendix D, “Operand Notation for SHOWCAT,” describes the SHOWCAT
macro and its standard, list, and execute forms.

* Appendix E, “VSAM Catalogs,” describes VSAM catalogs for those installa-

tions that have VSAM catalogs that are not converted to integrated catalog
facility catalogs.

* Appendix F, “CVOL Processor,” describes OS CVOLs for those installations
that have CVOLs that are not converted to integrated catalog facility catalogs.
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» Appendix G, “Using Catalog Management Macro Instructions for OS CVOLs,”
discusses in detail the various uses of catalog management macro instructions.

» Appendix H, “Region Requirements for Access Method Services Jobs,” \)
explains how to calculate the virtual storage requirements for a VSAM job. )
* “Glossary of Terms and Abbreviations” lists and defines the terms used in this
book.
Prerequisite Knowledge |
To use this book efficiently, you should already be familiar with VSAM and the
catalog environment.
Required Publications
You should be familiar with the information presented in the following publications:
o« MVS|/Extended Architecture VSAM Administration Guide, GC26-4151, provides
information on VSAM optimization options and various VSAM algorithms that
affect performance.
o MVS/Extended Architecture Data Facility Product Version 2: Planning Guide,
(GC26-4147, describes planning considerations for integrated catalog facility cata-
logs and VSAM.
H i N
Related Publications L)
Within the text, references are made to the publications listed in the table below: |
Short Title ' New Title : Order Number
Access Method MVS|Extended Architecture Inte- GC26-4135
Services Reference | grated Catalog Administration:
Access Method Services Reference
MVS/|Extended Architecture GC26-4136
VSAM Catalog Administration:
Access Method Services Reference
Catalog Diagnosis MVS|Extended Architecture L.Y26-3955
Guide Catalog Diagnosis Guide
Catalog Diagnosis MVS/Extended Architecture 1.Y26-3956
Reference Catalog Diagnosis Reference
Checkpoint/Restart | MVS/Extended Architecture GC26-4139
User’s Guide Checkpoint|Restart User’s Guide
[/af N
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Short Title

New Title

Order Number

DADSM and MVS|Extended Architecture LY?26-3960

CVAF Diagnosis DADSM and Common VTOC

Guide Access Facility Diagnosis Guide

DADSM Diag- MVS|Extended Architecture 1.Y26-3961

nosis Reference DADSM Diagnosis Reference

Data Adminis- MVS|Extended Architecture Data GC26-4140

tration Guide Administration Guide

Data Facility MVS|Extended Architecture Data GC26-4147

Product: Planning | Facility Product Version 2: Plan-

Guide ning Guide

Debugging Hand- MVS|Extended Architecture [.C28-1164

book Debugging Ilandbook, Volumes 1 LC28-1165
through 5 LC28-1166

LC28-1167

1.C28-1168
To order ali
five, usc
1.BOL-1015.

JCI. Reference

MVS/Extended Architecture JCI.
Reference

GC28-1352

JCI. User’s Guide

MVS/Extended Architecture JCL
User's Guide

GC28-1351

RACF General
Information
Manual

Resource Access Control Facility
(RACF): General Information
Manual

GC28-0722

Service Aids

MVS/Extended Architecture
System Programming Library:
Service Aids

GC28-1159

Supervisor Services
and Macro
Instructions

MVS|Extended Architecture
System Programming Library:
Supervisor Services and Macro
[nstructions

GC28-1154

System Com-
mands

MVS|Extended Architecture Oper-
ations.: System Commands

GC28-1206

System — Data
Administration

MVS|Extended Architecture
System— Data Administration

GC26-4149

System Generation

MVS|Extended Architecture Instal-
lation: System Generation

GC26-4148

-~
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Short Title

New Title

Order Number

System Macros
and Facilities

MVS/Extended Architecture
System Programming Library:
System Macros and Facilities,
Volumes | and 2

GC28-1150
GC28-1151

System Manage-
ment Facilities

MVS|Extended Architecture
Systemm Programming Library:
System Management Facilities

GC28-1153

System Messages

MVS|Extended Architecture
Message Library: System
Messages, Volumes 1 and 2

GC28-1376
GC28-1377

System Modifica-
tions

MVS|Extended Architecture
System Programming Library:
System Modifications

GC28-1152

Utilities

MVS|Extended Architecture Data
Administration: Ulilities

GC26-4150

VSAM Adminis-
tration Guide

MVS/Extended Architecture
VSAM Administration Guide

GC26-4151

VSAM Adminis-
tration: Macro
Instruction Refer-
ence

MVS/|Extended Architecture
VSAM Administration: Macro
Instruction Reference

GC26-4152

VSAM logic

MVS|Extended Architecture
VSAM Logic

L.Y26-3970

Notational Conventions

A uniform system of notation describes the format of access method services com-
mands. This notation is not part of the language; it merely provides a basis for
describing the structure of the commands.

The command format illustrations in this book usc the following conventions:

Brackets | | indicate optional paramcters.

Braces { } indicate a choice of entry; unless a default is indicated, you must
choose one of the entries.

Items separated by a vertical bar (]) represent alternative items. No more than
one of the items may be selected.

An ellipsis (...) indicates that multiple entries of the type immediately preceding
the cllipsis arc allowed.

_ Other punctuation (parentheses, commas, etc.) must be entered as shown.

BOLDFACE type indicates the exact characters to be entered. Such items must
be entered exactly as illustrated (in uppercase, except in TSO).

Lowercase italic type specifies fields to be supplied by the user.
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* BOLDFACE UNDERSCORED type indicates a default option. If the param-
eter 1s omitted, the underscored boldface value is assumed.

* A’ ’in the command format indicates that a blank (an empty space) must be
present before the next parameter.
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Summary of Changes

| Release 3.0 Update, December 1987

| Figure 15 in Chapter 2 has been updated to show the new fields for expiration
| century and creation century needed for data set expiration dates beyond 1999.

| “Protecting the Catalog” in Chapter 3 and various sections in Chapter 5, “Backing
| Up and Recovering Catalogs,” have been updated to support enhanced integrated
| catalog facility recovery.

| Sections of Chapter 5, “Backing Up and Recovering Catalogs,” have also been
| updated to reflect changes duc to the new capability of automatically exporting

| aliases and being able to record information about exports of integrated catalog

| facility catalogs.

| A new section, “Recovering Shared Catalogs,” has been added to
| Chapter 5, “Backing Up and Recovering Catalogs.” It describes how to use the
| IMPOR'T CONNECT ALIAS command to recover shared catalogs.

| Chapter 7, “Communicating with Catalog Address Space (CAS),” has been added
| to describe the CATALOG options of the system command MODIFTY.

| Information has been added to reflect the new linear data set (1.DS) and scrvice
| changes to the previous edition.

Release 2.0, June 1986

“Catalog Control Interval and Control Area Size” in Chapter 2 has been updated to
support the increase in block sizes allowed.

“Resource Access Control Facility (RACF)” and “Deleting Catalogs and Indexes”
in Chapter 3 have been updated for ERASE-on-SCRATCIH support.

Information has been added to reflect service changes to the previous edition.

Release 1.0 Update, December 1985

Chapter 4, “Converting to Integrated Catalog Facility Catalogs,” has been rewritten
to describe the various conversion processes and planning requirements needed for
cach type of catalog conversion and provides examples of their use.

The section on the DIAGNOSE command in Chapter 6, “Checking Catalogs for
Errors and Synchronization,” has been rewritten to clarify the meaning of DIAG-
NOSE reason codes and the best use of catalog recovery procedures.

Appendix D, “Operand Notation for SHOWCAT,” has been rewritten to include a
complete description of the three forms of SHOWCAT: standard, list, and execute.
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Information has been added to reflect any service changes.

Release 1.0, April 1985 .

Enhancements and New Support
' The VVR data set information cell and VVR volume information cell formats in
Figure 24, “Examples of the VVR Cell Information,” have been updated.

The DIAGNOSE “Exccution Error Messages” and “Summary Messages” in
Chapter 6 have been updated.

“VSAM Volume Record (VVR)” in Chapter 2, “Estimating Space Requirements
for the VVDS” in Chapter 3, and “VSAM Volume Data Set (VVDS) Cells” in
Appendix A have been updated to include information on how to determine the size
of a VVR.

An overview of the catalog address space (CAS) has been added to Chapter 1,
“Introduction.”

The 3380 Modcls AD4, BD4, AE4, and BE4 device types have been included in
estimating space requirements for the BCS.

The conversion examples of a VSAM catalog and an OS CVOLI, have been updated
for 3380 support.

Appcndix Z, “Alternate Master Catalog Job Stream,” has been updated for 3380
support.

Version 2 Publications
The preface includes the new order numbers for Version 2.
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Chapter 1. Introduction

To help you use integrated catalog facility catalogs for controlling data scts, this
publication explains how to use the following:

* Access method services commands to define, recover, back up, list, and copy
integrated catalog facility catalogs
* Approprnate macros and job control language (JCL.)

(For information on VSAM catalogs and OS CVOl.s, sece Appendixes E, F, and G.)

Highlights of Integrated Catalog Facility Catalogs

The integrated catalog facility catalog functionally replaces OS control volumes
(CVOLs) and VSAM catalogs. It has two parts:

e The basic catalog structure (BCS) contains volume, sccurity, ownership, and
association information for VSAM data scts and the integrated catalog facility
catalog. The BCS also contains volume, ownership, and association information
for non-VSAM data scts.

e The VSAM volume data set (VVDS) contains the data sct characteristics and
the volume-related information of the VSAM data scts cataloged in the inte-
grated catalog facility catalog. The VVDS physically resides on the same volume
as the VSAM data sets. It also contains the data sct characteristics of any inte-
grated catalog facility catalog found on the volume.

The BCS and VVDS may reside on the same volume or on separate volumes.

Advantages of the Integrated Catalog Facility Catalog

The integrated catalog facility catalog offers significant advantages over OS CVOLs
and VSAM catalogs. Although OS CVOLs and VSAM catalogs are still supported
in the MVS/XA environment, integrated catalog facility catalogs give you superior

performance, capability, usability, and maintainability.

Performance
Integrated catalog facility catalogs can be updated faster. The catalog information
that requires the most frequent updates is physically located in the VVDS on the
same volume as the data sets, allowing faster access.

Furthermore, a catalog request is expedited because fewer 1/O operations are
nceded. Related entries, such as a cluster and its alternate index, are processed
together.

Capability
Fach volume can have entries that are cataloged in as many as 36 integrated catalog
facility catalogs.

The VSAM catalog concept of catalog ownership of a volume does not apply to
integrated catalog facility catalogs. An integrated catalog facility catalog and its BCS
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can have data sets cataloged on any number of volumes. The BCS can have as
many as 123 extents on one volume. One volume can have multiple integrated
catalog facility catalogs on it. All the necessary control information is recorded in (
the VVDS residing on that volume. g

Usability
When defining an integrated catalog facility catalog, you have more control because
you can specify parameters that cannot be specified in a VSAM catalog. With the
commands provided, you can reorganize catalogs, move catalogs to different device
types, merge two catalogs into one, split one catalog into two or more catalogs,
share catalogs, and create portable copies.

All direct access storage device space management functions are performed by direct
access device storage management (DADSM). Data sets cataloged in an integrated
catalog facility catalog are similar to VSAM UNIQUE data sets; therefore, no
VSAM data spaces are necessary.

Significant space savings for generation data groups are achicved in the integrated
catalog facility catalog by rcusing space when an old generation is deleted and by
using an improved method of recording generation data groups.

For multivolume data sets defined in integrated catalog facility catalogs, OPEN
requires that all primary volumes be parallel mounted. Subset mounting is elimi-
nated.

Maintainability N
Maintainability is improved by simpler backup and recovery procedures, and use of
the DIAGNOSE command.

Simpler Backup and Recovery Procedures
The BCS and VSAM data sets can be restored independently.

The dynamic information associated with the VSAM data set (the data set charac-
teristics) resides in the VVDS on the same volume as the VSAM data set itself. The
VVDS contains the data set characteristics that must be synchronized with the data
set each time it is updated. Therefore, you can copy the volume periodically for
backup and recovery without causing the data set and VVDS portion of the inte-
grated catalog facility catalog to become out of synchronization.

Information that can be out of synchronization in the catalog (for example, a fre-
quently used relative byte address on volume and extents) is moved from the catalog
to the VVDS. The VVDS resides on the same volume as the data set component.
Therefore, the BCS data sct(s) and data volume(s) can be backed up independently.

The BCS maintains a record of the associated data sets through the use of a sphere
record. For example, the sphere record contains a record of a base cluster and its
related alternate indexes. All the objects associated with the sphere record are proc-
essed before the sphere record is updated. You can therefore restart most processing
at the point of interruption, without losing data or special processing.
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Error Diagnosis
You can use the access method services DIAGNOSE command to compare the
BCS and/or the VVDS and thus verify catalog integrity. If an error is found,
DIAGNOSE reveals exactly what the problem is. Based on the result of the DIAG-
NOSE output, you can determine how to correct the error.

In addition to the DIAGNOSE command, you can use all the existing access
method services and catalog diagnostic aids for the integrated catalog facility catalog,
except those related to the catalog recovery arca (CRA).

Successful exccution of a DIAGNOSE command depends.on whether the input and
compare data sets can be accessed. If you cannot read records from one of these
data scts, the DIAGNOSE command terminates with an appropriate message and
return code.

Catalog Address Space (CAS)

To reduce virtual storage requirements and increase the number of catalogs that can
be used, system address space for the MVS/Extended Architecture catalog function
has been established. This address space 1s the catalog address space, or CAS. In a
CAS cnvironment, most of the catalog modules and control blocks are moved from
the CSA and PLPA to the CAS private area. Assuming 30 open catalogs, this frees
approximately 1 megabyte of virtual storage below 16 megabytes for additional user
programs.

Any program that is exccuted in a non-CAS address space cannot function correctly

if it references control blocks and data structures that have been moved to the CAS
address space.
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Chapter 2. Integrated Catalog Facility Catalog Structure

The integrated catalog facility catalog is composed of one basic catalog structure
(BCS) and at least one VSAM volume data sct (VVDS). Figure 1 illustrates a
catalog and the relationship of the BCS and the VVDS of that catalog and other
volumes. The VVDS contains two types of records—one VSAM volume control
record (VVCR), the first record in the VVDS, and one or more VSAM volume
records (VVRs). The integrated catalog facility catalog uses the VVDS to contain
the information about the VSAM data sets residing on the volume with the VVDS.
The extent information is contained in the VVRs within the VVDS. The parts of
the catalog environment, including the BCS, VVDS, VVCR, and the VVR, are
described in greater detail in the following sections of this chapter.

VOL A voLcC
\_/
Basic Basic
Catalog Catalog
Structure Structure
v \_—/
VSAM OR
Volume VSAM Volume
Data Set @L/
~—— voL B
VSAM A VSAM
Data
Data VSAM S
Sets ets
k_// Volume
@iﬁ/
N
VSAM
Catalog
\____/

Figure 1. Reclationship of the BCS and the VVDS

Basic Catalog Structure (BCS)

The BCS is a key-scquenced data set (KSDS) and contains volume, data set sccu-
rity, ownership, and association information for VSAM and non-VSAM data sets.

Volume ownership restrictions do not apply to the BCS. VSAM data sets residing
on one volume may be cataloged in as many as 36 different BCSs.

A BCS can also point to a volume on which only non-VSAM data scts and gener-
ation data group data sets reside. The non-VSAM and genceration data group set
information required by the integrated catalog facility catalog is contained in the
BCS itself, and the VVDS does not contain the non-VSAM information.

Attributes that may be defined for the BCS include:
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* The control interval size for the data and index component

* The amount of free space that is to be left free after the BCS is loaded or after a

control interval or conirol area split.
Most utility functions and tuning specifications available with VSAM key-sequenced
data sets are also available for the BCS.

Related information in the BCS is grouped into logical, variable-length, spanned
records related by key. The BCS uses keys that are the data set names (plus 1 char-
acter for extensions). A control interval (CI) may contain multiple BCS records.
To reduce the number of 1/Os necessary for catalog processing, logically related data
is consolidated in the BCS.

The BCS cell is the smallest block of information and may contain the name,
volume, owner, and association information.

Cells, components, and records are the building blocks of the BCS. A group of
logically related cells, physically adjacent in a sphere record, make up a component.
An cxample of a component is a data component, a cluster component, or a gener-
ation data group (GDG) component.

There are two types of records: the sphere record and the nonsphere record. A
sphere record contains one or more components. Two examples of sphere records
are the VSAM sphere record shown in Figure 2 on page 7, and the GDG spherc
record shown in Figure 3 on page 7. The nonsphere records are the non-VSAM,
alias, connector, path, and tryename records. Examples of these records are shown
in Figure 4 on page 8. The key length of any record is 45 bytes, consisting of a
44-byte user-supplied name and a 1-byte pad character to indicate an extension
record.

When the integrated catalog facility catalog is defined on a volume, a VSAM sphere
record is built for the VVDS data set with a name of SYS1.VVDS.Vvolser. This
record is built because a VVR flag is turned on, indicating the first occurrence of
this catalog in the VVDS.

The integrated catalog facility catalog has a sphere record similar to that of the other
VSAM key-sequenced data sets. This is a self-describing sphere record for an inte-
grated catalog facility catalog. The key of this sphere record is binary zeros to
ensure it is the first record in the catalog. The data component name is the user-
defined catalog name and matches the name on the data component’s Format-1
DSCB. A true name record is created for the data and index components. The true
name records are related with a key to the user-specified catalog name. A record 1s
created to relate the index component to the catalog name of binary zeros—in the
same way as for the data component.
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VSAM SPHERE R

CLUSTER SUBRECORD

)
T

ECORD

>

>

|€———————————— CLUSTER COMPONENT :',: DATA c0MPONENT—>|<—— INDEX cOMPONENT—>|
REC . N *
LN | CLUSTER | OWNER | SECURITY |RELATION|ASSOCIATION| DATA | OWNER | VOLUME | INDEX | OWNER | VOLUME
c3 o1 02 06 03 ca o1 04 co 01 04
b; VSAM SPHERE RECORD (CONT'D) 2
< AlIX SUBRECORD 2
|<———— AIX cowonem———>|<— DATA COMPONENT —»l(——— INDEX comrousu‘r——»’
»*
AIX | OWNER | SECURITY |ASSOCIATION| DATA| OWNER | VOLUME | INDEX | OWNER | VOLUME
c7 01 02 03 ca o1 04 co o1 04
I3 VSAM SPHERE RECORD (CONT'D) :
— AIX SUBRECORD (CONT'D) >
AIX | OWNER | SECURITY | DATA | OWNER | VOLUME | INDEX OWNER | VOLUME
c7 01 02 c4 o1 04 co 01 04
Figure 2. Sphere Record for a Key-Sequenced Data Set and an Alternate Index
- GDG Sphere Record 4
Generation Generation Generation
wne X Owner Volume
LN Data Group Owner Aging Table Data Set
C2 01 05 C8 01 04
|4—————ch Base Subrecord :i: GDS Subrecord :}
¢ GDG Sphere Record (cont’d) |
|
Generation Owner Volume GDS Subrecords Generation Owner Volume
Data Set Data Set
c8 01 04 C8 01 04

I‘—— GDS Subrecord

Repeat —=

GDS Subrecord ——————-PI

Figure 3. Generation Data Group Sphere Record
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Example of a non-VSAM record:

*
LL Name Owner Association Volume Volume
Cell Cell Cell Cell Cell
C1 01 03 04 04
Example of an Alias record:
LL Name Association
Cell Cell
E7 03
Example of a user Catalog Connector record:
-
LL Name Owner Assoclation Volume
Cell Cell Cell Cell
E4 01 03 04
Example of a Path record:
®
LL Name Owner Security Association
Cell Cell Cell Cell
D9 01 02 03
Example of a truename record:
Name Association
LL Cell Cell
E3 03
*optional

Iigure 4. Nonsphere Records

Figures S through 20 show the individual formats of the cells that form the sphere

and nonsphere records.
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ALIAS NAME
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RESV = RESERVED
TYPE REL NAME = TYPE OF RELATED NAME

I'igure 5. Alias Name Cell Format

LENGTH
OF AIX
COMPONENT

THozZmr
mwo<-
oPprm

<mx ZOO zmr

LEN CON KEY = LENGTH OF CONDENSED AIX KEY

Figure 6. Alternate Index Name Cell Format

COUNT
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~
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oO>»rm
2mr <mX
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T

Figure 7. Association Celt Format
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L # K
E T | LENGTH OF o

N y CLUSTEAO F Y
G P L
T E | COMPONENT 5 E
H T N

CLUSTER NAME

o>

# OF EXT = NUMBER OF EXTENSION RECORDS
KEY LEN = LENGTH OF THE CLUSTER KEY

Iigure 8. Cluster Name Cell Format

COMPONENT
LENGTH

II-Hozmr
mwo<-

worrm
Zmr <mx 200

CON KEY LEN = CONDENSED KEY LENGTH

Figure 9. Data Name Cell or Index Name Cell Format

GEN #
OF GDS

IHdozmr
mu<—
omHCcwm—0—H-4>
# oMV [ Xm

om—3—HZm # X>P=Z
om=—n-HZm # DCO

CUR # ENTRIES = CURRENT NUMBER OF ENTRIES IN GAT
MAX # ENTRIES = MAXIMUM GDS ENTRIES IN GDG BASE
EX R SEQ # = EXTENSION RECORD SEQUENCE NUMBER
GEN # OF GDS = GENERATION NUMBER OF GDS

Figure 10. Generation Aging Table Cell Format
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L # K
E T | LENGTH E P
N Y 1% Y
G P OF GDG F L GDG NAME A
T E |COMPONENT| . E D
H X N
#OF EX = NUMBER OF EXTENTION RECORDS
KEY LEN = LENGTH OF GDG KEY
Figure 11. Generation Data Group Name Cell
\%
L E
E T | LENGTH R #VOL
3 | oFcps gi'f;ﬁs # CELLS
T E COMPONENT G IN GDS
H D
S
GEN # OF GDS = GENERATION NUMBER OF GDS
VER # GDS = VERSION NUMBER OF GDS
Figure 12. Generation Data Set Name Cell
C
L A
E T R F T P
N Y E L
p p S Al K CATALOG NAME A
T E Vv G L D
H E
N
RESV = RESERVED
CAT K LEN = CATALOG KEY LENGTH
Figure 13. Integrated Catalog Facility Connector Name Cell Format
L K
E TR |ror £ P
N Y VOLUME NON-VSAM NAME A
G P IS L D
T £ | v |CELLS E
H N

RESV = RESERVED
KEY LEN = LENGTH OF NON-VSAM KEY

Figure 14. Non-VSAM Name Cell
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C E
R I x
L TP
E T F
N Y L CREATION |EXPIRATION| C | C
G P OWNER IDENTIFICATION A DATE DATE E E
T E G N N
H T T
U U
R R
Y]Y
CRT CENTURY = CREATION CENTURY
EXP CENTURY = EXPIRATION CENTURY
Figure 15. Ownership Cell
A
T
L T|K
E T R R|E P
N v 3 ! PATH NAME A
G P S B | L D
T E \Y U E
H T N
E
S
RESV = RESERVED
KEY LEN = LENGTH OF PATH KEY
Figure 16. Path Name Cell
s
L K K
E |T|R[S|F|E F|E
NCoLYlE| gLty KEY LY KEY
G PISInNIAlL Al L
T E|V G|E G| E
T
H N Y N
« (¢

RESV = RESERVED
COUNT = COUNT OF RELKEYS

Figure 17. Relation Cell Format
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( T
L
E |7 X .
§ 3] were | ommor | wowre | new | paswono | ¥ jusensccuny) )
G P R
T £ PASSWORD PASSWORD PASSWORD PASSWORD CODE # .MOD L
H A
Tl
MAX # AT = MAXIMUM NUMBER OF ATTEMPTS
UARL = USER AUTHORIZATION RECORD LENGTH
Figure 18. Security Cell Format
T
L R | K
E T R N 5 p
S el s [T]] DATA, INDEX, OR AIX NAME A
T E v - D
H
£ N
RESV = RESERVED
TRN TYPE = TRUENAME TYPE
KEY LEN = TRUENAME KEY LENGTH
Figure 19. True Name Cell Format
b KEY RANGE2 -
E |7 ]r FIF R AERRE A
N Y|E VOLUME SERIAL DEVICE LfL VVR [ NON- | KEY N w NS
G P 1S NUMBER TYPE A é RBA' s | vsaM | RanGe| g | | g H
T |e|v G v|sea# fauaL. [T E Tk
H # | #2 Hly|H]E
Y
RESV = RESERVED
NON-VSAM SEQ # = NON-VSAM FILE SEQUENCE NUMBER
TFOR A NON-VSAM DATA SET, THIS CONTAINS THE FORMAT 1 DSCB TTR.
2FOR NON-KEY RANGE DATA SETS, THE LENGTH IS 0.
Figure 20. Volume Cell Format
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Record Size and Extension Records for Catalogs

The RECORDSIZE parameter in the DEFINE command allows you to sclect the
average and maximum record size for the logical catalog record. The average record
size value must be between 4086 and 32400 bytes and is used to calculate allocated
space in records. The default is 4086 bytes. The maximum record size controls the
size of the largest spanned record. The maximum value controls, and, in certain
catalog records, creates extension records. Figure 21 is an example of an extension

record.

Extension records may be created for VSAM sphere records (cluster and its alternate
indexes) and GDG sphere records. All other catalog entry types such as
non-VSAM, alias, and path do not create cxtension records. The maximum record
size value must be large enough to fit in a spanned record without exceeding the
maximum rccord size. However, an alternate index or GDGs must fit in an exten-

ston record.

An extension record 1s created when:

* An alternate index or GDG is defined and does not fit in the current sphere

record.

* A path is defined and the entry required in the association cell does not fit in

the sphere record.

* Volumes are added to a cluster or alternate index and the volume cell does not
fit in the sphere record.

The key of the extension record is the base cluster or GDG name and the pad char-

acter.

The pad character 1s internally generated, starting with the first extension as X'01',
second cxtension as X'02', to the 240th extension as X'FO', which 1s the

maximum number of extensions allowed.

A component level entity is moved to the new extension record whether it is the
component being updated or the last component on the current sphere record. For
a VSAM sphere record, this is an alternate index (AIX). For a GDG sphere record,
the GDG component is moved. Only one component resides in cach extension

record.

NAME
LEN CELL GDS/AIX
/
—
—
—
—

/

LEN | TYPE | RESV Eg; NAME PAD

Figure 21. Extension Record
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VSAM Volume Data Set (VVDS)

The VVDS is an entry-sequenced data set (ESDS) that has 4K-byte control intervals
and contains the information about the VSAM data sets residing on the volume
with the VVDS. It also contains names of up to 36 BCSs that have VSAM data set
components residing on this volume. Therefore, the VVDS is shared among the
BCSs that have the VSAM data sets defined on that volume.

The VVDS is composed of a minimum of two records: '

* A VSAM volume control record (VVCR)
* A VVDS self-describing volume record

The first logical record in a VVDS is the VSAM volume control record (VVCR).
The second logical record in the VVDS is the VVDS self-describing VVR. The
remaining logical records in the VVDS are VSAM volume records (VVRs). See
Figure 22 for the structure of a VVDS.

RECORDS IN A VVDS

SELF-
VVCR DESCRIB- VVRs VVRs VVRs VVRs VVRs
ING VVR

VVCR (one per VVDS). The VVCR contains the names of up to 36 ICF catalogs having VSAM components
defined on the volume, and space information for the VVDS.

Self-describing VVR (one per VVDS). Contains information that describes the VVDS.

VVR (one or more for each VSAM data set component residing on the volume). Contains information
necessary to open a data set—such as, extent information, high-used RBAs, etc.

Figure 22. VSAM Volume Data Set (VVDS) Structure

A VVDS may be implicitly or explicitly defined. The VVDS is usually dynamically
created (implicitly defined), using default primary and secondary space allocation
quantities, when the first VSAM data set or BCS is defined on that volume. When-
ever additional space is needed in the VVDS itself, it is extended. You may explic-
itly define space allocation quantities in the VVDS; use the DEFINE CLUSTER
command to override the default from the implicit define.

A VVDS is recognized by the VVDS data set name 'SYS1.VVDS.Vvolser', where
volser 1s the volume serial number of the volume on which the VVDS resides.

Because of its special use, you cannot password protect, export, or import a VVDS,
nor can you alter its attributes by using the ALTER command.
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VSAM Volume Control Record (VVCR)

The VVCR is the first logical record in the VVDS. It contains information fOi‘

lialild uu
agement of DASD space and maintains from 1 to 36 BCS back pointers. The
only one VVCR in a VVDS.

uaii-

VVDS Self-Describing VVR
The VVDS self-describing VVR is the second logical record in the VVDS. This self-
describing VVR contains information that describes the VVDS.

VSAM Volume Record (VVR)
The VVRs are the remaining logical records in the VVDS. The VVRs contain
information about the VSAM data sets residing on the volume with the VVDS. If
more than one VVR is associated with a component, the first (primary) VVR con-
tains information pertaining to the data set as a whole. The other (secondary)
VVR(s) do not repeat the same information in their record(s) but contain informa-
tion for their own component, such as extents, RBAs, and allocation quantities, and
most of the information needed to open a VSAM data set.

The number of VVRs for VSAM data sets varies according to the type of data set
and the options specified for the data set. The following list contains the number of
primary VVRs for each type of data set.

¢ Entry-sequenced data set:
1 VVR per volume for the DATA component
» Key-sequenced data set with the NOIMBED option:

1 VVR per volume for the DATA component
1 VVR for the INDEX component

» Key-sequenced data set with the IMBED option:

1 VVR per volume for the DATA component
1 VVR for the INDEX component
1 VVR per volume for the sequence set

» Key range key-sequenced data set with the NOIMBED option:

1 VVR per key range per volume
1 VVR for the INDEX component

» Key range key-sequenced data set with the IMBED option:

2 VVRs per key range per volume
1 VVR per volume for the INDEX component

The size of a VVR depends on its type (primary or secondary) and is measured in
terms of its length in bytes. The size of a VVR is determined by the combined
lengths of VVR cells. Figure 23 on page 17 shows primary and secondary VVRs
and the cells that constitute each VVR. These VVR cells are:

¢ VVR header cell

* VVR data set information cell
e VVR AMDSB cell

* VVR volume information cell
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The VVRLEN field of the VVR header cell contains the length of the entire VVR.
The VVRTYPE field of the same cell contains the VVR type code, which is either
“Z” (for primary) or “Q” (for secondary).

Figure 24 on page 18 shows the information contained in each type of VVR cell.
Further information about VVR cells is in Appendix A, “The Integrated Catalog

Facility Catalog Cell Structure” on page 149. For the complete format of each

VVR cell, see Catalog Diagnosis Reference.

Non-VSAM data sets do not have information in the VVDS.

VVR CELLS FOR PRIMARY VOLUME VVR

VVR
LEN

VVR
HEADER
CELL

VVR DATA
SET INFO
CELL

VVR
AMDSB
CELL

VVR
VOLUME
CELL

VVR CELLS FOR SECONDARY VOLUME VVR

VVR VVR
}.,;l: HEADER VOLUME
CELL CELL
Figure 23. VSAM Volume Record (VVR)
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Figure 24. Examples of VVR Cell Information

Assigning Space to an Integrated Catalog Facility Catalog

When defining an integrated catalog facility catalog, use the TRACKS, CYLIN-
DERS, or RECORDS parameter to assign space. If you select RECORDS, you
may specify an average record size; the standard default is 4086 for a key-sequenced
data set with the spanned attribute. If you specify CYLINDERS, the control area
size is 1 cylinder. If space is allocated at the catalog level and not the data or index
level, space is subdivided between the data and index according to other defined
options. '

Because the concept of suballocation and unique space does not exist, the integrated
catalog facility catalog resides in its own extents. Like a standard VSAM data set,
the catalog may have as many as 123 extents, but it is still limited to a single
volume. For further information, see “Estimating the Catalog’s Space
Requirements” on page 27.

18 MVS XA Catalog Administration Guide




-~

Catalog Control Interval and Control Area Size
Because the BCS is a VSAM key-sequenced data set, the standard control interval
and control area calculations are used. See “Estimating Space Requirements for the
BCS” on page 27.

The size of the index control interval is the same as the physical block size: from
512 to 8K bytes by multiples of 512 and from 8K to 32K bytes by multiples of 2K.
The data component is a multiple of the physical block size that can reside in one
control interval. The resulting values for the catalog should be the same as for a
key-sequenced data set with the spanned attribute.

Volume Table of Contents (VTOC) Support
The integrated catalog facility catalog supports data sets in both VTOCs and
indexed VTOCs. However, the VTOC still maintains the restriction of 16 physical
extents for non-VSAM data sets. For VSAM data sets in the integrated catalog
facility environment, the extent limit is increased to 123. If space is allocated in
cylinders, 1 to 5 extents may be allocated by DADSM per allocation or extent
request. Otherwise, DADSM will allocate 1 extent of contiguous tracks.

VTOC Entries for Integrated Catalog Facility Catalogs
There are VTOC DSCBs (data set control blocks) corresponding to the BCS and
each VVDS. Two new flags exist in the Format-1 DSCB in the OPTCD field,
which were formerly unused by VSAM. OPTCD of X'80' indicates the VSAM
data set is contained in the integrated catalog facility catalog and OPTCD of X'40'
indicates it is an integrated catalog facility catalog.

The data set name fields in the Format-1 DSCB are described below. In generated
narnes, yyddd is the date and Taaaaaaa and Tbbbbbbb are character strings that
form the timestamp values to tell the time of day when the component was defined.

» BCS

The BCS is a key-sequenced data set and has a data and an index component in
the VTOC. The data component has the name of the integrated catalog facility
catalog (the cluster name is 44 bytes of binary zeros). The index component
has a generated name in the form:

CATINDEX.Tbbbbbbb.VIDyyddd.Taaaaaaa
« VVDS

The VVDS is an entfy-sequenced data set and has a data component in the
VTOC. The data component had the name of the VVDS, which is:

SYS1.VVDS.Vvolser
where volser is the volume serial of the DASD device on which it 1s defined.
¢ Clusters

Separate entries appear in the VTOC for the data and index components of a
cluster. When a cluster is defined in an integrated catalog facility catalog, the
user can specify names for the data and index components. If this is not done,
the names are generated with the following format:

Index: hlq. Tbbbbbbb.VIDyyddd.Taaaaaaa
where Alq is the high-level qualifier of the cluster.
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Because the two components are not created simultaneously, each has a dif-
ferent value of Taaaaaaa and Tbbbbbbb in its data set name. The cluster name .
does not appear in the VTOC. ¢ )

Page Spaces

A page space is an entry-sequenced data set. Page spaces do not have explicitly
named components. Page spaces always have a generated name of the data type,
with the Alg equal to the high-level qualifier of the page space name.

Data: hlq. Tbbbbbbb.VDDyyddd.Taaaaaaa
Keyrange Data Sets

A keyrange data set only has one index component. However, a data compo-
nent exists for each key range. If the data component is generated, it will have
the following format in the VTOC:

hlq. Tbbbbbbb.VIDyydd.Taaaaaaa

Each key range data component has the following format whether the name is
generated or explicitly named:

dddee.rnnn

where:
ddd = the first 37 characters of the data set name
ee = the last 2 characters of the data set name

r = the character “A.” If the name in the data set is already allocated in
the VTOC, “A” is changed to “B.” If “B” is already allocated, it is changed N
to “C,” with this procedure continuing until an unallocated name is entered.

nnn = 001 for the first key range, 002 for the second key range, 003 for the
third key range, etc. )
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Chapter 3. Defining, Altering, and Deleting a Catalog

This chapter only deals with defining, altering, and deleting integrated catalog facility
catalogs. Chapter 4 contains instructions for converting VSAM catalogs or OS
CVOLS to integrated catalog facility catalogs.

Using Access Method Services

Access method services consists of the following functional commands:

ALTER alters previously defined catalog entries.

BLDINDEX constructs alternate indexes for existing data scts.

CHKLIST identifics tape volumes mounted when a checkpoint was taken.
CNVTCAT converts entrics in an OS CVOL or VSAM catalog into integrated
catalog facility catalog cntrices.

DEFINE creates catalog entries for data sets and catalogs.

DELETE deletes catalog entries.

DIAGNOSE scans a BCS or VVDS to validate the data structures to detect
structure crrors.

EXAMINE determines whether structural errors exist in the index component
and/or the data component of a BCS.

EXPOR'T creates a copy of a catalog or a data sct for backup or to be portable
so that it can be used on another system. EXPOR'T also disconnects the
catalog for use on another system.

IMPORT reads a backup copy of a VSAM data sct or makes a data set that
was previously exported from one system to be available for use in another
system, restores a catalog, or connects the catalog.

LISTCAT lists catalog entries.
PRINT prints data sets or catalogs.
REPRO:

— Copices or merges data scts

— Copies catalogs

— Splits catalog cntrics between two catalogs

— Merges catalog entries into another user catalog or master catalog
VERIFY causes a catalog to reflect the end of a data sct correctly after an crror
that prevented closing a VSAM data set. The error may have caused the
catalog to be incorrect.

Many access method services commands require the volumes that contain the
VVDS entries for the object to be mounted, as well as the volume that contains the
BCS of the integrated catalog facility catalog to be mounted.
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The following commands and parameters require that the VVDS volume be

AAAAAA

« ALTER

— BUFFERSPACE
— ERASE|NOERASE
— EXCEPTIONEXIT
— INHIBITJUNINHIBIT
— NEWNAME
— NOUPGRADE|UPGRADE
— RECORDSIZE
— SHAREOPTIONS
« CNVTCAT
— OS CVOL to integrated catalog facility catalog
— VSAM catalog to integrated catalog facility catalog
« DEFINE
— ALTERNATEINDEX
— CLUSTER
— PAGESPACE
— USERCATALOG
* DELETE
— ALTERNATEINDEX
— CLUSTER
— USERCATALOG
« IEXPORT
Except for EXPORT DISCONNECT
« IMPORT
Except for IMPORT CONNECT
 LISTCAT
- ALL
— ALLOCATE
e REPRO
FFor further information about access method services commands, sce Access
Method Services Reference.

Using the DEFINE Command

A catalog is the central information point for all VSAM data scts and the direct
access volumes on which they are stored. For an integrated catalog facility catalog,
use the access method services DEFINE command to define VSAM or non-VSAM
objects.

When you issue the DEFINE command to catalog an object, access method ser-

vices causes a catalog entry to be built that describes the object. The objects you
can define are:
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« A user catalog, a collection of information about non-VSAM and VSAM
objects that reside on that volume. You can create a user catalog at any time.
A connector to the user catalog is put in the system’s master catalog. You may
also define a uscr catalog into another user catalog.

* A cluster, or VSAM data sct, a collection of a user’s data records. There are
four types of data cluster organizations:

— Entry sequenced, or sequential, in which data records are read or written
sequentially from one end to the other (first to last for writing, cither direc-
tion for reading).

— Key sequenced, or indexed, in which a data record is read or written based
on its key value. A key is a ficld, in the record, that identifies the record.

— Relative record, or direct, in which a data record is read or written based on
its relative record number (its displacement, in records, from the beginning
of the cluster).

— Linear, a data sct that has no record definition field (RDF), no control
interval definition field (CIDF), and can be accessed only in control interval
mode. It can be defined only in an integrated catalog facility catalog.

¢ An alternate index, in which a data record from a key-sequenced or entry-
sequenced cluster (called the base cluster) is read or written based on an alter-
nate key.

e A path, a data sct name for the combination of an alternate index and its base
cluster, or an alias for a VSAM cluster.

* A page space, an amount of direct access device space to be used exclusively by
the system.

The non-VSAM objects to define are:

* A non-VSAM data set, a collection of data records with sequential, partitioned,
direct, or index-sequenced data organization (not VSAM data organization).

* A gencration data group, a collection of non-VSAM data scts that are grouped
together in a time-dependent manner.

* An alias, an alternate name for a user catalog, non-VSAM data set or OS
CVOL.

Every system must have a master catalog before the initial program load (IPL).
Before an object can be defined, there must be a catalog in which to define the
object.

When you define an object, you specify attributes to be associated with it. The
attributes include, for example, any passwords required to use data and space allo-
cation. After the object is defined, it can be processed with other access method
services commands and with the user’s program. After a cluster 1s defined, data
records can be loaded by using the REPRO command.

Using the Parameters for the DEFINE Command

When you define a catalog, cluster, or alternate index, you can specify attributes in
several different ways. The parameter set for DEFINE USERCATALOG,
CLUSTER, and ALTERNATEINDEX is directly related to the way the attributes
are stored in the integrated catalog facility catalog. The catalog entries that describe
an integrated catalog facility catalog, cluster, or alternate index are:
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e The cluster entry describes the attributes of the cluster or catalog as a whole,
primarily protection attributes.

¢ The alternate index entry describes the attributes of the alternate index as a
whole, primarily protection attributes. '

* The data entry describes the attributes of the data component of a catalog,
cluster, or alternate index.

» The index entry describes the attributes of the index component of a catalog,

key-sequenced cluster, or alternate index.

When you specify attributes as parameters of USERCATALOG, CLUSTER, or
ALTERNATEINDEX, consider the following:

7
L

» Attributes specified in the parameters are defined in the cluster or alternate index

entry of an integrated catalog facility catalog if they pcrtam to that entry; for
ecxample, protection attributes.

« Attributes specified in the parameters are defined to the data and/or index
entrics they pertain to. For example, the WRITECHECK parameter of

CLUSTER is not defined in the CLUSTER entry, but is entered in the DATA

and INDEX entry in the catalog.

« Except for protection attributes, if the same attribute is specified as a subparam-

cter of DATA and/or INDEX, the value of the attribute specified at the
DATA/INDEX level overrides the value of the attribute specified at the
USERCATALQOG, CLUSTER, or ALTERNATEINDEX level.

You may usc the LISTCAT command with the ALL option to list catalog entries

and to determine where the various attributes are stored in the catalog. Appendix

B,“Interpreting LISTCAT Output Listings,” in Access Method Services Reference S

describes the attributes for cach type of entry.

Because access method services directs the specified attributes to the proper entry,

attributes as parameters of DATA or INDEX do not havc to be specified.
However, attributes as parameters of DATA and INDEX may be specified as:

¢ A namec for the data and index components of a cluster or alternate index.

* Unique protection attributes for the data and index components of a cluster or

alternate index.

« Space allocation for the data component only, or for the data components and

index components of a catalog, key-sequenced cluster, or alternate index.

* Volumes of a different device type for the data and index components of a key-

sequenced cluster or alternate index.

¢ A different variation of the same attribute for the data and index components of

a catalog, key-sequenced cluster, or alternate index. For example, you may
want to specify WRITECHIECK for the data component and
NOWRITECIIECK for the index component, or vice versa.

The level at which you specify attributes can also be affected if you use the

MODEL parameter of the DEFINE command (see “Using One Catalog As a
Model for Another Catalog” on page 39).
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Defining a BCS (DEFINE USERCATALOG)

DEFINE USERCATALOG ICFCATALOG creates a BCS and an implicit VVDS
if the VVDS does not exist. Space is allocated to the BCS in the same way as for a
key-sequenced data set. The command syntax requires that some type of space
paramcter (RECORDS, TRACKS, or CYLINDERS) always be specified at the
USERCATALOG level and may also be specified with the DATA component or
with the DATA and INDEX components.

* When a space parameter is specified only at the USERCATALOG level, it is
assigned to the DATA and INDEX components according to existing proce-
dures. ,

* When a space parameter is also specified at the DATA component level, but
not at the INDEX level, the USERCATALOG space paramcter is ignored and
space 1s allocated to the DATA and INDEX components based on the size of
the DATA component.

* When a space parameter is specified at the INDEX component level, it must
also be specified at the USERCATALOG and DATA levels.

If the ICFCATALOG parameter is not coded as specified, a VSAM catalog is
defined as the default (existing job streams will continue to work).

If a VVDS docs not alrcady exist and an integrated catalog facility catalog is defined,
an atternpt 1s made to create a VVDS implicitly as part of the DEFINE command.
If the VVDS cannot be implicitly defined because there is not enough space on the
volume, processing is terminated and a message is issued. Tack of space may occur
because the volume is full of data sets or a VSAM catalog owns all the space.

The following attributes may not be specificd when defining an integrated catalog
facility catalog and will result in an error message:

« BIND

« INDEXED

« KEYS

* SPEED

* NOREUSE

« UNIQUE

* RECOVERABLE

You may specify performance-related and buffer-related parameters, and catalog
sharing when you define the integrated catalog facility catalog,.

The tuning attributes that may be specified when defining an integrated catalog
facility catalog are:

¢ CONTROLINTERVALSIZE—defaults determined as for VSAM clusters

* FREESPACE—defaults to (0 0)

« IMBED|NOIMBED—dcfaults to IMBED

* RECORDSIZE—defaults to (4086 32400)

* REPLICATE|NOREPLICATE—defaults to NOREPLICATE

» SHAREOPTIONS (3,3 or 3,4)—dcfaults to (3,4)

e STRNO—minimum value 2; maximum value 255—defaults to 2

e BUFND—minimum value is STRNO plus 1 (If STRNO is specified, the
BUFND default is 3. If STRNO is not specified, the BUFND default is 2.)

¢ BUFNI—minimum value is STRNO plus 1 (If STRNO is specified, the
BUFNI default is 3. If STRNO is not specified, the BUFNI default is 2.)
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SHAREOPTIONS may only be specified at the data component level but are prop-
agated to the index component. DATA and INDEX will always have the same P
SHAREOPTIONS value. L

STRNO specifies the number of concurrent RPLs VSAM record management can
handle. This determines the maximum number of nonupdate catalog requests that
can be handled concurrently; additional requests must wait. To specify strings for
an integrated catalog facility catalog, use the STRNO parameter. For further infor-
mation, sce Access Method Services Reference.

BUEFND and BUFNI can be specified for buffer storage to be used for catalog data
record buffers (BUEFND) and catalog index record buffers (BUENI). They specify

the number of buffers, of the appropriate control interval size, to be used when the
integrated catalog facility catalog is opened.

The STRNO, BUEFND, and BUFNI paramecters can also be specified as AMP
parameters in a JOBCA'T or STEPCA'T DD statement for a user catalog, if the
catalog is not alrcady opened. Specification of one or more of these parameters on
a JOBCAT or STEPCAT DD statement overrides the define time specification for
the duration of the DD staterment. The related value in the catalog is not changed.

Defining a VVDS (DEFINE VVDS NORECATALOG)

A VVDS can be defined cither:

» Explicitly, via DEFINE CLUSTER, or
» Implicitly, when the first VSAM data set is defined in the integrated catalog
facility catalog or a BCS is defined on the volume.

The DEFINE CLUSTER command for a VVDS is recognized by the cluster name
SYSL.VVDS.Vvolser and is treated as a special case by access method services.
Space 1s allocated on the requested volume, and the VVDS is built. However, an
explicitly defined VVDS is unrelated to any BCS, because the VVCR, which is the
first record in the VVDS, contains no pointers to BCSs. The second record in the
VVDS contains the VVR. An explicit DEFINE of the VVDS does not update any
BCS and, therefore, can be performed before the first BCS in the installation is
defined. The VVDS cluster record 1s added to a related BCS, and the BCS back
pointer is put into the VVCR when the first data set is defined on the volume con-
taining the VVDS.

In most cases, it is appropriate to allow the VVDS to be defined implicitly with the
default SPACE allocation of TRACKS(3 2). Sce “Estimating Space Requirements
for the VVDS” on page 30.

One advantage of an explicit definition of the VVDS is the ability to change the
SPACE allocation from its default value. However, it may be desirable to control
the location of the VVDS to make it adjacent to the BCS data component.

26 MVs/XA Catalog Administration Guide




7~~~

Using an Alias to Identify a User Catalog
When you define an alias for a user catalog connector, you should structure the alias
so the catalog’s cataloged data sets can be located when the alias is used. If the
system is searching for a user-specified entry name and does not find its entry in the
master catalog or a user catalog identified with the JOBCAT or STEPCAT DD
statements, and if the entry name’s catalog 1s not specified, the catalog assumes that:

* The entry resides in a user catalog, and
» 'The user catalog’s name or alias is the first simple name of the qualified entry
name.

In order to usc an alias to identify the user catalog to be scarched, the entry name or
the generation data group base name must be a qualified name.

For a detailed description of the correct search sequence of the varicus commands,
sce “Order of Catalog Use” in Access Method Services Reference.

If the entry name 1s ABC.DE.DATA, the catalog scarches the master catalog for a
user catalog connector entry (an entry with the name or alias of ABC). If found,
the catalog ABC is scarched for an entry identified by the name ABC.DE.DATA.

Estimating Space

Estimating the Catalog’s Space Requirements
The integrated catalog facility catalog does not use fixed-length records to store
variable-length information.  An integrated catalog facility catalog results in a con-
stderable reduction in DASD space requirements; however, it also makes it impos-
sible to precisely estimate DASD space usage requirements with any straightforward
algorithm. The following information serves only as an approximation tor your
catalog space requirements.

Estimating Space Requirements for the BCS
To estimate the size of a BCS, it is uscful to know the record sizes for different
types of catalog entrics. Actual record sizes depend on the:

* Length of the data sct component names

* Number of volumes per data set

» Number of relationships between components
* Number of alternate indexes

« Number of paths

» Presence or absence of security information

The table below lists the approximate minipwm lengths (in bytes) for various
records, and the vanables that affect the length of cach record.
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Approx.
Minimum [ﬁ( \‘j
Record Length Variables Affecting Length ~7
GDG 260 Length of GAT cell; number and length of associ-
ation and volume cell(s).

GDS 90 Number and length of volume cell(s); presence of
association cell.

ALIAS 60 Length of association cell.

Non-VSAM 90 Number and length of volume cell(s); presence of
association cell.

User Catalog 90 Number and length of volume cell(s); presence of
Connector association cell.

ESDS 230 Number and length of association and volume
cell(s); presence of security cell(s).

KSDS 400 Number and length of alternative index subrecords
and volume cells; presence of association, relation,
and security ccll(s).

1.DS 230 Same as for ESDS
RRDS 230 Same as for ESDS

Alternate 170 Length of association, data name, index name and
Index volume cell(s).

Truename 70 I.ength of association cell. {

Path 80 [ength of association cell; presence of security cell.

The space parameters that are specified to provide for the estimated size of the BCS
should take into account the:

¢ Data control interval size

¢ Device type

* Data control arca size

* Embedded index (by default)

The relationships between these factors and the space requirements are the same as
those that apply to standard key-sequenced data sets.

Because most of the processing is random and no benefit is gained from large
control interval sizes, the control interval size for the data component should be
specified as 4096 bytes. Most data records are a few hundred bytes long, and a
4096-bytc control interval size provides a uscful compromise between minimizing
data transfer time and reducing the incidence of a record spanning a control interval.

The control area size for the data component is effectively controlled by the sec-
ondary allocation quantity. If the secondary allocation quantity is:

e One track or less (allocation is records), the control area size is 1 track.

» Greater than 1 track but less than 1 cylinder, the control arca size is the same as P
the-secondary allocation quantity. \{ /f'

* One cylinder or greater, the control area size is 1 cylinder. ]
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The control area size should be large enough to contain a maximum length record;

the default maximum record length for the BCS (a spanned record data set) is 32400
bytes. The following list shows the smallest data control area sizes that can contain
a default maximum length spanned record for a 4096-byte data control interval size:

Device Type Data Control Areca (tracks)

IBM 3380 1
IBM 3375 1
IBM 3350 3
IBM 3340 6
IBM 3330 3

If a smaller control area size 1s sclected, the maximum record size must be reduced
to fit in a control arca by specifying the RECORDSIZE parameter with the
DEFINE USERCATALOG command.

To optimize the performance of the BCS, kecp the number of levels in the index to
a minimum. If no more than two index levels are to be used, a selected index
control interval size will limit the capacity of the data sct.

Too large a control arca size extends the index beyond two levels. The following
list shows the maximum control arca sizes to maintain a two-level index for two
different index control interval sizes. Because a second-level index record can
address up to 121 data control areas, the total data capacity from these allocations is
also given:

Device Data Control Index Control
Type Area (tracks) Interval Size (bytes)
IBM 3380 3 1024
1 512
IBM 3350 8 1024
. 3 512
IBM 3330 11 1024
S 512

If the BCS is defined with the IMBED attribute, an additional track for each control
arca 1s required for the sequence sct records.
The process for estimating the space allocation for the BCS is to:

1. Estimate the total record size requirements in number of 4096-byte data control
intervals.

2. Increase this quantity by the amount of free space required (for example, 20%).

3. Select an index control interval size and data control interval size based on the
total data requirement and the device type.

4. Calculate the number of data control areas required.

5. Calculate total number of tracks required based on selected control area size
plus 1 additional track for cach control area for the scquence set records.

1 3380 models AO4, AA4, BO4, AD4, BD4, AE4, and BE4
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6. Specify the space allocation for the data component as TRACKS (P S), where
P was calculated above and S is the sclected data control area size.
/’ﬁt{’ﬂ\x‘.

7. Specify index space allocation as TRACKS (1 1). "/

The above procedure assumes a recorganized BCS without unused space caused by
control interval and control arca splits. An empty catalog just defined contains
records for the catalog cluster, with its data and index components and also the
VVDS. Subsequent additions to the catalog are insertions and may cause a signif-
icant number of control interval and control area splits, resulting in an underused
BCS. The amount of space required during the initial period when CNVITCAT or
DEFINE is used to build entries in the BCS may exceed the estimated size, possibly
by a factor of 4. Reorganizing the BCS by using EXPOR'T and IMPORT reduces
the space requirements to a value ncarer the one resulting from the above estimate.

The definition of the BCS can include the specification of other parameters to sclect
performance characteristics. 'The number of concurrent catalog accesses can be
specified directly by using the STRNO parameter. Initially, use the default value of
STRNO(2). This can be increased if frequent enqueue contention occurs for the
resource SYSZRPLW.catname. The major name is SYSZRPLW and the minor
name is catname.

Estimating Space Requirements for the VVDS
The VVDS contains VSAM volume records (VVRS) that contain information about
VSAM data scts residing on that physical volume.

Unless it 1s anticipated that a large number of VSAM data sets will reside on a
physical volume, you may allow the system to automatically define the VVDS with ( \,
standard default allocation quantitics of 3 tracks primary and 2 tracks secondary. ~~”/
“VSAM Volume Record (VVR)” on page 16 lists the number of VVRSs for cach

type of data sct. 1t also explains how to determine the size of a VVR. You may

want to refer to that section before you compute the space you need.

Use the following formula to compute the approximate space requircments for a
VVDS:
Primary = (G x A) + B

where:

G = the number of VVRs in the VVDS (exclusive of self-deseribing VVR)
A = the average size of a VVR
B = Cls for VVCR and sclf-describing VVR (8K bytes)

il

I

Protecting the Catalog
The protection of data includes:

* Data sccurity—the safety of data from theft or intentional destruction
* Data integrity—the safety of data from accidental loss or destruction

The following sections describe the data protection available for an integrated
catalog facility catalog including:

* Authorized program facility (APF) K{ //
» Access method services password protection
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» Resource Access Control Facility (RACF)
e User-secunty-verification routine (USVR)
¢« IGG.CATLOCK facility

Authorized Program Facility (APF)
The authornized program facility (APF) limits the use of sensitive system services and
resources to authorized system and user programs.

For information about program authorization, see “Authorized Program Facility
(APF)” in Supervisor Services and Macro Instructions.

All access method services load modules are contained in SYS1.ILINKIIB, and the
root scgment load module (IDCAMS) is link-edited with the SETCODE AC(1)
attribute. These two characteristics ensure that access method services cxecutes with
API’ authonization.

APF authorization is established at the job step task level. If, during the exccution
of an APF authorized job step, a load request is satisfied from an unauthorized
library, the task is abnormally terminated. It is the installation’s responsibility to
ensure that a load request cannot be satisfied from an unauthornized library dunng
access method services processing.

The following situations could cause the invalidation of APF authorization for
access method services:

» An access method services module is loaded from an unauthorized library.

e A user-security-verification routine (USVR) is loaded from an unauthornzed
library during access method services processing.

* An exception exit routine 1s loaded from an unauthorized library during access
method services processing.

* A user-supplied special graphics table is loaded from an unauthorized library
during access method services processing,.

Because APFF authorization is established at the job step task level, access method
services 1s not authorized if invoked by an unauthorized problem program or by an
unauthorized terminal monitor program (TMP).

Under TSO, if the system does not have the TSO Command Package Program
Product, you can authorize your TMP by relink-editing it with the SETCODE
AC(1) attribute.  You must enter the names of those access method services com-
mands requiring APE authorization to exccute under 1TSO in the authorized
command list.

The restricted functions performed by access method services that cannot be
requested in an unauthorized state are:

* CNVTCA'T—when converting to an integrated catalog facility catalog

* DEFINE—when the RECATALOG parameter is specified

* DELETE—when the RECOVERY parameter is specified

» EXPORT—when the object to be exported is a BCS

¢ IMPORT—when the object to be imported is a BCS

* PRINT—when the object to be printed is an integrated catalog facility catalog
* REPRO—when the BCS is copied or merged

* VERIFY—when a BCS is to be verified
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If the above functions are required and access method services is invoked from a
problem program or a TSO terminal monitor program, the invoking program must
be authorized.

Access Method Services Password Protection

Access method services provides options to protect data scts against unauthorized
use and loss of data. To effectively use the protection features, you must under-
stand the difference between operations on a catalog and operations on data scts
represented by a catalog entry:

* Referring to a catalog entry when new entries are defined (DEFINE), or existing
entries are altered (ALTER), deleted (DELETE), or listed (I.ISTCAT)

< Using the data sct represented by a catalog entry when it is connected to a user’s
program (OPEN), or disconnected (CLOSE)

Different passwords may be needed for cach type of operation.

Opcrations on a catalog may be authorized by the catalog’s password or, in some
cases, by the password of the data set defined in the catalog. Access Method Ser-
vices Reference describes which level of password is required for cach operation.

The following are examples of passwords required for defining, listing, and deleting
catalog entrics. ‘

* Decfining a data set in a password-protected catalog requires the catalog’s update
(or higher) password.

« Listing or deletinig a data sct’s catalog definition requires the appropriate pass-
word of either the catalog or the data set. However, if the catalog, but not the
data set, is protected, no password is needed to list the data set’s catalog defi-
nition, or to alter or delete the data set’s catalog entry.

OPEN and CLOSE operations on a data sct may be authorized by the password
pointed to by the PASSWD parameter of the ACB macro. The “ACB Macro”
section in VSAM Administration: Macro Instruction Reference describes which level
of password is required for each type of operation.

Passwords to Authorize Access

You may, optionally, define passwords for access to clusters, cluster components
(data and index), page spaces, alternate indexes, alternate index components (data
and index), paths, master and user catalogs. Different passwords have different
degrecs of security, with higher levels providing greater protection than lower levels.
The levels are:

* Tull access. This is the master password, which allows you to perform all oper-
ations (retrieving, updating, inserting, and deleting) on an entirc VSAM data set
and any index and catalog record associated with it. The master password
allows all operations and bypasses any additional verification checking by the
user-security-verification routine.

¢ Control access. This password authorizes you to use control interval access.
For further information on control interval access, sce VSAM Administration
Guide.

32 MVSXA Catalog Administration Guide

‘a

X

O
g /l




A-_

» Update access. This password authorizes you to retrieve, update, insert, or
delete records in a data set. The update password does not allow you to alter
passwords or other security information.

* Read access. The read-only password allows you to examine data records and
catalog records, but not to add, alter, or delete them, nor to see password infor-
mation in a catalog record.

If you define passwords for any data sets in a catalog, you must also define pass-
words for the catalog in order for the data sct passwords to have cffect. If you do
not define passwords for the catalog, no password Lhu.kmg, will take place during
operations on the data sct’s catalog entrics.

Each higher-level password allows all operations permitted by lower levels. The
existence of a higher-level password does not, however, prevent functions allowed at
a lower level of authority. Catalog passwords prevent classes of functions from
occurring; they do not protect the catalog itself. For example, a catalog with a
master password does not require master authority for its use. The master password
permits those functions requiring master authority to be done.

Any level may be null (not specified), but, if a low-level password is specified, the
DEFINE and AL'TER commands give the higher passwords the value of the Aighest
password specified. For example, if only a read-level password is specified, the read-
level becomes the update-, control-, and master-level password as well. If you
specify a read password and a control password, the control password value will
become the master-level password as well. IHowever, in this case, the update-level
password will be nudl because the value of the read-level password will not be given
to higher passwords.

Catalogs arc themsclves VSAM data scts, and may have passwords. FFor some oper-
ations (for exampie, listing all the catalog’s entries with their passwords or deleting
catalog cntries), the catalog’s passwords may be used instead of the entry’s pass-
words. If the master catalog is protected, the update- or higher-level password is
required when defining a user catalog, because all user catalogs have an entry in the
master catalog. When deleting a protected user catalog, the user catalog’s master
password must be specified.

Some access method services operations may involve more than one password
authorization. For example, importing a data sct involves defining the data set and
loading records into it. If the catalog into which the data set is being imported is
password protected, its update-level (or higher-level) password is required for the
definition; if the data sct is password protected, its update-level (or higher-level)
password is required for the load. The IMPORT command allows you to specify
the password of the catalog; the password, if any, of the data sct being imported 1s
obtained by the commands from the exported data.

Every VSAM data sct is represented in a catalog by two or more components: a
cluster component and a data component, or, if the data set is a key-sequenced data
set, a cluster component, a data component, and an index component. Of the two
or three components, the cluster component is the controlling component. EFach of
the two or three components can have its own set of four passwords; the passwords
you assign have no relationship to each other. For example, password-protecting a
cluster but not the cluster’s data component, allows someone to issue LISTCAT to
determine the name of your cluster’s data component, open the data component,
and access records in it, even though the cluster itself is password protected.
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One reason for password-protecting the components of a cluster is to prevent access
to the index of a key-sequenced data set, because one way to gain access to an index
is to open it independently of the cluster. (For a description of access to an index, (

AN

see VSAM Administration Guide.) NS

Password Protection Considerations and Precautions

For a Catalog

For a Data Set

34

Observe the following precautions when using protection commands for the catalog:

* To create a catalog entry (with the DEFINE command), the update- or higher-
level password of the catalog is required.

¢ To modify a catalog entry (with the ALTER command), the master password
of the entry or the master password of the catalog that contains the entry is
required. However, if the entry to be modified 1s a non-VSAM or GDG entry,
the update-level password of the catalog is sufficient.

* To gain access to passwords in a catalog (for example, to list or change pass-
words), specify the master-level password of either the entry or the catalog. A
master-level password must be specified with the DEFINE command to model
an entry’s passwords.

e Deleting a protected data sct entry from a catalog requires the master-level pass-
word of the entry or the master-level password of the catalog containing the
entry. However, if the entry in a VSAM catalog describes a VSAM data space,
the update-level password of the catalog is sufficient.

* To delete a non-VSAM, GDG, or alias entry, the update level password of the

catalog is sufficient.

¢ To list catalog entries with the read-level passwords, specify the read password
of the entry or the catalog’s read-level password. However, entries without
passwords may be listed without specifying the catalog’s read-level password.
To list the passwords associated with a catalog entry, specify the master pass-
word of the entry or the catalog’s master password.

To avoid unnecessary prompts, specify the catalog’s password, which allows
access to all entries that the operation affects. A catalog’s master-level password
allows you to refer to all catalog entrics. However, a protected cluster cannot
be processed with the catalog’s master password.

» Specification of a password where none is required is always ignored.

Observe the following precautions when using protection commands for data sets:

* To access a VSAM data set using its cluster name, instead of data or index
names, you must specify the proper-level password for the cluster even if the
data or index passwords are null.

¢ To access a VSAM data set using its data or index name, instead of its cluster
name, you must specify the proper data or index password. However, if cluster
passwords are defined, the master password of the cluster may be specified
instead of the data or index password.

* If a cluster has only null (not specified) passwords, you may access the data set A

by using the cluster name without specifying passwords. This is true even if the A ¥
data and index entries of the cluster have passwords defined. This allows unre-
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stricted access to the VSAM data set as a whole but protects against unauthor-
ized modification of the data or index as separate components.

Relation of Data Set and Catalog Protection
If you define passwords for any data sets in a catalog, you must also protect the
catalog by defining passwords for the catalog or by defining the catalog to RACF.
If you do not protect the catalog, no password checking takes place during oper-
ations on the data sct’s catalog entries or during open processing of data scts cata-
loged in that catalog.

Password Prompting
Computer operators and TSO terminal users may supply a correct password if a
processing program does not give the correct one when it tries to open a password-
protected data set. When the data set is defined, you may specify a code instead of
the data set name to prompt the operator or terminal user for a password. The
prompting code keeps your data secure by not allowing the operator or terminal
user to know both the name of the data sct and its password.

A data set’s code 13 used for prompting for any operation against a password-
protected data set. The catalog code is used for prompting when the catalog is
opened as a data set, when an attempt is made to locate catalog entries that describe
the catalog, and when an entry is to be defined in the catalog.

If you do not specify a prompting code, VSAM identifies the job for which a pass-
word 1s nceded with the JOBNAME and DSNAMLE for background jobs or with
the DSNAME alone for foreground (T'SO) jobs.

When you define a data set, you may specify the number of attempts the computer
operator or terminal user 1s allowed to give the correct password when a processing
program is trying to open a data set (the ATTEMPTS parameter). If the allowed
number of attempts is exceeded and you are using System Management Facilities
(SMF), a record is written to the SMI data set to indicate a security violation.

Note: Using the TSO logon password counts as one attempt.

When you define a non-VSAM data set in an integrated catalog facility catalog, the
data sct 1s not protected with passwords in its catalog entry. To protect a
non-VSAM data sct with a password when the data set is created, specify
LABEL=(PASSWORD|NOPWREAD) in the DD statement that describes the
data sct (for more details, sce JCL Reference and JCL. User’s Guide). Usc the
PROTECT macro instruction to assign a password to the non-VSAM data sct (for
more details, sce Data Administration Guide and System— Data Administration).

If the catalog is update protected, you must supply the catalog’s update-level (or
higher-level) password to define, delete, or alter a non-VSAM data set. 'The pass-
word can be supplied as a subparamcter of the command’s CATALOG paramcter,
or as a response to the password prompting message.

Resource Access Control Facility (RACF)
Resource Access Control Facility (RACF) provides an optional software access
control measure you may use in addition to or instead of passwords. Password pro-
tection and RACF protection can coexist for the same data sct. When RACF pro-
tection is applied to a data set that is already password protected, password
protection is bypassed and access is controlled solely through the RACF authorn-
zation mechanism. If a user-security-verification routine (USVR) exists, it is not
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invoked for RACF-defined data sets. See “User-Security-Verification Routine
(USVR)” on page 37 for more information.

To have password protection take effect for a data set, the catalog containing it
must be RACF protected or password protected and the data set itself not defined
to RACF. '

Although passwords are ignored for a RACF-defined data set, they can still provide
protection if the data set is moved to another system that does not have RACF
protection.

Generic Profile-Checking Facility

RACEF provides a generic profile-checking facility. With the always-call capability of
integrated catalog facility catalogs, you can consolidate the access authorization
requirements of several similarly named and similarly used data sets under a single
generic profile definition. A generic profile is used to protect a single cluster or a
group of clusters that require similar access authority. For example, you could build
a generic profile with a high-level qualifier of userid.*.

'VSAM data sets that arc generically protected are not RACF indicated in the
catalog. Therefore, RACF is always called for any access to data scts cataloged in
integrated catalog facility catalogs whether or not the data set is RACFE defined or
password protected. If the data sct is not protected by either a discrete profile or a
generic profile, password protection is in effect. The integrated catalog facility
catalog does not have to be RACF protected in order for its data sets to be RACF
protected.

For clusters cataloged in an integrated catalog facility catalog, a genceric profile will
be used to verify access to the entire cluster or to any of its components.  Discrete
profiles for the individual components may exist, but only the cluster’s profile
(generic or discrete) will be used to protect the components in the cluster. (Note:
Profiles defined by Automated Data Set Protection (ADSP) processing during a
data sct define operation will be cluster profiles only.)

Data sets protected with discrete profiles are flagged as “RACF indicated.” If a data
set protected by a discrete profile is moved to a system where RACF is not
installed, no user will be given authority to access the data set. However, if the data
set is protected with a generic profile, it is not flagged as “RACF indicated”; there-
fore, access authority is determined by normal VSAM password protection.

RACF Authorization Checking

RACEF authorization checking is gencrally compatible with password authornization
checking. The compatibility includes the time the authorization check is made and
the sources of authorization. The RACF authorization levels of alter, control,
update, and rcad correspond to the password levels of master, control, update, and
read in VSAM.

Deleting any type of RACF-protected entry from a RACF-protected catalog
requires alter-level authorization to the catalog or the entry being deleted.

Altering the passwords in a RACF-protected catalog entry requires RACF alter
authority to the entry being altered, or the operations attribute. Alter authority to
the catalog itself is not sufficient for this operation.
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It is your responsibility to ensure RACF profiles are correct after using REPRO
MERGECAT or CNVTCAT on a catalog that uses RACF profiles. If the target
and source catalogs are on the same volume, the RACF profiles remain unchanged.
If the target and source catalogs are on different volumes, the old RACF profile is
deleted and a new profile is created for the user naming the job. For further infor-
mation, scc RACF General Information Manual.

RACF-Controlled ERASE Options

DELETE processing removes catalog and VTOC information; it also makes the
associated DASD space available for a new allocation. By default, this process does
not crasc the data from the disk. Sensitive data should be crased (overwritten)
before its space i1s made available.

You can use RACKE commands to specify an ERASE or NOLRASE attribute in
generic or discrete profiles. When so specified, these attributes become default attri-
butes for:

« DELETE processing of an alternate index or cluster cataloged in an integrated
catalog facility catalog (sce “DELETE ERASE|INOLERASE” on page 47 for
more information).

e Scratch and partial release processing of non-VSAM data scts (see
System— Data Administration for more information).

Note:” For VSAM objects cataloged in a VSAM catalog (where crasure is con-
trolled, as before, by using DEFINE and DELETE commands), the RACFE
ERASE|INOILEERASE attributes are ignored.

For information about specifying and using the RACEF ERASE|{NOERASE attri-
butes, see RACH General [nformation Manual and associated RACE publications.

User-Security-Verification Routine (USVR)

|
|
|
|

I
|
I
|
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In addition to password protection, VSAM allows you to protect data by specifying
a program to verity a user’s authorization. Specific requirements of the user-
sccurity-verification routine are described under “User-Written Exit Routines” in
VSAM Administration Guide. To usc this routine, specify the name of the authori-
zation routine you have written in the AUTHORIZATION parameter of the
DLEFINE or ALTER command.

If a password exists for the type of operation being performed, the password must
be given, ecither in the command or in response to prompting. The user-security-
verification routine is called only after the password specified is verified and is
bypassed whenever a correct master-level password is specified, whether or not the
master password is required for the requested operation.

IGG.CATLOCK Facility

Access to a catalog must be restricted during catalog recovery. If access is not
restricted (by locking, by terminating user sessions, or another method), users may
be able to update the catalog during recovery and create a data integrity cxposure.

An integrated catalog facility catalog can be locked to restrict access. Attempts to
access a locked catalog by unauthorized users will fail with a return code indicating
that the catalog is temporarily unavailable. After recovery has been completed,
recovery personnel must unlock the catalog so that normal operations can resume.
This locking/unlocking procedure ensures that a catalog will not be accessed during
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the recovery, and eliminates the need to terminate user sessions or subsystems ori-
ented to an integrated catalog facility catalog in order to deny access to that catalog.

The IGG.CATLOCK facility, in conjunction with normal security checking, con-
trols who may invoke the lock attribute and who may access the locked catalog.
Only users who have authority to the IGG.CATLOCK facility can lock an existing
unlocked catalog or a newly defined catalog, unlock an existing locked catalog, or
access and repair a locked catalog. If an installation does not use RACF or a
RACF-equivalent product, an MVS router exit must be supplied to authorize the
user.

For RACEF systems, establishing authority to the IGG.CATLOCK facility requires
issuing a RACEF RDEFINE command for the profile IGG.CATLOCK, which is of
class type FACILITY. PERMIT commands must then be issued to give READ
access to IGG.CATLOCK for each user to be authorized. The FACILITY
resource class is new with RACF Version 1 Release 7, and installations that have
earlier RACF releases must add the FACILITY class to the class descriptor table
(CDT). Non-RACEF systems must be capable of interpreting and processing the
profile IGG.CATLOCK of class type FACILITY.

To ensure the integrity of integrated catalog facility catalogs, installations should
review the number of users who have authority to the IGG.CATLOCK facility and
restrict this access to as few individuals as possible. Because normal processing of
catalogs docs not require authonty to the IGG.CATLOCK facility, most users can
be limited to update access on their catalogs if they only nced to define and delete
objects in the catalog.

Authorized users will still be unable to do lock/unlock actions or repair a locked
catalog unless they also meet all other security checking criteria established for the
catalog. For RACF systems, locking an unlocked (existing) catalog or unlocking a
locked catalog requires RACF ALTER authority. On non-RACF systems, the user
will be required to meet any protection measures provided by the system beyond the
IGG.CATLOCK authorization, such as password validation.

The actual locking and unlocking of a catalog is done with two parameters, LOCK
and UNLOCK, and the access method services commands ALTER, DEFINE, and
IMPORT. LLOCK and UNLOCK apply only when the target catalog is an inte-
grated catalog facility catalog.

ALTER LOCK locks an existing catalog. AI'TER UNLOCK unlocks a catalog,
and should be used as the last step of catalog recovery. DEFINE
USERCATALOGIMASTERCATALOG LOCK and AND DEFINE
USERCATALOG|MASTERCATALOG UNLOCK control the setting of the lock
attribute for newly defined catalogs.

An example of how LOCK and UNLOCK are used during recovery of an inte-

grated catalog facility catalog is provided in Chapter 5, “Recovering the BCS Using
IMPORT?” on page 76.
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Using One Catalog As a Model for Another Catalog

You can use the entry of an already defined VSAM object (an already defined alter-
nate index, catalog, cluster, page space, or path) as a model for the definition of
another object of the same type. When one entry is used as a model for another, its
attributes are copied as the new entry is defined.

You can override some of the model’s attributes by explicitly specifying them with
the DEFINE command. If you do not want to change or add any attributes, you
need only supply the entry name of the object being defined and the MODEL
parameter. When you define a catalog, you must also specify the catalog’s volume
and space information. When you define an alternate index or a path, you must
also specify the object to which it is related.

The MODEL parameter is designed so identical data sets are easy to define. By
explicitly specifying certain parameters (for example, protection attributes), you can
override any attributes of the model. When you use the MODEL parameter, you
should ensure that the job is not terminated because of allocation problems when
you explicitly do any of the following:

» Specify a different type of device with the VOLUMES parameter.
* Change the length or position of the keys with the KEYS parameter.
e Change the size of records, buffer space, or control intervals with the

RECORDSIZE, BUFFERSPACE, or CONTROLINTERVAILSIZE parame-
ters.

» Change the type of cluster (entry-sequenced, key-sequenced, or relative record),
or the type of alternate index (key-pointer or RBA-pointer).

* Change the unit of allocation with the CYLINDERS, RECORDS, or
TRACKS paramcters.

When you explicitly specify any of the above parameters for the object to be
defined, you might need to make corresponding changes to other related parameters.

o If MODEL is specified as a paramcter of UbLRCAlALOG, PAGESPACE, or
PATH, the following steps occur:

1. The attributes of the model are copied for the object being defined.
2. Any attributes explicitly specified as parameters in the DEFINE command
override those of the model.

e If MODEL is specified as a parameter of CLUSTER or AL TERNATEINDEX
(at the cluster level) but is not specified as a subparameter of the DATA or
INDEX paramcter, the following steps occur:

1. The attributes of the model are copied for the cluster or alternate index
entry of the object being defined.

2. Any attributes explicitly specified as parameters of CLUSTER or
ALTERNATEINDEX overnde those of the model for the cluster or alter-
nate index entry.

3. The attributes of the model’s data and index components are copied for the
object’s data and index components.
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4. Attributes explicitly specified as parameters of CLUSTER or

ALTERNATEINDEX are reproduced to the data and index components, £
overriding those of the model. N

S. Attributes explicitly specified with subparameters of the DATA or INDLEX
paramecters override the previous two steps.

» If MODELL is specified both as a subparameter of DATA or INDEX and as a
parameter of CLUSTER or AITERNATEINDEX, the following steps occur:

1. The attributes of the CLUSTER or AL TERNATEINDEX model are
copied for the cluster or alternate index entry of the defined object.

2. Any attributes explicitly specified as parameters of CLUSTER or

| ALTERNATEINDEX override those of the model for the cluster or alter- }
nate index entry.

3. Attributes explicitly specified as parameters of CLUSTER or
ALTERNATEINDEX are reproduced to the object’s data and index com-
ponents.

4. Attributes of the model specified with the MODEIL subparameter of the
DATA or INDEX parameters are copicd, overriding the previous step.

5. Attributes explicitly specified with the subparameters of the DATA or
INDIEX parameters are copied, overriding the previous two steps.

Selecting Index Options

Five options influence performance through the use of the index of a key-sequenced g )
data sct. Each option improves performance, but some require that you provide
additional virtual storage or auxiliary storage space. The options are:

* Index-set records in virtual storage

* Size of index control interval

e Index and data set on separate volumes

¢ Replication of index records (RIEPL. option)

e Scquence-set records adjacent to control arcas (IMBED option)

Index-Set Records in Virtual Storage
To retrieve a record from a key-sequenced data set or to store a record in it using
keyed access, VSAM nceeds to examine the index of that data set. Before your proc-
essing program begins to process the data set, it must specify the amount of virtual
storage it 1s providing for VSAM to buffer index records. Enough space for one /0O
buffer for index records is the minimum, but a scrious performance problem would
occur if an index record were continually deleted from virtual storage to make room
for another and then retrieved again later when it is required. Ample space to bufter
index records can improve performance by preventing this situation.

You ensure that index-set records will be in virtual storage by specifying enough
virtual storage for index I/O buffers when you begin to process a key-sequenced
data set. VSAM keeps as many index-set records in virtual storage as the space will
hold. Whenever an index record must be retrieved to locate a data record, VSAM
makes room for it by deleting from the space the index record that VSAM judges to
be least useful under the circumstances then prevailing. This is generally the index
record that belongs to the lowest index level or that has been used the least.
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Size of the Index-Set Control Interval
The second option you might consider is ensuring that the index-set control interval
is large enough to cover a full control area. Thus, the index-set control intervals
might be larger than actually required to contain the pointers to the sequence-set
level. However, this option also keeps to a minimum the number of index levels
required, thereby reducing search time and improving performance. This option
increases rotational delay and transfer time. ‘

Index and Data on Separate Volumes
When a key-sequenced data set is defined, the entire index or the index set alone can
be placed on a volume separate from the data, either on the same or on a different
type of device.

Using different volumes cnables VSAM to gain access to an index and to data at the
same time. Additionally, the smaller amount of space required for an index makes
it economical to use a faster storage device for it than for the data.

Replication of Index Records
You can specify that cach index record be replicated (written on a track of a direct
access volume as many times as it will fit). Replication reduces the time lost waiting
for the index record to come around to be read (rotational delay). Average rota-
tional delay is half the time it takes for the volume to complete one revolution.
Replication of a record reduces this time; for example, if 10 copies of an index
record fit on a track, average rotational delay is only 1/20th of the time it takes for
the volume to complete one revolution.

On an IBM 3340, the time usually is reduced by 50%. On an IBM 3380, the time
is reduced to 1/n, where n is the number of times the index is replicated on the
track.

Because there are usually few control intervals in the index sct, the cost in terms of
direct access storage space is small. If the entire index set is not being held in
storage and there is significant random processing, then replication is a good choice.
If not, replication does very little. Because its cost is small and it is an attribute that
cannot be altered, it may be desirable to choose this option.

Sequence-Set Records Adjacent to Control Areas
When the data set is defined, you can specify that the sequence-set index record for
cach control arca is to be embedded on the first track of the control arca. 'This
reduces disk arm movement because it is not necessary to do separate sceks to
locate both the scquence-set index record and the data record. One arm movement
cnables VSAM to retricve or store both the index record and the contents of the
control interval in which the data record is stored.

When the IMBED option is chosen, sequence-set records are replicated, regardless
of whether you also chose the REPL option. This means that one track of each
control area is used for sequence set records. In some situations, this may be too
much space for index in relation to the data. For example, the space required for
the sequence sct is 1/12th of the data space on an IBM 3340, and 1/15th of the data
space on an IBM 3380. IMBED must be specified explicitly to get the performance
benefits of a replicated, embedded sequence set.
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Index Option Summary
On an IBM 3340, place the index and data on separate volumes and do not repli- P
cate or embed them. Provide index buffer space to hold the entire index set plus ooy
one sequence sct when doing random processing. If direct access storage space is s
not a problem, if index and data cannot be put on different volumes, or if index
buffer space is not available, specify REPL IMBED for random processing.

On an IBM 3380, specify REPL IMBED and make certain that the allocation unit
is in cylinders.

Using JCL and Dynamic Allocation (DEFINE)

Before access method services can process a data sct or volume, the system allocates
the data set or volume to the job. Usually, the data set or volume is allocated when
the scheduler processes the job step job control language (JCL) DD statements.
However, when a data set name or volume serial number is specified with the access
method services command, but the data set name or volume has not been described
with a DD statement, an attempt will be made to allocate the data set or volume
dynamically. Sce “Dynamic Allocation” in Access Method Services Reference.

Dynamic allocation has special usability requirements. To ensure successful
dynamic allocation, access method services recommends that a data sct’s volume(s)
be mounted on the system, with the resident or reserved attribute, prior to job step
initiation.

Any volume must be mounted whenever its VIOC or VVDS has to be consulted or
modified, or a catalog is being defined. Usually, the volume is allocated to the {
system component when the scheduler processes your job control language (JCL)
DD statements.

If JCL is used to allocate a volume, include a DD statement of the form:

//ddname DD UNIT=(type[,unitcount][,DEFER]),
// VOLUHE=SER=(serial [,serial2,...]),DISP=0LD

e UNIT= can specity a device type and unit count for any direct access storage
device that is supported by your system.

* VOLUME =SER = indicates the serial number(s) of the volume(s) on which
data scts are to be allocated. When more than one volume is indicated, all
volumes must be of the same device type.  If the deviee types are different, you
must concatenate the DD statements.

* DISP=0LD is required because VSAM must allocate space to VSAM objects
(that 1s, catalogs, clusters, alternate indexes, and page spaces).

* DEFER indicates that the system is not to mount the volume until the data sct
is opened.

Identifying the Catalog’s Volume

When you define a catalog, you can use a JCL DD statement to identify and mount
the volume on which the catalog is to reside. If a JCL DD statement is not used ™~
and the volume is mounted as permanently resident or reserved, an attempt is made ( /
to dynamically allocate the catalog’s volume. If JCL is used, include a DD state-

ment of the form:
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//ddname DD DISP=0LD,UNIT=(type[,,DEFER]),
// VOLUME=SER=serial

The volume on which the catalog is to be allocated must be mounted.

Using Share Options

With an integrated catalog facility catalog you may specify SHAREOPTIONS
(3 3) or (3 4) for a BCS. SHAREOPTIONS (3 4) is the default and allows the
BCS to be shared.

If SHAREOPTIONS (3 3) is specified, the catalog cannot be shared, even if the
BCS is on a shared DASD device. This performance option should only be speci-
fied if you are surc the BCS will not be shared across multiple systems. Specifying
SHAREOPTIONS (3 3) and then sharing a BCS may result in unpredictable
damage to the BCS. '

It is possible to specify the number of concurrent requests into the BCS with a
minimum of 2 and a maximum of 255. The number relates only to read requests,
not to update requests.

The number of buffers specified applics to cach processor. If a request is for
UPDATLE, an ENQ with exclusive control is issued on the BCS itself. However,
looking at the type of data usually kept in the VVDS, it could be expected that the
majority of accesses to the BCS will be read operations.

The SHAREOPTIONS for the VVDS is (3 4) and the number of concurrent
requests will be variable because they are provided for dynamically.

If a GE'T for update with no length change is requested, the ENQ on the VVDS is
shared, and on the control interval it is with exclusive control. However, if a length
change is required, the ENQ on the VVDS is with exclusive control. A VSAM
volume record (VVR) may not span control intervals. For further information
about SHAREOPTIONS, sce VSAM Administration Guide.

Using the Alternate Master Catalog
The alternate master catalog provides an easy way to back up the master catalog in
casc of damage to the master catalog. It also provides a simple method to convert a
VSAM master catalog to an integrated catalog facility master catalog without the
need for an additional system.
Scveral steps are necessary to gencrate an alternate master catalog including:
1. The new volume must be initialized with IPL text.

2. If volume IPL is desired, some of the system data scts must be copicd to the
new volume.

3. If copied, SYS1.PROCLIB and SYS1.VTAMLIB must be allocated under a
different name, because they are in use.

4. After allocation, they may be renamed to the original names.

5. A new master catalog is defined.
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6. New storage index and page data sets must be allocated and defined in the new

catalog.
AN
7. Then define all system data sets in the new catalog. ‘&,/’;

8. Initialize LOGREC, place the new catalog pointer in the nucleus, and update
PARMLIB pointers. (It would be uscful to list the VI'OC and catalog to
provide a system record.)

For a sample job strcam used to create an alternate master catalog, see
Appendix C, “Alternate Master Catalog Job Stream” on page 157.

The system operator may specify which SYSCATnn member of the
SYS1L.NUCLEUS data set is to be used to find the master catalog for the duration
of the current IPL. The sclected master catalog must already exist and have the
nccessary system data sets cataloged in it. (Sce System Generation.)

The master catalog should be an integrated catalog facility catalog. A bit in the
SYSCATnn entry must be sct on to indicate an integrated catalog facility catalog.
[failure to sct this bit will cause the IPI, to fail. If the named catalog entry is not
found, the IPI, will fail.

The SYSCA'Tnn member is specified during NIP (nucleus initialization program)
time. The operator will receive a message on the system console asking for a
2-character reply:

[EA347A SPECIFY MASTER CATALOG PARAMETER

This 2-character reply will be appended to the name “SYSCA'T” to form the
member of SYSLNUCLEUS that contains the master catalog information. If the

bRkl

reply is a null line, then the default member “SYSCATLG” will be used. o

The old member “SYSCATL.G” will be replaced with a new member of the same
format, except that the name will be “SYSCA'Tnn,” where n 1s any EBCDIC char-
acter. Many unique members may be in SYSL.NUCLEUS but only one may be
sclected at IPL time. A re-IPL must be done to change master catalogs.

The catalog name parameter in SYSCA'Tnn is optional when the pointer is to a
VSAM catalog. Because the integrated catalog facility catalog is found under its
own name and not in the 'Z9999994' entry in the VI'OC, the pointer must contain
the name of the catalog.

Altering Attributes of Entries in a Catalog

The AL TER command is used to alter attributes in catalog entries and to rename
VSAM data scts or members of non-VSAM partitioned data scts. T'o alter an entry,
you must supply its name and the attributes to be altered.

Altering an entry docs not normally require that the entry’s volume be mounted,
because the entry’s use of space and the availability of space in the volume’s data
spaces can be determined by examining the catalog. The entry’s volume must be
mounted whenever the volume’s VI'OC must be consulted or modified, such as
when a VSAM component or non-VSAM data sct 1s renamed. A JCL DD state-
ment can be used to cause the data set or volume to be allocated. If a ddname is £
not specificd, access method services will dynamically allocate one. The volume |
must be mounted as permanently resident or reserved.

N
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Most attributes of the VSAM data set are associated with its data or index compo-
nents. Certain attributes such as retention period, owner ID, and cluster protection
are associated with the cluster entry. If you use the cluster name in the ALTER
command, only the cluster name attributes are changed. If you use the cluster name
in the ALTER command to alter any attribute not associated with the cluster entry,
access method services terminates the ALTER request and issues an error message.
The reverse 1s also true; if you specify a data or index component name and attempt
to alter an attribute associated with a cluster entry, access method services termi-
nates the ALTER command and issues an error message. You must specify the
explicit data or index component name to alter any of the remaining attributes such
as share options, buffer space, write check, data, or index protection.  You should
specify the data and index component names at DEFINE time to facilitate the use
of the ALLTER command. Otherwise, you have to use the long system-generated
names. Refer to “ALTER” in Access Method Services Reference to determine
which values or attributes you may alter for a particular entry type. '

You cannot ALTER the ATTRIBUTE parameters of an integrated catalog facility
catalog. All attributes are modified by specifying data and index names. If an attri-
bute only exists at the cluster level, the catalog name is specified. If you alter the
expiration date to an invalid date, such as '99999', access method services returns a
condition code of '0', even though the expiration date remains unchanged.

Generic Names and ALTER

To alter entries with qualified names (for example, PAYROLIL..74.MAY) you can
identify the entry with its full name (all qualifiers) or with all qualifiers but one.

The unspecified qualifier is indicated with an asterisk (for example,
PAYROLL.*MAY). You must always specify the first qualifier of a qualified entry
name. This kind of shortened name, PAYROLIL.*. MAY, is called a generic name.
If you specify full entry name, only that entry is modified. If you specify all qual-
ifiers of the entry name but one, the entriecs whose entry names match the supplied
qualifiers are altered.

For example, when you specify PAYROLL.#, the entries that might be altered are
the entry names that contain two qualifiers; the first qualifier is PAYROLL. When
you specify PAYROLL.* MAY, the entries that might be altered are the entry
names that contain three qualifiers; the first is PAYROLL and the third and last are
MAY.

When you identify a catalog (by specifying the ALTER command’s CATALOG
parameter), access method services searches only the specified catalog for generically
namecd entrics. If no catalog is specified, the catalog is sclected as indicated in
“Order of Catalog Use: ALTER” in Access Method Services Reference and is
scarched for generic name entrics.

You must identify all qualifiers in the qualified name. For example, PAYROLL.*
cannot be used to identify a qualificd name that contains three or more qualifiers,
even though its first qualifier is PAYROLL. PAYROLIL.81.MAY .* cannot be used
to identify a qualified name that has more or fewer than four qualifiers.
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Renaming Generically Named Entries
You can use generic names to rename a group of cataloged objects. To do this, Pan
specify both the entry name and the new name as generic names. For example, if .
each entry name identificd with the generic name A.*.B is to be renamed with the
generic name A.*.C, all entry names that have A as the first qualifier and B as the
third and last qualificr arc renamed. The new name has A as the first qualifier and
C as the third and last qualifier: '

Old Name New Name
A.1.B A.1.C
A2B A2C
A3.B A3.C

If each entry name identified with the generic name A.B.*.D is to be renamed, all
entry names that have A and B as the first and second qualifiers, and D as the
fourth and last qualificr, are renamed.  If the new generic name is C.*.DATA, the
entry names are renamed as follows:

Old Name New Name
AB.1.D ' C.1.DATA
AB2.D C.2.DATA
A.B.3.D C.3.DATA

Deleting Catalogs and Indexes

The delete command should be used carcfully. DELETE data set, DELETE
CLUSTER, and DELETE USERCATATLOG may affect data scts, the BCS or
VVDS, or catalogs in different ways, depending on what other parameters are speci-
ficd. This section on the DELETE command, as well as the DELETE command in
Access Method Services Reference, should be reviewed carefully before using the
DELETE command.

The following types of entrics or objects may be deleted:

e Alias

* Alternate index

¢ Cluster

* Generation data group
¢ Non-VSAM data sct
* Page space

* Path

* T'ruc name

» User catalog

= VVDS

¢ VVR

NS
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DELETE ALTERNATEINDEX
If a DELETE ALTERNATEINDEX is interrupted, the “delete-in-progress” bit in
the cluster component is left on. However, DELETE itself ignores the bit and can
be exccuted again after the reason for the failure has been corrected. LISTCAT
may be used to check if the bit is on.

DELETE ERASE|NOERASE
DELETE processing removes catalog and VI'OC information; it also makes the
associated DASD space available for a new allocation. Sensitive data should be
erased (overwritten) before its space is made available.

The erasure of data can be controlled by ERASE|NOERASE specifications in
DLEFINE and DELETE commands and in RACF profiles. Sce “Resource, Access
Control Facility (RACE)” on page 35 for further information.

DELETE ERASE can be used with an alternate index or cluster to request that the
data component be erased before it is deleted. The volume must be mounted and
the NOSCRATCH parameter cannot be used. DELETE ERASE is the default
action when DEFINE IERASE has been specified or (for VSAM objects cataloged
in an integrated catalog facility catalog) when RACE ERASE applics.

DELETE NOERASE can be used to override an ERASE attribute specified at
DEFINE time; however, it docs not override an associated RACE ERASE attri-
bute. If RACEF ERASE applies and NOLERASE is desired, a RACEF command
must be used to change the attribute before the DELETE command is issued.

DELETE FORCE|NOFORCE
DELETE FORCE is used with the catalog or a GDG. A DELETE FORCE for a
catalog deletes from the master catalog the catalog’s self-describing VVRs and
DSCBs, all its aliascs, and the catalog’s connector. The VVRs and DSCBs of any
VSAM data sets cataloged in that catalog are deleted. Non-VSAM data scts are
uncataloged when the catalog is deleted. The master password of the catalog must
be supplied. An active master catalog cannot be deleted. If the FILE parameter is
specified, it should point to all volumes containing VSAM data scts cataloged in the
BCS.

Using DELETE FORCE for GDGs deletes the aliases of all the GDSs and the BCS
entry for the GDG. The GDSs become uncataloged when the GDG is deleted.

DELETE NOFORCE is used with the catalog or GDGs and is the default. It
deletes an empty BCS that only contains entries for itself and the VVR for this
BCS. The master password of the catalog must also be supplied for DELETE
NOFORCE. For empty GDGs, the BCS entry for the GDG is deleted.

DELETE PURGE|NOPURGE
DELETE PURGE is used for data scts when an entry is to be deleted even if the
retention period has not expired. This parameter only relates to the retention period
and does not interact with any other parameter.

DELETE NOPURGE is the default. An entry is not to be deleted if the retention
period has not expired.
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If DELETE PURGE/NOPURGE is used for objects that do not have an expira-
tion date associated with them (for example, VVRs, aliases, and non-VSAM data
sets), the PURGE/NOPURGE parameter is ignored, and the object is deleted.

DELETE RECOVERY|NORECOVERY
DELETE RECOVERY is used with a VVDS or a catalog. For catalogs, it deletes
the BCS, its sclf-describing VVRs, and VI'OC entries. The VVRs and DSCBs for
the objects defined in the catalog are not deleted. 'The master password of the
master catalog must be supplied. If the VVDS is damaged, it is unusable and the
VSAM data sets must be deleted, redefined, and loaded. This command is used to
remove a damaged VVDS before rebuilding it. The master password of the master
catalog must be given. There should not be any VVRs for data sets cataloged in the
master catalog in the VVDS that will be deleted.

I)ELE’I'E NORECOVERY is the default. It processes the entry as described by the
other parameters that are specified.

DELETE SCRATCH|NOSCRATCH
DELETE SCRATCH is used for VSAM and non-VSAM data sets. For any
VSAM data sct that is not a VVDS, the DSCBs, VVR, and BCS entrics are deleted.
For a VVDS, the DSCB and the entry in the specified BCS are deleted if the VVDS
1s empty. The entries for the VVDS in any other BCSs remain intact. The VVDS
must be empty or the command will fail.  You must identify the catalog of the
entry to be deleted with a JOBCAT or STEPCAT DD statement, the CATALOG
parameter, or the first qualifier in the entry’s name. For non-VSAM data scts, the
DSCBs and BCS entries are deleted. SCRATCH is the default for DELETE.

DELETE NOSCRATCII is used for VSAM and non-VSAM data sets. For
non-VSAM data scts, the DSCBs are not deleted when the BCS entrics are deleted.
For any VSAM data sct that is not a VVDS, the DSCBs and VVRs are not deleted
when the BCS entry is deleted. For a VVDS, the BCS entry and the back pointer to
the BCS in the VVDS’s VVCR arce deleted. The VVDS must be on a mounted
volume. The delete will fail if the VVDS contains any VVRs for data sets cataloged
in the specified BCS. NOSCRATCIH cannot be used with ERASE or
USERCATALOG.

DELETE TRUENAME|ALIAS
DELETE TRUENAME allows you to remove a named catalog entry so that the
name may be used in a subsequent DEVINLE. The true name entry is deleted only
if its associated basc record is missing or inaccessible. This can be determined by
using the DIAGNOSE command, or by getting duplicate name crrors for a
DEFINL when the sphere record does not exist in the BCS.

DELETE ALIAS deletes an alias catalog record for a user catalog or for a
non-VSAM data sct.

The catalog and data sct volumes must be mounted when:

» A data space, unique component, or uscr catalog is to be deleted.
e A cluster or alternate index is to be erased or scratched.

* A non-VSAM data set is to be scratched.

« A VVDS is to be deleted.

e A VVR is to be deleted.

» A catalog is to be deleted with the FORCE parameter specified.
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FILE Parameter

) If the FILE parameter is not specified and access is required to a volume or

( volumes during the deleting process, an attempt is made to dynamically allocate the
volumes. A STEPCAT is required for dynamic allocation. See “Dynamic Allo-

cation” in Access Method Services Reference.

DELETE deallocates only the last DDNAME that was dynamically allocated.

Examples

This sct of cxamples illustrate how to define and delete integrated catalog facility
user catalogs. It is assumed that the integrated catalog facility system catalog that
cxists is sccurity protected at the update-password, control-password, and master-
password levels.

Example 1: Define a User Catalog
In this example, an integrated catalog facility user catalog is defined. 'The master
catalog is password protected. The user catalog in this example is also password
protected. The volume VSIEER02 can be referenced by one VSAM catalog and up to
36 integrated catalog facility catalogs.

//DEFCAT  JOB
//STEP1  EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
J/SYSIN DD *

( DEFINE USERCATALOG -
(NAME (USERCAT1) -
ICFCATALOG -
MASTERPH (UCATMRPY) -
UPDATEPU (UCATUPPY) -
FOR(365) -
CYLINDERS (15 5) -
VOLUMES (VSER02)) -
DATA( -
CYLINDERS(3 1) ) -
INDEX( -
CYLINDERS(1 ) ) -
CATALOG (ICFMAST1/MASTMPU1)

DEFINE ALIAS -
(NAME (D40) -
RELATE (USERCAT1)) -
CATALOG (ICFMAST1/MASTMPW1)

DEFINE ALIAS -
(NAME (D50) -
RELATE (USERCAT2)) -
CATALOG (ICFMAST1/MASTMPI1)

/*

-~
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Explanation of Commands
* The USERCATALOG parameter is required and NAME specifics the user

catalog being defined.

» ICFCATALOG specifies that the type of catalog to be defined is integrated
catalog facility.

* The MASTERPW parameter specifies the master password for this catalog.
e The UPDATEPW paramcter specifics the update password of this catalog.

» The IFOR parameter specifies the retention period for this file, in this case, one
year.

* The CYLINDERS parameter specifics the amount of space to be allocated to
the catalog’s data space. A space parameter 1s required.

* The VOLUMES parameter is required and specifies the volume containing this
catalog. Access method services will dynamically allocate the catalog’s volume;
the volume should be mounted permanently RESIDENT or RESERVED to
ensure successful dynamic allocation.

* The DATA paramcter specifies the amount of space to be allocated to the
catalog’s data component.

¢ The INDEX parameter specifics the amount of space to be allocated to the
catalog’s index component. VSAM adds together the amount of space specified
via DATA and INDEX and determines the appropriate proportions for each
component.

* The CYLINDIERS paramcter specifics the amount of space to be allocated to
the catalog’s INDEX component.

* Because the master catalog 1s password protected, the CATALOG parameter is
required. It specifies the name of the master catalog and its update password,
which is required to define into a protected catalog.

Example 2: Define a User Catalog With a Model
This example defines an integrated catalog facility user catalog by using the previ-
ously defined user catalog, USERCAT, as a model.

This example depends on the successful completion of example 1 for the user
catalog, USERCATI.

//DEFCAT2  JOB

//STEP1  EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
J/SYSIN DD *

DEFINE USERCATALOG -
(NAME (USERCAT2) -
ICFCATALOG -
MODEL (USERCAT1/UCATMRPW USERCAT1) -
VOLUME (VSERO3) -
CYLINDER(15 5)) -
CATALOG (ICFMAST1/MASTMPU1)

/*
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Explanation of Commands

The DEFINE command defines a user catalog on volume VSERO03. The catalog’s
attributes are modeled from a previously-defined user catalog, USERCATI1. The
VOLUME and CYLINDERS parameters are required parameters, even though a
model catalog is used.

e The USERCATALOG paramcter is required and NAME specifies the name of
the user catalog, USERCAT?2.

* ICFCATALOG specifies that the type of catalog to be defined is integrated
catalog facility.

* The MODEIL parameter names the object to be used as a model and its master
password, USERCATI/UCATMRPW. ‘The next ficld names the catalog that
contains the model object’s catalog entries. In this case, USERCAT1's sclf-
describing entries describe the object model, USERCATT.

¢ The VOLUME parameter is required and names the volume that is to contain
the user catalog. Access method services will dynamically allocate the catalog’s
volume; the volume should be mounted permanently RESIDENT or
RESERVED to ensure successful dynamic allocation.

* The CYLINDERS paramcter specifies the primary and secondary allocation
amounts (of cylinders) to be allocated to the catalog. The space is allocated to
data and index components of the catalog as if it was not modeled, because the
space specified overrides that of the model.

* The CATALOG parameter 1s required, because the master catalog is password
protected. It names the master catalog, ICFMAST, and specifies its master
password. When a user catalog is defined, a user catalog conncctor entry is
built and written into the integrated catalog facility master catalog. The user
catalog connector entry cnables the user catalog’s volume to be located through
the master catalog.

The defines of the alias names permit references to the respective user catalogs by
the alias names. Alias names for integrated catalog facility catalogs also provide a
way by which data set names can be used to direct the scarch for catalog informa-
tion about data scts. Some of the following examples show how data sct naming
conventions are used to simplify JCL specification of JOBCAT and STEPCAT DD
statements.

* The ALIAS parameter is required and NAME specifies the alias name of the
user catalog.

* The RELATE paramcter specifies the catalog for which the alias is defined.

* The CATALOG parameter supplics the update or master password of the
master catalog, ICEMASTI.
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Example 3: Delete a Catalog and Its Cataloged Objects
This example deletes all entries defined in the previous examples and deletes the user
catalogs defined. Integrated catalog facility catalogs are assumed.

//DELETE  JOB

//JOBCAT DD DSN=USERCAT1,DISP=0LD
// DD DSN=USERCAT2,DISP=0LD
//STEP1  EXEC PGM=IDCAMS

//SYSPRINT DD SYSOUT=A

J/SYSIN DD *

/* DELETE THE NONVSAM DATA SET EXAMPLE.NONVSAM1 */

DELETE EXAMPLE.NONVSAM1 -
NOSCRATCH -
NONVSAM -
CATALOG (USERCAT1/UCATUPPY)

/* DELETE VSAM DATA SETS CATALOGED IN */
/* USER CATALOGS USERCAT1 AND USERCAT2 */

DELETE (D50.EXAMPLE.ESDS1/ESDIPWMR -
D50. EXAMNEW.KSDS1/KSD1PSWD -
D40.MYDATA) -

PURGE -
CLUSTER

/* DELETE THE ENTRY-SEQUENCED VSAM */
/* DATA SET EXAMPLE.ESDS2 */

DELETE EXAMPLE.ESDS2/ESD2MRPY -
PURGE -
CATALOG (USERCAT2)

/* DELETE THE KEY-SEQUENCED VSAM */
/*  CLUSTER EXAMPLE.KSDS2 */

DELETE EXAMPLE.KSDS2 -
CATALOG (ICFMAST1/MASTMPI1)

/* DELETE THE RELATIVE-RECORD VSAM */
/* CLUSTER EXAMPLE.RRDS1 */

DELETE EXAMPLE.RRDS1 -
CLUSTER -
CATALOG (USERCAT2)

/* DELETE THE USER CATALOG USERCAT1 */
DELETE USERCAT1/UCATMRPW -
USERCATALOG -
PURGE
/* DELETE THE USER CATALOG USERCAT2 */
DELETE USERCAT2/UCATMRPW -

USERCATALOG -
PURGE

/*
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Explanation of Commands
The first DELETE command deletes the non-VSAM data set named
EXAMPLE.NONVSAMI.

» The name of the non-VSAM data sct is required.

* The NOSCRATCH parameter specifics that the VI'OC entry of the object
being deleted is not to be removed.

* The NONVSAM parameter cnsurcs that the entry being deleted is a
non-VSAM data sct.

* The CATALOG parameter is required in this example to identify the catalog
that describes the data sct to be deleted. The catalog’s update password is
required to delete a non-VSAM data sct.

The second DELETE command deletes VSAM data sets cataloged in two integrated
catalog facility user catalogs, USERCAT1 and USERCA'T2.

* The names of the VSAM data sets are specified; in addition, the master pass-
words of two protected data sets are required. Because the JOBCAT DD state-
ment was provided, the CATALOG paramcter 1s not required to direct the
catalog scarch.

* The PURGE paramecter causes the entries to be deleted without regard for the
retention period.

* The CLUSTER parameter ensures that the catalog object being deleted 1s a
VSAM data sct.

The third DELETE command deletes the entry-sequenced VSAM data sct
EXAMPLE.ESDS2 from the user catalog, USERCAT2.
* The name of the entry-sequenced data set, EXAMPLE.LSD2, and its master
password, LSD2MRPW, are required to identify the object to be deleted.
* The PURGE parameter causes the entry to be deleted without regard to its
retention period.
* The CATALOG parameter is provided in this example to identify the catalog
that describes the data sct to be deleted.

The fourth DELETE command deletes the key-sequenced VSAM data set
EXAMPLE.KSDS2 from the master catalog. Because this data set is a base cluster,
its related alternate index, EXAMPILE.AIN, and its path, EXAMPLE.PATII, are
also automatically deleted from the master catalog.

» The name of the key-sequenced VSAM data set, EXAMPLE.KSDS2, 13

© required to identify the object to be deleted.
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* The CATALOG parameter is required, because the delete process will result in
more than one protected object being deleted. It names the catalog that con-
tains the catalog entry of each object to be deleted and supplies the catalog’s
master password, which allows each object in the catalog to be deleted.

The fifth DELETE command deletes the relative record data set
EXAMPLE.RRDS1 from the master catalog.

+ The name of the relative record data set, EXAMPLE.RRDS, is required to
identify the object to be deleted. Because the data set was created without pass-
words, no password is required to delete it.

e The CLUSTER parameter specifies that a cluster is being deleted.
The sixth DELETE command deletes the integrated catalog facility uscr catalog
USERCATI.
* The name of the catalog and its master password are required to identify the
object to be deleted.

e The USERCATALOG parameter is required to specify that a user catalog is
being deleted.

e The PURGE parameter causcs the entry to be deleted without regard to its
retention period.
The seventh DELETE command deletes the integrated catalog facility user catalog
USERCAT?2.
* The name of the user catalog and its master password arc required.

¢ The USERCATALQOG parameter is required to specify that the object being
deleted is a user catalog.

* The PURGE parameter causes the entry to be deleted without regard for the
retention period.
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Chapter 4. Converting to Integrated Catalog Facility Catalogs

Installations may find it desirable to convert a VSAM user catalog, a VSAM master
catalog, or an OS/VS system catalog (OS CVOL) to an integrated catalog facility
catalog. This chapter describes the various conversion processes and planning
requirements needed for cach type of catalog conversion and provides examples of
their use.

Converting VSAM Catalogs

Converting VSAM catalogs to integrated catalog facility catalogs requires choosing a
suitable conversion strategy, planning for such a conversion, and then converting a
catalog, verifying the conversion, and reorganizing an integrated catalog facility
catalog after conversion.

Choosing a Conversion Technique
You may consider three conversion techniques when planning the conversion of a
VSAM catalog to an integrated catalog facility catalog:

+ Converting onc catalog at a time
+ Converting one volume at a time
« Converting on an application, user, or data sct basis

Converting One Catalog at a Time
The simplest method of converting existing catalogs is to use the access method ser-

vices CNVTCA'T command to convert one catalog at a time; it should be used
whenever possible. To use the CNVTCAT command, certain prerequisites must be
met. (See “Planning for Conversion Using CNVTCAT” on page 56.) In some
cascs, it is necessary to do some preparatory work to meet these prerequisites. The
entire VSAM catalog and all its owned volumes are converted by executing the
CNVTCAT command. In a CNVTCAT conversion, entrics are built in the target
integrated catalog facility catalog to reflect the existing VSAM and non-VSAM data
set entries. [xisting data scts are not moved or renamed as part of the CNVTCAT
conversion process.

Converting One Volume at a Time
If cach VSAM catalog controls only the volume it resides on, use the procedure
described above for converting one catalog at a time.

If the VSAM catalog is recoverable, use EXPORTRA ALL followed by
IMPOR'TRA to import the volume’s data sets into the target integrated catalog
facility catalog.

If a nonrecoverable VSAM catalog controls more than one volume, conversion on a
volume-by-volume basis can be achieved only by explicitly exporting each data set
from the VSAM catalog and then importing them into the target integrated catalog
facility catalog.
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Converting on an Application, User, or Data Set Basis
This approach uses an explicit EXPORT and IMPORT command sequence for
each data set used by that application or user.

Planning for Conversion Using CNVTCAT
The CNVTCAT command provides a way to convert VSAM catalog entrics to
integrated catalog facility catalog entries with a basic catalog structure (BCS) and
onc or more VSAM volume data scts (VVDSs). The source VSAM catalog is
deleted in the process, and new entries are built in the predefined target catalog.
Data scts arc not moved during the conversion.

Results to Expect From CNVTCAT

A CNVTCAT conversion run results in the following:

* VSAM catalog entries are converted to their equivalent types in the integrated
catalog facility target catalog. Entries are processed in ascending collating
sequence on a logical sphere basis, matching corresponding entries from the
source catalog; for example, a cluster, an alternate index, and paths. As cach
base object 1s found in the source catalog and defined in the target catalog, its
associated objects are also defined in the target catalog.

AN
“_.

» All VSAM data spaces defined in the source catalog are deleted from the VIOC

of the appropnate volume.

» The data space containing a VSAM catalog is freed. Thus, at the end of the
conversion process, the VSAM catalog will no longer exist.

* The VSAM-ownership bit in the Format-4 DSCB of the VTOC of all owned
volumes is turned off.

o All suballocated VSAM data scts defined in the source catalog have Format-1
DSCBs built. The name in each DSCB is the name of the data or index com-
ponent as defined in the source catalog.

* The integrated catalog facility-owned catalog indicator is set on in the OPTCD
ficld of the I'ormat-1 DSCB for each data set in the integrated catalog facility
catalog.

* VVR entrics arc added to the VVDS for cach component converted.

» If no VVDS exists on a volume owned by the source catalog, onc is defined; it
1s allocated before any space is deleted on the volume.

* An entry for cach VVDS is added to the target catalog.

The VVCR in cach VVDS is updated to show a connection to the target
catalog.

Because the master catalog is unchanged after CNVTCAT processing, alias entries
associated with the source catalog name are left in place. 'To start using the inte-
grated catalog facility catalog, delete the aliases that formerly directed the catalog
search to the VSAM catalog and set up new aliases to point to the integrated
catalog facility catalog.
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DASD Space Requirements
Because the source VSAM catalog and the target integrated catalog facility catalog
coexist during the CNVTCAT process, additional DASD space is required during
the conversion.

In planning for DASD space allocation for the BCS and the VVDS, sce the section
“Estimating Space” in Chapter 3, “Defining, Altering, and Deleting a Catalog” on
page 21. You should consider the following advice in planning for a target inte-
grated catalog facility catalog:

e There must be sufficient contiguous free space in a single extent for a VVDS on
each of the volumes owned by the converted catalog. 'The VVDS must not be
allowed to extend during the conversion process.

« There must be sufficient space for the BCS, which may be placed on any
volume. The BCS must be defined before running CNVTCAT.

e The space required for the BCS is usually about 25% of the space capacity
required for a similar VSAM catalog; remember, both catalogs must exist simul-
tancously if CNVTCAT is to be used.

* There must be sufficient free space in the VI'OC of cach volume owned by the
catalog being converted to allow for new DSCBs that will be required.

Each suballocated VSAM data sct requires additional Format-1 (and possibly
Format-3) DSCBs in the VTOC for cach of its components following conver-
sion. 'The BCS and cach VVDS will also require DSCBs. "The total require-
ment is reduced by the number of existing DSCBs used for the VSAM data
spaccs that arc released during conversion.

Anticipating Problems
The CNVTCAT process will fail for any of the following reasons:
» There i3 not enough space in the VI'OC of a volume to contain the DSCBs
created by CNVTCAT.
* There is not enough space on the volume to contain the VVDS.
* Volumes owned by the source catalog are not available to CNVTCAT.
¢ The source catalog is damaged.

» The data scts whose entries are in the catalog to be converted are in use during
the conversion.

Some preparation may be required before using CNVTCAT. When planning for
conversion, you should use access method services to list the source catalog, and
IEHLIST to list the VI'OCs of all volumes owned by the source catalog. Use these
listings to determine whether any of the listed conditions exist that will cause a con-
version to fail. The following considerations describe some conditions that will
cause CNVTCAT to fail. Included in these considerations are procedures you may
usc to remove these conditions.

Full Volumes: When a catalog owns a VSAM volume with no frec space for a
VVDS and you cannot move non-VSAM or VSAM UNIQUE data scts to another
volume, all VSAM data sets in a VSAM data space can be exported; then the
VSAM data space can be deleted, providing space for the VVDS. Because the
format of the portable data set is unchanged in the integrated catalog facility envi-
ronment, a data set exported from a VSAM catalog can be imported into an inte-
grated catalog facility catalog.
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The entire contents of a volume owned by a VSAM recoverable catalog can be

exported by using EXPORTRA ALL and later can be imported into an integrated P
catalog facility catalog. All VSAM objects on that volume, including the catalog \k/
recovery area (CRA), should be deleted before the import operation. Because the '
integrated catalog facility catalog does not have a catalog recovery area, the space

previously occupicd by the CRA should provide ecnough space for the VVDS.

Full Volumes with Some UNIQUE Data Sets: When a VSAM volume includes one
or more data scts that are defined with the UNIQUE parameter, export enough
data scts with the PERMANENT option to release space for a VVDS. The
remainder of the volume can then be converted using the CNVTCAT command,
and the exported data set can be imported into the target catalog. In some cascs,
the amount of space required for the VVDS may prevent the exported data set from
being reimported to its original volume. In such cases, there is no alternative but to
import the data sct to another volume.

There must be enough contiguous free space for the VVDS to be contained in a
single extent during conversion; the VVIDS must not be allowed to extend during
the conversion.

Full Volumes with Some Non-VSAM Data Sets: When a VSAM volume includes

onc or more non-VSAM data scts, move enough data scts to another volume to

release space for a VVDS. The remainder of the volume can then be converted using

the CNVTCAT command, and the data sets can be moved back to the onginal

volume. In some cases, the amount of space required for the VVDS may prevent

the data sets from being moved back to the original volume. In such cases, there is

no alternative but to leave the data sets on another volume. A combination of N
non-VSAM and VSAM UNIQUL data scts may be moved/exported to satisfy N
VVDS space requirements. '

There must be enough contiguous free space for the VVDS to be contained in a
single extent during conversion; the VVDS must not be allowed to extend during
the conversion.
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Full VTOC: If the VTOC on a volume has insufficient free space to accommodate
the extra DSCBEs, it 1s necessary to rebuild the volume with a larger VIOC. VSAM
data sets on such a volume should be exported with the PERMANENT option.
Non-VSAM data sets should be dumped using functions provided by Data Facility
Data Set Services (DI'DSS) or a similar function. If there is a VSAM catalog on
the volume that owns other volumes, it should be unloaded using REPRO. A
larger VI'OC on the volume can then be built using functions provided by Device
Support Facilitics and the non-VSAM data scts restored. If a VSAM catalog was
unloaded, it should be reloaded using REPRO and converted with CNVTCAT;
otherwise, an integrated catalog facility catalog should be defined and the exported
data sets then imported into the integrated catalog facility catalog to complete the
conversion.

A listing of the VSAM catalog (via the LISTCAT command) can be used to deter-
mine the number of extents occupied on cach volume by the data scts.

Use the following guidelines to estimate the number of additional DSCBs required
when converting suballocated VSAM data scts:

» Fach component of cach suballocated cluster requires a Format-1 DSCB; the
IFormat-1 DSCB defines up to 3 extents for the component.

* A Format-3 DSCB is required for cach 13 extents beyond the first 3 extents
defined by the FF'ormat-1 DSCB.

 If the catalog being converted 1s a recoverable catalog, the DSCB describing the
CRA will be freed. )

* A Format-1 DSCB is required to define the VVDS.

The DSCB describing the data space will be freed during the conversion.

Unavailable Unused Volumes, Nonrecoverable Catalog: If a nonrecoverable
catalog owns a volume that no longer exists, an attempt at conversion will fail when
CNVTCAT processing requests that the volume be mounted. Therefore, references
to that volume and all data scts on that volume must be removed before running
CNVTCAT. VSAM objects may be removed from the catalog by using:

DELETE entryname CLUSTER NOSCRATCH

The volume entry may then be removed with:
DELETE volser SPACE FORCE NOSCRATCH

Unavailable Unused Volumes, Recoverable Catalog: If a volume owned by a
recoverable catalog is not available, the objects cataloged on that volume and the
volume entry for the volume must be removed before converting the catalog. The
procedure for removing references to the objects and to the volume from a recover-
able catalog differs from the procedure used on a nonrecoverable catalog. The fol-
lowing procedurc may be used to remove unavailable objects from the catalog
before conversion:

1. Export the catalog (with the DISCONNECT option) that references the avail-
able volume(s).

2. Define a user catalog on a different volume with the same attributes (RECOV-
ERABLE) and name as the disconnected catalog.

3. Execute a RESETCATALOG command on the newly created catalog. The
DD statement specified by the CRAFILES parameter of the
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RESETCATALOG command should include all volumes, except the missing
volumes, owned by the original catalog. P

Special Considerations for Multiple Device Types: If the source catalog owns
volumes of different device types and you want the volumes premounted, the FILE
parameter of the CNVTCAT command is required. The operand of the FILE
parameter specifics the ddname for the volumes owned by the source catalog as a
concatenated DD statement. For example:

// EXEC PGM=IDCAMS

//SYSPRINT DD SYSOUT=A

//0D1 DD VOL=SER=INDEX1,UNIT=3350,DISP=0LD

// DD VOL=SER=DATAO1,UNIT=3380,DISP=0LD

//SYSIN DD *

CNVTCAT INDATASET (VSAM.CAT) -

OUTDATASET (ICF.CAT) -
FILE(DD1)

In the example, the VSAM catalog, VSAM.CAT, is converted to an integrated
catalog facility catalog. The source catalog owns a 3350 volume, INDEX], and a
3380 volume, DATAOL. The DD statement, DD, specified as the operand of the
CNVTCAT FILE parameter, references these volumes as a concatenated DD state-
ment.

Special Considerations for Removable Volumes: If a VSAM catalog owns many

removable volumes, and there are not enough spindles on- which to mount all of

them at the same time for CNVTCAT processing, then CNVTCA'T cannot be used

to convert the catalog. When this condition exists, the catalog can be converted by P
exporting all objects owned by the catalog and importing them into the target inte- \
grated catalog facility catalog. ~

Damaged Source Catalog: If catalog damage prevents conversion of a VSAM
catalog by using CNVTCAT, cvaluate the damage and repair the catalog before pro-
ceeding with conversion. If the source catalog cannot be repaired, you should
export accessible objects cataloged in the damaged catalog and then import them
into the integrated catalog facility catalog.

Backup of Volumes Owned by VSAM Catalog before Conversion
During conversion processing, the CNVTCAT command deletes all VSAM data
spaces and makes the source catalog unusable. As the conversion proceeds, inte-
grated catalog facility catalog entries are built and DSCBs are created for the data
sets that were suballocated. The conversion passes through a vulnerable period
when data sets are not yet represented in the VIOC but these data spaces have been
scratched. If CNVTCAT fails during this vulnerable phase, the data scts arc lost
and conversion cannot be restarted. Similar considerations apply to the volume
containing the VSAM catalog to be converted. After conversion has started for the
catalog volume, the VSAM catalog is no longer accessible, because its VIOC
DSCB is removed.

All these considerations make it necessary to back up all volumes owned by the
catalog being converted.
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Converting the Catalog
Because the CNVTCAT process deletes DSCBs for VSAM data spaces before
defining DSCBs for the converted objects, the conversion should be done in a single
nitiator.

Following CNVTCA'T processing, the user catalog connector for the source catalog
1s unchanged, and aliases for the source catalog are left in place. To complete the
conversion, remove the user catalog connector from the source catalog by using
EXPORT DISCONNECT; this also removes the aliases. Then redefine the alases
for the target integrated catalog facility catalog.

With many alias entries, as in some TSO installations in which each userid is an
alias of a catalog, the generation of DEFINE ALIAS commands to rebuild these
alias cntries may be automated. Use an online editor to process a LISTCA'T output
listing of the source catalog before conversion.

Verifying the Conversion
The conversion of the catalog can be checked in the following ways:

¢ Inspecting the printed output from CNVITCAT
CNVTCA'T issues messages to indicate the start and successtul completion of
conversion for cach entry in the source catalog. It also issucs a message as cach
volume’s VSAM data spaces are about to be deleted.

» Inspecting the printed output from EXPORT/IMPORT
If IMPORT 1s used for all or part of the conversion process, it gives the date
and time the exported copy was made. Verify this against the EXPORT listing
to ensure that an carlier copy of the data was not imported.

e Listing the VI'OC of the converted volume
“The LISTVITOC FORMA'I printed output from IEHLIST shows that suc-
cessful conversion i1s completed in accordance with the following:
— The source catalog’s data space entry is scratched.
— 'The data and index components of data sets that were formerly suballocated

are in the V1T OC.
— Converted data set entries have OPTCD=X'80'. The integrated catalog
facility catalog entries have OPTCD=X'C0'.

The VSAM-ownership bit in the Format-4 DSCB i1s turned off. "This can be
checked by running a LISTVTOC DUMP or an AMASPZAP VERIFY on the
DSCB.

¢ Listing the target catalog

The target catalog shows all the data set entries that were in the source catalog.
Owned volumes have a VVDS entry instead of a volume record. The catalog
cluster name always shows as 44 bytes of zeros, reflecting the catalog’s self-
describing record key of binary zero. The catalog cluster record always appears
first in the catalog listing.

* Running DIAGNOSE on the BCS and its connected VVDSs

DIAGNOSE allows the BCS and each of its VVDSs to be checked against each
other for consistency. No entries should be flagged as an error.
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If the LIST option is selected, the name and type of each entry in the BCS and
VVDS are listed.

Rerunning a Failed CNVTCAT Conversion Process
If CNVTCAT fails, execute the following steps before rerunning the conversion:

* Delete the target integrated catalog facility catalog with the FORCE option.

* Restore the volume containing the source catalog and all volumes owned by
that catalog.

¢ Correct the condition that caused CNVTCAT to fail.

Reorganizing the Catalog after Conversion
Before conversion, the target BCS contains:

« Its own sphere record
* The BCS data and index records

e The VVDS sphere records for the volume containing the BCS and for other
volumes containing preallocated VVDSs.

As cach object in the source catalog is converted, records are inserted into the target
BCS. Apart from truc name records with generated names (that 1s, names prefixed
with VSAMDSET), these insertions take place in approximately ascending collating
sequence; as a result, the BCS may have several control interval and control arca
splits. Because the splitting process leaves both the control intervals and control
arcas half full, it 1s possible to produce a BCS that 1s only one-quarter full.

Listing the cluster entry for the BCS following a conversion will show whether
control interval or control arca splits have occurred. To improve BCS space utiliza-
tion and remove the fragmentation caused by control interval and control arca splits,
the BCS 1s usually recorganized following conversion. This is done by exporting the
BCS and then importing it. The processing done by IMPOR'T results in the
requested FREESPACE parameter (specified in the DEFINE command) amounts
being preserved.

Converting the Master Catalog

The considerations for converting a VSAM catalog to an integrated catalog facility
catalog also apply to converting a VSAM master catalog. There is, however, an
additional restriction that an active master catalog cannot be converted if it is cur-
rently in use by the system.

One approach to converting a VSAM master catalog is to use a temporary, or alter-
nate, master catalog while the VSAM master catalog is being converted. A pointer
to this alternate master catalog 1s put in a SYSI.NUCLEUS member, SYSCA'Tnn.
At IPL time, the operator specifics SYSCA'Tnn, and the alternate catalog 1s used as
the master catalog. Any existing SYSCA'Tnn member may be used, including the
default member SYSCATLG, or a new SYSCATnn member can be created. For
further information on SYS1.NUCLEUS, sce System Generation; for further infor-
mation on SYSCATnn, see “Using the Alternate Master Catalog” on page 43.

The temporary (alternate) master catalog must be built by the installation, and
neceds to contain only system data set entries and connectors to the source and target
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catalogs. The page and swap data sets defined in the temporary catalog can be of a
minimum size necessary to run the conversion, and should be independent of the
catalog being converted.

Note that a procedure can be used to generate a fully operational alternate VSAM
or integrated catalog facility master catalog for the system. New page space data scts
for the alternate master catalog must be allocated because the previously used page
space data scts cannot be utilized. When the VSAM master and alternate catalogs
are functioning correctly, the VSAM master catalog may be converted. For the
alternate master catalog gencration procedure, see Appendix C, “Alternate Master
Catalog Job Stream” on page 157.

An alternative approach 1s to use a system that does not use the master catalog
being converted, as for example:
+ An alternate system that can access the volume that contains the catalog.

* An operating system that can be restored to the processor where the conversion
1s being performed. The operating system should have its own VSAM or inte-
grated catalog facility master catalog.

Converting OS CVOLS

The following considerations pertain to OS CVOLs:

Converting an OS CVOL to an integrated catalog facility catalog includes con-
structing an integrated catalog facility catalog that is equivalent to an OS CVOIL,
and updating the alias entries to point to the new catalog. Use the access method
services CNVTCAT command to build an integrated catalog facility catalog to
contain all the entries of the OS CVOL. The source catalog is unchanged by the
conversion, 5o there 1s no special requirement to back up the OS CVOL. THowever,
if the CVOI, contains GDGs, the generation data sets need to be backed up. The
target catalog does not need to be empty and OS CVOLs can be merged during
conversion; otherwise, each OS CVOL can be converted to an integrated catalog
facility catalog, and the integrated catalog facility catalog is then tested for function
and performance before performing any reorganization. The access method services
REPRO command may then be used to split or merge parts of different integrated
catalog facility catalogs.

WARNING: CNVTCAT should be run only once against any particular OS CVOL
so that generation data scts are not inadvertently scratched. If it becomes necessary
to rerun the CNVTCAT, then all GDG entries in the integrated catalog facility
catalog should be removed by using the command DELETE NOSCRATCH.

When many OS CVOLs are converted, or when there is a constraint on CSA space,
it may be advisable to minimize the number of integrated catalog facility catalogs to
avoid too large a CSA requirement. For details on CSA space requirements, see
Data Facility Product: Planning Guide.

No automatic method is provided for altering the alias entries in the master catalog
to point to the integrated catalog facility catalog. All aliases must be dceleted (either
individually or by deleting the SYSCTLG.Vvolser non-VSAM entry, which includes
all its aliases), and new aliases must be defined for the integrated catalog facility
catalog.
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If the number of alias entries is large, as in some TSO installations where each

userid is an alias of a catalog, the generation of DEFINE ALIAS commands to -~
rebuild these alias entries may be automated. Use an online editor to process a { )
LISTCAT output listing of the catalog before conversion, or use a simple program '
that performs a similar function.

Where an OS CVOL catalog contains entries for a GDG data set, a model DSCB
for new GDG members normally resides on the same volume as the catalog. If the
catalog volume is changed during conversion, care must be taken to identify and
move these model DSCBs so that they reside on the volume containing the inte-
grated catalog facility catalog.

Following the conversion, revise your procedures to allow for the integrated catalog
facility catalog. Using the corresponding access method services functions, revise
job streams that used IEHLIST, IEHPROGM, or IEHHMOVE to manage the OS
CVOL.

After the integrated catalog facility catalog is working correctly, the SYSCTI.G data
sct and its master catalog entry can be dcleted.

To reduce the space requirements of the newly formed BCS, refer to “Reorganizing
the Catalog after Conversion” on page 62.

Converting Application Programs

No application employing standard VSAM macro calls should require modification PR
following the conversion to integrated catalog facility catalogs. N

Test the following types of programs in the intcgrated catalog facility catalog envi-
ronment to determine whether they operate correctly:

« Programs that issue SVC 26
¢ Programs that use CATLG and CAMLST

Programs that read catalogs as data sets need careful attention. If the functions per-
formed by these programs are still required in the integrated catalog facility catalog
environment, the programs must be changed to allow for new catalog record
formats. Because catalog information resides in both the BCS and the VVDS, such
programs may require substantial rewriting. The access method services PRINT
command can be uscd to display the contents of BCS and VVDS records to show
typical layouts.

Revising Installation Procedures

A particular user installation’s existing backup and recovery procedures may or may

not handle the integrated catalog facility environment. Users of VSAM recoverable

catalogs may find that their existing procedures may no longer work. A new backup

and recovery procedure should be designed and tested before using the integrated

catalog facility catalog.

Production job streams may contain catalog names in STEPCAT or JOBCAT DD \{ J
statements. If any catalogs had their names changed, these job streams must be ~
revised.
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Production job streams or TSO CLISTs may contain access method services com-
mands. Most of these commands function normally without altcration. However,
the DEFINE SPACE, EXPORTRA, LISTCRA, and RESETCAT commands
perform differently or do not apply to the integrated catalog facility environment.
(For more information about these access method services commands, see Access
Method Services Reference.) If catalog names are included in commands contained
in production job strecams, these may nced to be revised.

VSAM data sct suballocation of data space does not exist in an integrated catalog
facility catalog. The UNIQUE and SUBALLOCATION paramecters of the
DEFINE commands will be ignored. All objects will be defined UNIQUE, and
space requests for unique allocations (for all integrated catalog facility catalog allo-
cations) are not rounded to a cylinder as they are with VSAM catalogs. Thus,
applications that have used more than the requested space in VSAM catalogs may
fail for lack of space when data sets are deleted and redefined for integrated catalog
facility catalogs. If allocation is given in tracks, they will be in contiguous tracks.
In addition, secondary extents of such data sets on the first volume are not released
when they are opened for reuse. Secondary extents on any other volume than the
first volume will be released.

The volume-oriented commands EXPORTRA, IMPOR'TRA, and LISTCRA are
not available with integrated catalog facility catalogs. If users have relied on these
commands to back up their data sets, then the backup procedures must be changed.

If an installation has used VSAM volume ownership to restrict VSAM allocations
by volume, these procedures must be changed.

The procedures for creating catalogs must be changed because the default definition
is for VSAM catalogs; furthermore, default parameters of the DEFINE command
may not be appropriate for performance objectives. Catalogs that are used as
models for other catalogs must also be redefined.
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Sample Procedures for Catalog Conversion

In the examples that follow, the catalog structure environment described below is
assumed.

* A VSAM master catalog named AMASTCAT with master password
MASTMPWI1 exists on volume PAGEVS.

¢ A VSAM recoverable catalog named VSAM.CATI connected to the master
catalog is on a 3380 volume labeled 338001. This catalog owns, in addition to
its own volume, a 3380 volume labeled 338002. LTIHO0O0 is defined as an alias
for this catalog.

Volume 338001 contains the following cataloged data sets:

— LTHO0.KSDS is a key-sequenced suballocated data set.

— L THO0.ESDS is an entry-sequenced suballocated data sct.
— LTHO0.UNIQ is a key-sequenced unique data set.

— LTHO00.0SDS is a non-VSAM data set.

— LTHO00.BIGKSDS forms part of a multivolume suballocated key-sequenced
data sct. The sccond volume is 338002.

Volume 338002 contains the following cataloged data sets:

— L THO00.KS02 is a key-sequenced suballocated data set.

— LTHO00.ES02 is an entry-sequenced suballocated data set.
— LTHO00.UNO2 is a key-sequenced unique data sct.

— L'TH00.0S02 15 a non-VSAM data set.

— LTHO00.BIGKSDS forms part of the multivolume suballocated key-
scquenced data set.

A nonrecoverable VSAM catalog named VSAM.CAT2 connected to the master
catalog is on a 3380 volume labeled 338004. This catalog owns, in addition to
its own volume, a 3350 volume labeled 335001. SLCOO0 is defined as an alias for
this catalog.

Volume 338004 contains the following cataloged data sets:

— SLC00.MVKSDS.D is a data component of a suballocated key-sequenced
data sct. The index component is on volume 335001.

— SLCO00.KSDS is a key-sequenced suballocated data sct.
— SLCO00.ESDS is an cntry-sequenced suballocated data set.
Volume 335001 contains the following cataloged data scts:

— SLC00.MVKSDS.I is the index component of the suballocated key-
sequenced data set whose data component is on volume 338004.

— SLCO00.KSDS50 is a suballocated key-sequenced data set.
— SLC00.0SDS is a non-VSAM data set.

A 3380 volume labeled 338005 is an OS/CVOL. WLBO00 and BATO00 are
aliases for this catalog. This volume contains two cataloged data sets:

— BATO00.DATA is a sequential data set.
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— WLBO00.TEST is a sequential data set.

( . A 3380 volume labeled 338003 is an empty volume. This volume is not owned
by cither VSAM catalog.

Converting a Recoverable Catalog
In the following example, a VSAM catalog, VSAM.CAT], is converted to an inte-
grated catalog facility catalog, ICF.CA'T1.
//CNVTCAT JOB
//CNVTCAT1 EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
//SYSIN DD *

DEFINE USERCATALOG -
(NAME (ICF.CAT1) -
CYLINDERS(2,1) -
VOLUME (338001) -
ICFCATALOG)

CNVTCAT INDATASET (VSAM.CAT1) -
CATALOG (ICF.CAT1)

EXPORT  VSAM.CAT1 DISCONNECT

DEFINE ALIAS -
(NAME (LTHe0) -
RELATE(ICF.CAT1)) -
(“ CATALOG (AMASTCAT)

In the above example:
+ EXEC PGM=I1DCAMS invokcs access method services.
* SYSPRINT defines message output for access method services.
« DEFINE USERCATALOG defines the new integrated catalog facility catalog

with the name of ICF.CAT1 into the master catalog. The integrated catalog
facility user catalog is on volume 338001.

« CNVTCAT command converts VSAM.CAT] into the above-defined integrated
catalog facility catalog ICF.CATI.

* EXPORT DISCONNECT disconnects the VSAM catalog VSAM.CAT1 from
the master catalog. The aliases for VSAM.CA'T'] are deleted.

* DEFINE ALIAS defines the aliases formerly associated with the VSAM.CA'T1
with the integrated catalog facility catalog ICF.CATI.
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Converting a Nonrecoverable Catalog
In the following example, a nonrecoverable catalog, VSAM.CAT?2, is converted to
an integrated catalog facility catalog.

//CNVT  JoB

//CNVTCAT2 EXEC PGM=IDCAMS

//SYSPRINT DD SYSOUT=A

//0D1 DD VOL=SER=338004,UNIT=3380,DISP=0LD
// DD VOL=SER=335001,UNIT=3350,DISP=0LD
//SYSIN DD *

DEFINE USERCATALOG -
(NAME (ICF.CAT2) S
CYLINDERS(2,1) -
VOLUME (338004) -
ICFCATALOG)

CNVTCAT INDATASET (VSAM.CAT2)
FILE(DD1) -
CATALOG (ICF.CAT2)

EXPORT VSAM.CAT2 DISCONNECT

DEFINE ALIAS -
(NAME (SLCGO) -
RELATE (ICF.CAT2)) -
CATALOG (AMASTCAT)
In the above example:
* EXEC PGM=IDCAMS invokes access method services.
¢ SYSPRINT defines message output for access method services.

* DDI defines the devices and volumes owned by the source catalog,
VSAM.CAT2. The access method services command CNVTCAT will reference
this DD statement with the FILE parameter.

* DEFINE USERCATALOG defines the new integrated catalog facility catalog,
ICF.CAT?2, in the master catalog. The catalog is on volume 338004.

* CNVTCAT converts the source catalog, VSAM.CAT?2, into the target inte-
grated catalog facility catalog, ICF.CAT2.

* EXPORT DISCONNECT removes the catalog connector and aliases for
VSAM.CAT?2 from the master catalog.

* DEFINE ALIAS defines the alias SI.C00 for the converted catalog ICF.CAT?2.
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Converting an OS/CVOL
In the following example, an OS/CVOL on volume 338005 is converted to an inte-
grated catalog facility catalog, ICEF.CVOL.
//CNVTCVOL EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
//DD1 DD DSN=SYSCTLG,VOL=SER=338005,UNIT=3380,DISP=0LD
//SYSIN DD *

DEFINE USERCATALOG -
(NAME (ICF.CVOL) -
CYLINDERS(1,1) -
VOLUME (338005) -
ICFCATALOG)

CNVTCAT INFILE(DDI1) -
CATALOG(ICF.CVOL)

DELETE  (SYSCTLG.V338005) -
NONVSAM -
NOSCRATCH

DEFINE ALIAS -
(NAME (4LBOO) -
RELATE(ICF.CVOL))

DEFINE ALIAS -
(NAME (BAT00) -
RELATE(ICF.CVOL))

In the above example:

o EXEC PGM=IDCAMS invokes access method services.

» SYSPRINT defines message output for access method services.

e DDI defines the data set SYSCTLG on volume 338005. The FILE paramcter
of the access method services CNVTCAT command references the DD state-
ment.

* DEFINE USERCATALOG defines an integrated catalog facility catalog,
ICF.CVOIL,, in the master catalog. The new catalog is on volume 338005.

* CNVTCAT converts the OS CVOL into the integrated catalog facility catalog,
ICF.CVOL..

* DELETE NONVSAM uncatalogs the OS CVOL from the master catalog and
deletes the associated aliases; the OS CVOIL, itself is not deleted.

 DEFINE ALIAS (two statements) defines the aliases formerly associated with
the OS CVOL for the new integrated catalog facility catalog, ICF.CVOL.
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Removing an Unavailable Volume from a Nonrecoverable Catalog
In the following example, volume 335001 has become unavailable for conversion
using CNVTCAT. Before running CNVTCAT to convert the catalog
VSAM.CAT?, the job stream in the example is run to remove objects on the
missing volume from the catalog.

//RESET JOB ,

//NONRECOV EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=*
//SYSIN DD *

DELETE (SLCOGQ.MVKSDS) -
CLUSTER -
NOSCRATCH -
CATALOG (VSAM.CAT?2)

DELETE (SLCOO.KSDS50) -
CLUSTER -
NOSCRATCH -
CATALOG (VSAM.CAT2)

DELETE (SLC0O.0SDS) -
NONVSAM -
NOSCRATCH -
CATALOG (VSAM.CAT2)

DELETE (335001) -
SPACE -
NOSCRATCH -
CATALOG (VSAM.CAT2)

In the above example:

« DELETE CLUSTER (two statements) deletes the VSAM objects in the catalog
VSAM.CAT2. The NOSCRATCII operand specifics that actual reference to
the volume containing the cataloged object should not take place.

 DELETE NONVSAM deletes a non-VSAM data set from the catalog,.

* DELETE SPACE delctes catalog reference to the VSAM data space on the
missing volume. The NOSCRATCH operand spccifies that reference to the
volume containing the space should not take place.

Removing an Unavailable Volume from a Recoverable Catalog
In the following example, volume 338002 has become unavailable for conversion.
The recoverable catalog VSAM.CAT' is rebuilt using RESETCAT.
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//RESET JOB ,

//DISC  EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
//SYSUDUMP DD SYSOUT=A
//SYSIN DD *

EXPORT VSAM.CAT1 DISCONNECT

DEFINE USERCATALOG -

(NAME (VSAM. CAT1) -
CYLINDERS(2,1) -
VOLUME (338003) -
RECOVERABLE -
VSAMCATALOG) -
CATALOG (AMASTCAT)

//RESET EXEC PGM=IDCAMS
//STEPCAT DD DSN=VSAM.CAT1,DISP=0LD

/]

DD DSN=VSAM.CAT2,DISP=0LD

//SYSPRINT DD SYSOUT=A
//SYSUDUMP DD SYSQUT=A

//DD1 DD UNIT=3380,VOL=SER=338001,DISP=0LD
//IDCUT1 DD DSN=WORKFILE,UNIT=3380,

//

VOL=SER=338004,DISP=0LD,AMP="'AMORG"

//SYSIN DD *

/*

RESETCAT CATALOG(VSAM.CAT1) -

CRAFILES(DD1) -
WORKCAT (VSAM. CAT?) -
MASTERPH (MASTMPW1)

LISTCAT VOLUME -

CATALOG (VSAM.CAT1)

In the above example:

EXEC PGM = IDCAMS invokes access method services.
SYSPRINT defines the message output of access method services.

EXPORT DISCONNECT disconnects catalog VSAM.CAT1 from the master
catalog. The aliases for VSAM.CA'T1 are also removed.

DEFINE USERCATAILOG defines a VSAM catalog with the same name and
recoverable attribute, as the catalog that has just been disconnected. The new
VSAM.CA'T1 is on a different volume (338003).

In job step RESET, a RESETCATALOG operation is performed. For
requirements on resetting a recoverable catalog, sce VSAM Catalog Adminis-
tration.

RESETCAT re-creates the catalog VSAM.CAT in the newly defined catalog.
The CRAFILES operand references a DD statement defining all volumes to be

used to reconstruct the catalog. The missing volume, 338002 is not referenced
on the DD statement DDI.
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Converting a Master Catalog

This example assumes that an alternate master catalog named AL'TMAST has been
built on volume AL TCAT. This catalog has been specified as the active master
catalog at IPL time. The job stream shows the access method services commands
used to build the target integrated catalog facility master catalog named
IMASTCAT on volume NEWCAT, and the access method services commands
used to convert the source VSAM catalog AMASTCAT (which is the regular
master catalog for this system) on volume PAGEVS to the new catalog.

//MASTCNVT JOB ,

*

//* CREATE THE TARGET MASTER CATALOG

*

AN

N

//MASTBLD  EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
//SYSIN DD *

DEFINE MASTERCATALOG -
(NAME (IMASTCAT) -
CYLINDERS(10,1) -
VOLUME (NEWCAT) -
ICFCATALOG)

/1

//* CONVERT THE TARGET MASTER CATALOG

//*

//MASTCNVT EXEC PGM=IDCAMS

//SYSPRINT DD SYSOUT=A

//SYSIN DD * PN

/* MAKE THE SOURCE CATALOG ACCESSIBLE FOR CONVERSION */ e
IMPORT ~ CONNECT -
OBJECTS ( (AMASTCAT -
DEVICETYPE(3380) - -
VOLUMES (PAGEVS))) -
CATALOG (ALTMAST)

/* CONVERT THE CATALOG */
CNVTCAT INDATASET (AMASTCAT)
OUTDATASET (IMASTCAT)

1

AN

N
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Chapter 5. Backing Up and Recovering Catalogs

The following three items need to be considered in any procedure for backing up
and recovering integrated catalog facility catalogs:

* Basic catalog structure (BCS)
* VSAM volume data set (VVDS)
* Volume table of contents (VI'OC) and its index, if an index cxists

A Backup and Recovery Strategy

Considerations

The particular backup and recovery procedure defined for an installation must be
tailored to meet the needs of that system. Each installation must determine its need
for volume backup, the valuc of quick recovery, the required frequency of backups,
and so on.

The pros and cons of volume backup as opposed to data set backup are still rele-
vant in the intcgrated catalog facility environment, and this section will not attempt
to discuss all those issues. However, integrated catalog facility catalogs introduce a -
new issuc: any access to a VSAM data sct requires the VVDS, and the VVDS can
be backed up only by a volume backup. This implics that any backup strategy
must include volume backup to protect the VVDS. There is an alternative,
however, and that is to rebuild the VVDS instead of trying to recover it from a
backup copy. In some cases, this rebuilding approach will have definite advantages.

The items below should be considered for the backup and recovery of the BCS, the
VVDS, and the VI'OC.

* Basic catalog structurc (BCS)

Use the EXPORT and IMPORT commands to back up and recover the BCS,
even if volume backup is used. You will have greater flexibility and may avoid
the need to restore the total volume in order to recover a BCS. The BCS and
any of its aliases are copied by EXPORT, and IMPORT can recover the
aliases, if they are needed. The BCS can be imported to a different volume, and
cven to a different device type.

Use the IGG.CATLOCK facility (described in Chapter 3) if it is available.
Catalog locking prevents access to an integrated catalog facility catalog that is
being recovered; it does this without terminating user scssions or subsystems.
When the IGG.CATLOCK facility is used, attempts to access a locked catalog
fail with a return code indicating that the catalog is temporarily unavailable.
After recovery, the integrated catalog facility automatically reorients the users or
subsystems to the recovered catalog.

* VSAM volume data sct (VVDS)

There is no access method services command to back up the VVDS, so volume
backup is the only way to create a backup copy. However, if volume backup is
already being planned as the backup procedure for an installation, the VVDS
will automatically be captured with each volume backup. Data Facility Data
Set Services (DFDSS) can be used to do the volume backup and recovery. See
“Data Facility Data Set Services (DFDSS)” on page 96 for more information.
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Restrictions

Conclusions

The alternative to volume backups is rebuilding the VVDS. If
EXPORT/IMPORT is used to back up data sets and the failure is limited to
some VVRs, recovery may require importing only the relevant data sets. Other-
wise, the VVDS is rebuilt by importing every VSAM data set that resides on the
VVDS volume. This complete rebuild may be time consuming, but it will
ensure that the VVDS i1s accurate and current.

Volume table of contents (VTOC)

As with the VVDS, no access method services commands can be used to back
up and recover the VI'OC. However, backup and recovery of the VI'OC can
be accomplished with volume backup and volume recovery via DEFDSS DUMP
and RESTORE.

WARNING: Although it is possible to copy the VIOC tracks, and to repair a
damaged VIOC by other means, the best way to ensure the integrity of the
VTOC is to do a full volume backup and restore.

For a catalog to be a candidate for enhanced integrated catalog facility catalog
recovery (which uses catalog locking), no job may be allocated to the catalog with a
disposition of OLD. This disposition of OLD could come from JOBCA'T or
STEPCAT statements or DI cards, or it could come from dynamically allocating
the catalog as a data sct. This dynamic allocation can result from using OUTDA-
TASET with most access method services commands. Specifying a disposition of
SHR on a DD card and then referring to the DD card with the OUTFILL keyword
bypasses this dynamic allocation.

When developing a backup and recovery procedure for integrated catalog facility cat-
alogs, you should plan to:

Use EXPORT/IMPORT for the BCS.
Use the IGG.CATLOCK facility to restrict catalog access.
Use volume backup and recovery for the VIOC.

Recover the VVDS by rebuilding it, if volume backup and recovery is inade-
quate or unfeasible.

Backing Up a Catalog

In this section, backing up a catalog refers only to backing up the BCS.

The V1'OC and the VVDS cannot be processed with the EXPOR'T, IMPOR'T, or
REPRO commands. If they could be processed, “out-of-sync” conditions might
occur between high-use RBAs or extent information kept in the VVDS and the
VSAM data scts to which they apply. For information on backing up the VVDS,
see “Other Backup and Recovery Facilities” on page 96.
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Backing Up the BCS Using EXPORT

The EXPORT command can be used to create a backup copy of the catalog,
known as the portable data set. The BCS and any of its aliases are copied. If
EXPORT is used to back up the BCS, the IMPORT command must be used to
restore it.

The TEMPORARY option should be specified with EXPORT. If PERMANENT
is specified, a warning message 1s issued and the BCS is exported with the TEMPO-
RARY option. Sec “Using the Alternate Master Catalog” on page 43.

An exported backup copy cannot be imported into a master catalog. A master
catalog must be referenced as a user catalog for any recovery action to take place.

To ensure the integrity of the copy, access to the BCS is senalized during
EXPORT. 'This serialization prevents update access but allows read access.

Because the BCS is a key-sequenced data set, an integrated catalog facility catalog
can be exported and imported to a volume with a different device type. The BCS is
backed up, as any key-sequenced data set, but EXPORT of a BCS does not back
up the corresponding entries in a related VVDS.

Backing Up the BCS Using REPRO

REPRO NOMERGECAT can be used to copy one BCS (the source) into another -
BCS (the backup). If REPRO is used to back up a BCS, REPRO must be used to
recover it. ‘The copying of a BCS to another BCS requires that:

« The source catalog was previously defined.
e The target catalog was previously defined.
e The target catalog was empty.

The BCS must be copied in its entirety. The VVDS pointers will point to the target
catalog.

Access to the BCS is serialized during REPRO to ensure the integrity of the copy.
This scrialization prevents update access but allows read access.

REPRO docs not support the unloading of a BCS to a sequential data set and then
reloading that data set.

REPRQO may be used as an alternative to EXPORT/IMPORT to reorganize, for
example, space and sequence changed entries in a BCS or to back up a BCS.
However, use of EXPORT/IMPORT requires that the target BCS containing the
backup be kept.

If REPRO is used to reorganize or back up a BCS, both the target and source cata-
logs may be used to access the same data sets. The unwanted catalog should be
removed by using DELETE RECOVERY USERCATALOG or EXPORT DIS-
CONNECT.
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Recovering a Catalog

In this section, recovering a catalog refers only to recovering the BCS.

The VTOC and VVDS cannot be processed by using IMPORT or REPRO. For
information on recovering the VVDS, and for some additional detail on recovering
the BCS, see “Other Backup and Recovery Facilities” on page 96 and “Recovery

Procedure Scenarios™ on page 97.

Recovering the BCS Using IMPORT
A BCS that was backed up by using the EXPORT command can be recovered by
using the IMPOR'T command. If the BCS had any aliases, those were also copied
by the EXPOR'T command, and can be recovered by specifying the ALIAS param-
ceter with the IMPOR'T command. A simplified example of importing a BCS and
its aliases is shown here, with the use of the IGG.CATLOCK facility (I.OCK and
UNLOCK) included. The IGG.CATLOCK facility was described in “Protecting
the Catalog” on page 30.

» Assuming a RACF system, grant the user who will recover the catalog appro-
priatec RACI authority to the portable data sct (the backup) as well as to the
catalog to be recovered.

e Grant this user authority to the IGG.CATLOCK facility.

//STEP1 EXEC PGM=IKJEFTO1,DYNAMNBR=20
//SYSUDUMP DD SYSOUT=A
//SYSTSPRT DD SYSOUT=A
J/SYSTSIN DD *
SETROPTS GENCMD (*)
SETROPTS CLASSACT(*)
RDEFINE FACILITY IGG.CATLOCK AUDIT(ALL) UACC(NONE)
PERMIT IGG.CATLOCK CLASS(FACILITY) ID(USERID1) ACC(READ)
/*
» Lock the catalog so that access is restricted.

//STEPL  EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
//SYSABEND DD SYSOUT=A
//AMSDUMP DD SYSOUT=A
J/SYSIN DD *
ALTER CATALOG1/MASTMPW1-
LOCK-
CATALOG (CATALOG1/MASTMPW1)
/*
* Delete the (failing) BCS with the access method services command DELETLE
RECOVERY. Although the BCS is deleted, the objects cataloged in it are not
scratched.
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//STEPL  EXEC PGM=IDCAMS
//CATVOL 0D DISP=0LD,UNIT=3380,V0L=SER=338001
//SYSPRINT DD SYSOUT=A
//SYSABEND DD SYSOUT=A
//AMSDUMP DD SYSOUT=A
//SYSIN DD *
DELETE CATALOG1/USERMPW1 -
FILE(CATVOL) -
RECOVERY -
USERCATALOQG
/*
Import the portable data set with the BCS aliases by using the access method
services command IMPORT ALIAS LOCK. If the aliases are not needed, do
not specify the ALIAS parameter.

//STEP1 EXEC PGM=IDCAMS
//RECEIVE DD DSN=CATBACK,DISP=(OLD,PASS,DELETE),
// SPACE=(TRK, (5,1)),UNIT=3380,V0L=SER=3380001
//SYSPRINT DD SYSOUT=A
//SYSABEND DD SYSOUT=A
//AMSDUMP DD SYSOUT=A
J/SYSIN DD *
IMPORT OUTDATASET (CATALOG1/MASTMPW1) -
ALIAS -
LOCK -
INFILE (RECEIVE) -
CATALOG (ICFMAST1/MASTMPW1)
/*
Check for any recent changes.

The backup or portable copy of an integrated catalog facility catalog reflects the
contents of the exported catalog at the time of its export.  Any subscquent
define or delete operations are not reflected in the catalog when it 1s imported.
The access method services command DIAGNOSE should be used after the
import, to assess any activity not reflected by the imported catalog.

Figure 25 on page 80 shows the activities that may have occurred since the last
catalog backup, and the tasks required to bring the backup catalog up to the
current level.

Unlock the catalog with the command ALTER UNLOCK to allow general
access.

//STEP1 EXEC PGM=IDCAMS

//SYSPRINT DD SYSOUT=A

//SYSABEND DD SYSOUT=A

//AMSDUMP DD SYSOUT=A

//SYSIN b+

ALTER CATALOG1/MASTMPI1 -

UNLOCK -
CATALOG (CATALOG1/MASTMPU1)

/*
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Recovering Shared Catalogs

When two or more systems share access to a user catalog, and the user catalog is
recovered by one of those systems to a different volume or device type, or both, you
will need to update or replace the catalog connector record in the master catalog on
the other system(s). You can update the connector record in onc of two ways:
cither by performing an IMPORT CONNECT operation specifying the ALIAS
parameter or by performing an EXPORT DISCONNECT/IMPORT CONNECT

sequence of operations.

Using IMPORT CONNECT ALIAS

Use the IMPORT CONNECT ALIAS operation to preserve the related alias asso-
ciations, if any exist. Specify the changed volume senal and device type information
to update the associated ficlds in the user catalog’s connector record in the master
catalog, and any cxisting aliases that arc related to the user catalog will be preserved.

For example, the user catalog ICEFUCATL, which has many aliases, exists on
volume V338001 (a 3380), and is shared by SYSTEMA and SYSTEMB. If
ICFUCATT i1s successfully recovered by SYSTEMA to volume V338002 (another
3380), it is inacceessible to SYSTEMB because its catalog connector record in
SYSTEMDB’s master catalog now has incorrect volume information. 'T'o update the
catalog connector record in SYSTIEMB's master catalog without losing any of the

related aliases, execute the following IDCAMS step on SYSTEMB:

Reconnect the user catalog on the second system by using the access method ser-
vices command IMPORT CONNECT ALIAS. Specifying the ALIAS parameter

preserves the aliases.

//STEP1  EXEC  PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
J/SYSIN DD+

IMPORT CONNECT ALIAS -

/'k

0BJECTS (ICFUCAT1 -
DEVICETYPE(3380) -
VOLUMES (v338002))

Note: Aliases do not have to exist to use this method of update.

Using EXPORT DISCONNECT/IMPORT CONNECT

If no related aliases cxist for the user catalog on the sccond system, or their loss 1s
not a concern, an alternative way to update the catalog connector record in the
master catalog would be to use the EXPOR'T DISCONNECT/IMPOR'T
CONNECT sequence of operations.  I'xecute the following IDCAMS steps on
SYSTEMB to replace (DELETE and DEFINE) the catalog connector record in

SYSTEMDB’s master catalog:

Disconnect the user catalog on the sccond system by using the access method ser-
vices command EXPORT DISCONNECT, then reconnect the user catalog by
using the access method services command IMPORT CONNECT.
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//STEP1 EXEC  PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
//SYSIN DD *
EXPORT -
ICFUCATI -
DISCONNECT

IMPORT CONNECT -

ALIAS -

OBJECTS (ICFUCATI -
DEVICETYPE(3380) -
VOLUMES (V338002))

/*

Note: Aliases will be lost with this method of update.

Recovering the BCS Using REPRO

REPRO can be used to copy a BCS into another BCS. Recovery is accomplished
when the source BCS (to be copied) is actually the backup.

Sce “Backing Up the BCS Using REPRO” on page 75 for a description of the
REPRO command. REPRO cannot be used to recover an exported BCS.
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Activity Causing Data Set Location of Action Needed To Upgrade

Downgrading Type Information the Catalog
Add
Records
N VTOC None
\"% VVDS None
[ixtents
N VT10C None
\% VTOC/VVDS None
Volumes :
N BCS/VTOC Recatalog to pick up volumes
\% BCS/VTOC/VVDS (and reuse VI'OC, VVDS information)
Data Scts
N BCS/VTOC Recatalog to pick up volumes
\% BCS/VTOC/VVDS (and reuse VI'OC, VVDS information)
Remaove
Records
N vV1IocC None
A% VVDS Nonc
Extents
N vT0ocC None
\Y VIOC/VVDS Not applicable to VSAM
Volumes
N BCS/VIOC Recatalog data sct
\"% BCS/VIOC/VVDS VSAM volumes are removed with AL'TER
Data Sets ‘
N BCS/VTOC DELETE NOSCRATCII to
\" BCS/VITOC/VVDS remove just BCS information
Modify
Records
N VTOC None
\% VVDS None
Extents
N VTOC None
\% VTOC/VVDS Not applicable to VSAM
Volumes
N BCS/VTOC Recatalog data set
\Y BCS/VTOC/VVDS Not applicable to VSAM
Data Scts
N BCS/VTOC Remove obsolete BCS
A% BCS/VTOC/VVDS information and recatalog data sct

N = Non-VSAM data set
V = VSAM data sct

Figure 25. Activities That Downgrade the Integrated Catalog Facility Catalog
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Moving a Catalog

I

| An integrated catalog facility catalog can be moved to another volume (this volume
| may be a different device type), by using the EXPORT and IMPORT commands.

| The catalog to be moved 1s first exported, and then the catalog is imported. The

| VOLUMLS subparamecter of the OBJECTS parameter s used on the IMPORT

| command to specify the target volume. If the target device type has different device
| characteristics, the new integrated catalog facility catalog may have new data and

| index component control interval sizes.

Recording EXPORT Information

Information about the cxports of integrated catalog facility catalogs can be recorded
via SMF type 36 records. The type 36 record identifies the catalog being exported,
the time of export, and, if available, the information necessary to retrieve the port-
able data sct and import it. This record contains the information required for recov-
cring a catalog.

The system programmer will need to change the SMIF paramcters to include
recording this new SMI° record, which is written only upon successful completion of
the EXPORT command. The SMEFPRMzxx member in the SYSL.PARMLIB con-
tains the SYS parameter that sclects the SME records to be recorded.

The system programmer may then extend the SME reporting program to include
handling this new SMF record. The ficlds of this record can be mapped by the
program using the IFASME16 macro and specifying the new SMFE record type.

The IFASMIE'T6 macro also handles other record types that record integrated catalog
facility catalog updates and VVDS update activity. A reporting program can scan
for type 36 records and sort those found by catalog name or by date, and then it can
generate reports. These reports can be used to provide historical data about catalog
exports, or to determine the backup copy for restoring an integrated catalog facility
catalog.

| For details about the SMF type 36 record, see Systerm Management Facilities.

Problem Prevention

In this section, the emphasis 1s on the BCS and the VVDS, rather than on VSAM
data scts. ‘The following topics are covered:

« Early indication of errors
e Monitoring the usage of the BCS and VVDS
* Reorganization procedures

Early Indication of Errors
The regular use of DIAGNOSE with and without the COMPARE option provides
an early indication of problems. If COMPARE is specificd, consideration must be
given to the potential benefit of early error discovery versus clapsed time and
volume mounting requirements. DIAGNOSE should be used cach time a BCS 1s
copied.

LISTCAT ALL may also be used to identify some types of errors.
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Monitoring Usage
Both the BCS and the VVDS should be monitored using LISTCAT on a regular
basis. This allows the catalog administrator to be aware of the occurrence of exces-
sive secondary extents or control interval and control area splits and to take reme-
dial action if required.

Either REPRO or EXPORT and IMPORT may be used to reorganize a BCS.

BCS Reorganization Using EXPORT/IMPORT
Note: If there is a possibility that users will attempt to access the catalog while it is
being reorganized, the IGG.CATLOCK facility (ILOCK and UNLOCK) should be
used to prevent unauthorized access. (Sce “IGG.CATLOCK Facility” on page 37.)
“Recovering the BCS Using IMPOR'T” on page 76 has an example showing the
use of the [GG.CATLOCK facility.

I. EXPORT the BCS:

//STEPL EXEC  PGM=IDCAMS
//STEPCAT DD DSN=ICFCAT1,DISP=SHR
//SYSPRINT DD SYSOUT=A
//oD1 DD DSN=STY.EXPORT,UNIT=SYSDA,VOL=SER=SP0OL1,
DISP=0LD
J/SYSIN DD ¢
EXPORT -
ICFCATI -
OUTFILE(DD1) -
TEMPORARY

/*
DELETE the BCS with the RECOVERY option:

//STEP1 EXEC PGM=IDCAMS
//0D1 DD UNIT=SYSDA,VOL=SER=SPOOLI,DISP=SHR
//SYSPRINT DD SYSOUT=A
J/SYSIN DD+
DELETE -
ICFCATL -
FILE(DD1) -
RECOVERY -
USERCATALOG

)

/*
3. If the control area is less than 1 cylinder and an increase in size is not desired,
then DEFINE the BCS:

//STEP1 EXEC  PGM=IDCAMS

//SYSPRINT DD SYSOUT=A

J/SYSIN DD *

DEFINE -

USERCATALOG -
(NAME(ICFCAT1) -
VOLUMES (SPOOL1) -
TRACK(4 4) -
RECORDSIZE (4086 4086) -
ICFCATALOG)

/*
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4.

IMPORT the BCS with the INTOEMPTY option:

//STEPL  EXEC PGM=IDCAMS
J/SYSPRINT DD SYSOUT=A
//0D2 DD DSN=ICFCAT1,DISP=0LD,AMP=AMORG,
// UNIT=SYSDA, VOL=SER=SPOOL1
//oD1 DD DSN=STY.EXPORT,UNIT=SYSDA,VOL=SER=SPOOLI,
// DISP=0LD
J/SYSIN DD+
IMPORT -
INFILE(DD1) -
OUTFILE(DD2) -
INTOEMPTY

/*

BCS Reorganization Using REPRO
Note: If there is a possibility that users will attempt to access the catalog while it is
being reorganized, the IGG.CATLOCK facility (1.OCK and UNLOCK) should be
used to prevent unauthorized access. (Sce “IGG.CATLOCK Facility” on page 37.)
“Recovering the BCS Using IMPORT” on page 76 has an cxamplce showing the
use of the IGG.CATLOCK facility.

1.

DEFINE the second BCS on the same volume:

//STEP1 EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
J/SYSIN DD ¢
DEFINE -
USERCATALOG -
(NAME (ICFCAT2) -
VOLUMES (SPOOL1) -
TRACK(3) -
RECORDSIZE (4086 4086) -
ICFCATALOG)
/*
REPRO the BCS to be reorganized into the second BCS:

//STEP1 EXEC  PGM=IDCAMS
//STEPCAT DD DSN=ICFCAT1,DISP=SHR
// DD DSN=ICFCAT2,DISP=SHR
//SYSPRINT DD SYSOUT=A
J/SYSIN DD *
REPRO -
INDATASET (ICFCAT1) -
OUTDATASET (ICFCAT2)

/*

. DELETE the BCS to be reorganized with the RECOVERY option:

//STEP1  EXEC PGM=IDCAMS
//STEPCAT DD DSN=ICFCAT1,DISP=SHR
//oD1 DD UNIT=SYSDA,VOL=SER=SPQOL1,DISP=0LD
//SYSPRINT DD SYSOUT=A
J/SYSIN DD *
DELETE -
ICFCATI -
FILE(DD1) -
RECOVERY -
USERCATALOG

/*
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4. DEFINE the new BCS:

//STEP1  EXEC

//SYSPRINT DD

//SYSIN DD
DEFINE -

PGM=IDCAMS
SYSOUT=A

*

N
O

USERCATALOG -
(NAME (ICFCAT1) -
VOLUMES (SPOOL1) -

TRACK(3) -

RECORDSIZE (4086 4086) -

ICFCATALOG)

/*

5. REPRO the sccond BCS into the new BCS:

//STEP1 EXEC

//STEPCAT DD

// DD

//SYSPRINT DD

//SYSIN DD
REPRO -

PGM=IDCAMS
DSN=ICFCAT1,DISP=SHR
DSN=ICFCAT2,DISP=SHR
SYSOUT=A

*

INDATASET (ICFCAT2) -
OUTDATASET (ICFCAT1)

/*

6. DELETE the second BCS with the RECOVERY option:

//STEP1 EXEC
//STEPCAT DD
//oD1 DD
//SYSPRINT DD
//SYSIN DD
DELETE -
ICFCAT2 -

FILE(DD1) -
RECOVERY -
USERCATALOG

/*

VVDS Reorganization
A VVDS is an entry-sequenced data set. It is not subject to splits and the need to
reorganize it only occurs as a result of excessive secondary extents. The VVDS only
requires additional extents when the record to be added cannot fit into any cxisting
control interval. The need for additional extents should be minimal.

84

PGM=IDCAMS

DSN=ICFCATZ2,DISP=SHR

UNIT=SYSDA,VOL=SER=SPOOL1,DISP=0LD P
SYSOUT=A {

* -

For example, for a VVDS on an IBM 3350 Dircct Access Storage with the default
allocation of TRACKS(3 2):

e The primary allocation is 12 control intervals.

e If the average VVR length is 350 to 400 bytes, cach control interval will contain
4K/400 = 10 VVRs.

» The primary allocation should hold 12 x 10 = 120 VVRs.
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IHowever, the first control interval 1s the VVCR and the second control interval is
used only for the VVRs of the VVDS itself; 100 VVRs remain available for user
components before a secondary allocation is required.

If the VVDS must be reorganized, for example, for performance reasons, then it
must be rebuilt.

To accomplish this:

1. EXPORT cach VSAM data sct on the volume.
2. DELETE VVDS RECOVERY.
3. IMPORT ecach data sct to rebuild the VVDS.

DIAGNOSE should be run to determine any differences between the rebuilt VVDS
and cach BCS that had data scts on the volume.

i

Selecting a Solution to a Problem

Figure 26 lists several tasks you may want to do in backup and recovery proce-
dures. Fach solution that is next to the problem is described in the sections that
follow I'igure 26.

Task Solution

To remove an unrelated “ALTER REMOVEVOLUMES” on

VVDS or the last BCS page 86

To replace entries in the BCS | “DEFINE Data Set RECATALOG” on
page 88

To replace entries for the “DEFINE VVDS RECATALOG” on

VVDS into the BCS page. 89

To re-create entrics for an “DEFINE ALTERNATEINDEX

alternate index, data, or index | RECATALOG” on page 89

To re-create entrics for “DEFINE Cluster RECATALOG” on

cluster, data, or index page 89

To re-create path entry “DEFINE Path RECATALOG” on page 90

To usc a data set name not “DELETE TRUENAME” on page 90

accessible through its sphere

record

To delete a VVR “DELETE VVR” on page 90

To delete a base cluster or “DELETE Data Set NOSCRATCI” on

GDG centries page 91

To delete an integrated “DELETE USERCATALOG FORCE” on

catalog facility catalog and all | page 92

its cataloged objects

Figure 26 (Part 1 of 2). Backup and Recovery Solutions
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Task Solution ‘
To delete the BCS connector “DELETE USERCATALOG RECOVERY”

record and DSCB on page 92 :

To delete a VVDS entry and “DELETE VVDS NOSCRATCH” on
pointer in the VVCR page 93

To delete a VVDS and its “DELETE VVDS RECOVERY” on page 93

VTOC entry

Figure 26 (Part 2 of 2). Backup and Recovery Soluﬁons

ALTER REMOVEVOLUMES
Note: Run DIAGNOSE before and after ALTER REMOVEVOLUMES.

It is important to rcalize that ALTER REMOVEVOLUMES breaks the relation-
ships between the VVDS and BCSs on other volumes. Assumc that:
1. 'There are two volumes, VOLA and VOIL.B:

e VOLA contains VVDSA and BCSI.
* VVDSA is also known to BCS2 on VOL.B.

The normal relationships, as shown below, are:
¢ Lach VVDS contains:

— VVCR entrics for every related BCS.
= VVR entrics for cach BCS on the VVDS volume (not explicitly
shown).

¢ Lach BCS contains cluster entrics for every related VVDS

VOLA VOLB
VVDSA VVDSB
—+besl —+bcs?
—>bcs?2
BCS1 BCS2
—+vvdsa —»yvdsb
—+yvdsa

2. If ALTER REMOVEVOLUMES is used to clean up VOLA, and VVDSA and
BCS1 arc subscquently redefined, the relationship between the new VVDS on
VOLA and BCS2 on VOLB no longer exists.
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VOLA VOoLB

VVDSA VVDSB
—+bcsl —+bcs2
BCS1 BCS2
—+vvdsa —+vvdsb
—+vvdsa
Specifically:

a. BCS2 on VOLB still contains a cluster entry for VVDSA on VOLA.
b. The new VVDSA on VOIL.A does not contain the name of BCS2 in its
VVCR.

It 1s not possible to use DELETE VVDSA NOSCRATCIH to remove the
VVDSA cluster entry from BCS2. The DELETE fails with message 1HDC30091
50-20, which indicates that the name of BCS2 was not found in the VVCR of
VVDSA when it was expected.

However, this is not a great problem. The first DEFINE into BCS2 for a data
set on VOL.A will cause message 1DC30091 28-30 to be issued. This message is
the result of DEFINE:

a. Not finding the name of BCS2 in the VVCR of VVDSA, but

b. I'inding a duplicate name when attempting to add the VVIDSA cluster to

BCS2.

Distribution of the return codes between modules does not result in the actual
error being made available to the last module. Therefore, a more appropriate
error message cannot be issued.
The DEFINE creates an entry for BCS2 in the VVCR of VVDSA and com-

pletes successtully. Subsequent DEFINIIs do not gencrate the message, because
the relationship between VVDSA and BCS2 has been reestablished.

VOLA VOLB
VVDSA VVDSB
—+=bcsl —+hcs2
—+bcs?2
BCS1 BCS2
—+vvdsa ~—yvydsb
—+vyvdsa

It may be desirable to remove the VVDS and all BCSs from a volume.  This must
be donc with some care because:

» It is impossible to delete a VVDS if it is not cataloged in a BCS that can be

opened. Therefore, if all related BCSs have been deleted or, for some reason,
cannot be opened, it is impossible to delete the VVDS.
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« It is impossible to delete a BCS if it cannot be opened itself. If the VVDS on
the volume has alrecady been deleted, the BCS cannot be opened and it is
impossible to delete it. , &
S
The problem scldom arises, because it is usually possible to relate the VVDS to a
BCS on another volume for at least as long as it takes to delete the original BCS
and then the VVDS. Even an uncataloged VVDS can be recataloged and deleted
using the procedure in “DELETE VVDS RECOVERY” on page 93.

If it is ever necessary to remove the VVDS and the BCSs from a volume, and
impossible to relate the VVDS to a BCS on another volume, cven temporarily,
ALTER REMOVEVOLUMES is required to remove cither the VVDS or the last
BCS.

Note: DIAGNOSE should be run before and after the use of ALTIEER
REMOVEVOILUMES.

DEFINE Data Set RECATALOG
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This command replaces entries in the BCS based upon information supplied within
the command, and information that it finds in the VVR. Both the VVR and the
VTOC entrics must exist. The occasion to use this command may arise from:

* Using DELETE NOSCRATCH to delete an entry from a BCS
e Using IMPOR'T to introduce a down-level BCS
¢ Restoring a down-level volume
The following paramecters may be required:
+ NAME N
« VOLUME N
* SPACE
* Type of organization
Usually, only NAME and VOLUME are required. However:

* It may be necessary to specify SPACE even though the values specified were
not used to override the values alrecady in the VVR.

* RECATALOG executed with return code 0 when the organization was omitted,
but it created entries in the BCS for a key-sequenced data set even when there
was no VVR for an index component.

The required parameters are in addition to others that are kept in the BCS and
should be respecified, such as ownership, passwords, and expiration date.

It is not necessary to specify component names, because they are obtained from the

VVRs whether they were originally specified or generated by an integrated catalog
facility catalog.
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DEFINE VVDS RECATALOG
This command replaces entrics for the VVDS into the BCS based upon:

* Details supplicd with the command
* Details in the VVRs describing the VVDS found in the second control interval
of the VVDS

Both VVR and VTOC cntrics must exist.

You usc this command after redefining a BCS that contained data scts on other
volumes. In this situation:

e The VVDSs on the other volumes know about the BCS.
* The BCS docs not know about these VVDSs.

Specifying the names of the previously connected VVDSs defines them in the BCS.

Because a subsequent DEFINE of a data set on such a volume into the BCS also
causes the cluster entry for the VVDS on the volume to be defined, it is not essen-
tial to perform this function.

DEFINE ALTERNATEINDEX RECATALOG
This command re-creates catalog entries for an alternate index, data, and index com-
ponents. The VVDS and VI'OC must exist, or the operation will fail. To
RECATALOG requires that:
e The following parameters in the object’s integrated catalog facility catalog entry
must be respecified with RECATALOG:
NAML, RELATE, and VOLLUMES
« The following paramecters must be specified if they were coded in the original
define:
ATTEMPTS, AUTHORIZATION, CATALOG, CODE, CONTROLPW,
FFOR, MASTERPW, MODEL, OWNER, READPW, 'TO, and
UPDATEPW

» Paramecters originally defined but not required by RECATALQG are ignored.

* A RACF-protected object must be recataloged with the RACF protection attri-
bute held in the VVDS.

DEFINE Cluster RECATALOG

This command re-creates catalog entries for a cluster, a data, and an index compo-
nent. The appropriate VVDS and VT'OC entrics must exist. To RECATALOG
requires that:

» ‘T'he following parameters must be specified:

INDEXED, NONINDEXED, NUMBERED, NAME, and VOLUMES
* The following parameters must be specified if they were coded in the original
dcefine:

ATTEMPTS, AUTHORIZATION, CATALOG, CODE, CONTROLPW,
IFOR, MASTERPW, MODEL, OWNER, READPW, TO, and
UPDATEPW
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* A RACF-protected object must be recataloged with the RACF protection attri-
bute held in the VVDS.

DEFINE Path RECATALOG
This command re-creates the path entry. To RECATALOG requires that:

* The following paramcters must be specified:
NAME and PATHENTRY

* The following paramecters must be specified if they were coded in the original
define:

ATTEMPTS, AUTHORIZATION, CATALOG, CODE, CONTROLPW,
@ FOR, MASTERPW, MODEL, NOUPDATE, OWNER, READPW, TO,
UPDATE, and UPDATEPW

To change a path’s attributes, use the ALTER command, not the RECATALOG
function of DEFINE PATIIL

DELETE TRUENAME
It 1s possible for the BCS to contain a component that is not accessible through its
sphere record. To continue to use the same data set name, it 1s necessary to issue a
DELETE TRUENAME for the components and a DEFINE RECATALOG to
re-create the BCS entries.

If the associated base cluster subrecord or alternate index subrecord is missing or
inaccessible, DELETE TRUENAME deletes the true name record of the compo-
nent from the BCS.

After reading the true name record, DELETE uses the contents of the association
cell and issues a read for the sphere record of the cluster. It the sphere record 1s not
found, the true name record is deleted. ‘The existence of a standalone true name
record may be detected by the use of DIAGNOSE or may be indicated by a dupli-
cate name error on DEFINE. The name so deleted may be used in a subsequent
DEFINE.

DELETE VVR
This deletes:

- o Unrclated VSAM volume records (VVRs) from the VVDS
« If present, the VI'OC entry for the component

An unrelated VVR is once that exists in a VVDS, but has no related cluster, alternate
index, data component, or index component entry in the BCS.

DELETE VVR requires the name of the component as the entry name. The true
name must be absent to allow DELETE VVR to conclude successfully.

DELETE VVR fails if any one of the following is true:

e The VVR is not present.

* The catalog information in the VVR indicates that the componcnt was not
related to the specified catalog.

» The component still exists in the BCS.
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DELETE Data Set

Also, the CATALOG parameter must be specified; it is not sufficient to include
JOBCAT or STEPCAT DD statements.

DELETE VVR removes unwanted records from the VVDS and from the VITOC if
there 1s a Format-1 DSCB. HHowever, there 1s no command to remove unwanted
entries from the VIOC when a VVR entry 1s not present.

When a VVDS contains data scts that were cataloged in a BCS that no longer
exists, it is not always desirable to use ALTER REMOVEVOILUMES to remove
these data scts. If a BCS of the samce name as that reflected in the VVR can be
established, DELETE VVR can be used to remove them. PRINT with INFILE
can be used to obtain the name of the BCS from the VVR and then the BCS can
be defined. After deleting the VVR and the DSCB, delete the catalog.

NOSCRATCH

This deletes:
¢ Base cluster or GDG entrtes in the BCS
¢ Related entrics in the BCS

It does not access the objects VVDS or VI'OC entries.

The following remain intact:

* VVDS entries for the object
* VTOC entres for the object

DELETE data set NOSCRATCIH processes only sphere and true name records.
Therefore, it is not necessary for all components of the sphere to be present. Specif-
ically, it can delete a partial sphere, including one with the “delete-in-progress” bit
on.

DELETE data set NOSCRATCH can be used with DEFINE data set RECAT-
ALOG to:
¢ Replace contaminated BCS entries.

» Correct a down-level BCS that has been imported.
» Recover from an interrupted DEFINE or DELETE.

The related entries must also be recataloged.

DELETE data set NOSCRATCH cannot be used to delete an individual compo-
nent of a cluster.

DELETE data set NOSCRATCII uses the entry name to read the sphere record. It
uscs the component names in the sphere record to read the true name records.

First the true name records are deleted and then the sphere record. If the sphere
record cannot be obtained, DELETE data sct NOSCRATCII terminates. The data
and index components cannot be deleted individually, because they exist only as
portions of the sphere record.

One reason why it might not be able to obtain the sphere records is that the cluster
name (key) is damaged or missing. In the former case, if the (damaged) key can be
determined, perhaps by dumping the BCS, then DELETE or DELETE data set
NOSCRATCH should remove the sphere.
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If the true name record cannot be obtained, DELETE data set NOSCRATCH con-
tinues processing:

N
e It deletes the sphere record. ‘L )/
« It issues messages that it deleted both the cluster and the component for which -

it found a true name record.

It does not issue a message that a true name record could not be found. The
absence of a true name record does not prevent access to the VSAM data set.
However, it does prevent access to the individual component by the component
name.

DELETE data set NOSCRATCH is also used to delete non-VSAM entries.

For information on DELETE VVDS NOSCRATCH, sce “DELETE VVDS
NOSCRATCH” on page 93.

DELETE USERCATALOG FORCE

With DELETE USERCATALOG FORCE, the FILE parameter, if specified, must
point to all volumes containing objects cataloged in the BCS. When multiple
volumes are required, the use of JOBCAT or STEPCAT for dynamic allocation
does not provide the necessary allocations.  If the FILE parameter does not point to
a volume containing the object, an error message is issued by DELETE.

DELETE USERCATALOG FORCE leaves the following intact:

* 'The VVDS on the catalog volume ’
e ‘The VVDSs on any related volumes 7N

DELETE USERCATALOG RECOVERY
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For a nonempty BCS, this command:
e Scratches the DSCB for the BCS
e Deletes sclf-describing VVRs
e Deletes the BCS’s connector record
The following remain intact after DELETE USERCATALOG RECOVERY:

« The VSAM data set entries in the VVISs
e The VSAM data set entrics in the VTQCs

This command would normally be used prior to importing a backup copy of the
BCS.

When the connector record is deleted from thie master catalog, all aliases belonging
to the BCS are deleted. Therefore, a listing of the aliases should be obtained prior
to executing DELETE USERCATALOG RECOVERY.

A JOBCAT or STEPCAT DD statement is required if the FILE paramcter is not
specified.
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DELETE VVDS NOSCRATCH

This command deletes:

» The entry in the specified BCS for a VVDS that does not contain objects cata-

loged in that BCS
» The back pointer to the BCS in the VVDS control record (VVCR)

DELETE VVDS NOSCRATCH is used when objects on the volume are not and
will not be cataloged in the specified catalog.

A check is made to ensure that the catalog does not contain objects on the specified
volume. If the check fails, the command fails.

[t might be assumed that the NOSCRATCI paramcter means there is no require-
ment for the volume to be mounted. However, this is not the case. DELETE
VVDS NOSCRATCH must ensure that the VVDS does not contain VVRSs for data
scts cataloged in the BCS from which the VVDS is to be deleted. Therefore, the
VVDS volume must be mounted.

DELETE VVDS RECOVERY
This command deletes:
e The entry in the specified BCS for a VVDS
* The VI'OC entry of the VVDS

The following remain intact after DELETE VVDS RECOVERY:
¢ The BCS and VTOC entrics for the objects that were reflected in the VSAM

volume records (VVRSs) of the VVDS
e The entries for the VVDS 1n any other BCSs

DELETE VVDS RECOVERY is used to remove a damaged VVDS before
rebuilding it. The VVDS may be rebuilt by importing cach object defined on the
VVDS volume.

Checks should be made to ensure that the master catalog does not contain entrics
for objects detined on the VVDS volume or the DELETE will fail.

Deleting the VVDS makes all VSAM objects on the volume inaccessible. This
includes any BCSs that were on the volume. Thercfore, it is necessary to have a
way to recover such BCSs. DELETE UCAT RECOVERY should be used for
them prior to DELETE VVDS RECOVERY. 'This allows the BCSs to be
imported or defined.

The IMPORT or DEFINE of the first such BCS or other data set will result in the

implicit DEFINE of the VVDS. Also, it is not necessary to DEFINE such a BCS
prior to the IMPORT. Sce “EXPORT/IMPORT in Backup and Recovery” on
page 94.

It may happen that a VVDS exists in a VI'OC but is not cataloged in any BCS.
Such a VVDS cannot be deleted. ALTER REMOVEVOILUMES will remove it,
but it may be desirable not to use this command. One solution is to recatalog the
VVDS using either of these methods:

* DEFINE VVDS RECATALOG
1. DEFINE VVDS NONINDEXED RECATALOG to re-create the BCS

entries
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2. DELETE VVDS SCRATCH
* DEFINE CLUSTER on the VVDS volume
This creates a definition for the VVDS in the BCS, provided the BCS is not
already in the VVCR. (Refer to “ALTER REMOVEVOLUMES” on

page 86.) A subsequent DELETE of the cluster emptices the VVDS, and,
because it 1s catalogcd in a BCS, the VVDS itself may then be deleted.

EXPORT/IMPORT in Backup and Recovery

Data set recovery facilities, including EXPORT/IMPORT, are summarized below:

BCS YVDS YTOC ACTION

P P P IMPORT

P P M IMPORT

P M P IMPORT

P M M IMPORT

M P P DELETE VVR & IMPORT
M p M DELETE VVR & IMPOR'T
M M P ZAP, SCRATCII & IMPORT
M M M IMPOR'T

where:

P = cntry present

M = entry missing

ZAP = use AMASPZAP to tum off the OS protection bit
SCRATCH = use IEHPROGM to scratch the DSCB

* BCS missing/VVDS present/VIOC missing (MP M)
In situations where:

— The BCS record for the cluster is missing.
— The VVR 1s present.
— The DSCB is missing.

In these situations, IMPORT concludes successfully but a second VVR is
created. This second VVR may eventually causc problems. For example, the
original VVR may now point to an incorrect CCHH. The recovery procedure
should include a DELETE VVR prior to using IMPORT.

* BCS missing/VVDS missing/VTOC present (MMP)

IMPORT docs not execute if it finds a Format-1 DSCB without corresponding

entries in the BCS and the VVDS. It is useful to have some way to remove the

Format-1 prior to running IMPORT. Two means for accomplishing this are:

l. ALTER REMOVEVOLUMLES to remove the IF'ormat-1 DSCBs.
2. AMASPZAP to turn oft the OS protection bit and IEHPROGM to
SCRATCII the DSCB.

For the basic catalog structure it is important to have access to a backup copy of
the BCS to IMPOR'T during recovery processing. Otherwise, it may be necessary
to rebuild the BCS using DEFINE for each cluster. It is casy to delete unwanted
entries from the BCS using commands such as DELETE NOSCRATCH and
DELETE TRUENAME.
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* VVDS
The VVDS is implicitly defined either:

— When a copy of a BCS is imported, or
— When a BCS is defined prior to importing data sets.

In the first case, it is not necessary to define the BCS before importing the
backup copy.

¢ Control area size

If a BCS is defined with secondary allocation less than 1 cylinder, the control
area size 1s in tracks. If IMBED is specified or allowed to default, DEFINE
makes the control area 1 track larger than specified. The use of IMPORT for
recovery or reorganization will continue to increase the size of the control area
until it reaches a cylinder.

To avoid this situation, use the following commands in the order shown:

1. DELETE RECOVERY USERCATALOG
2. DEFINE USERCATALOG
3. IMPORT INTOEMPTY

+ DISP
IMPORT differentiates between DISP=OLD and DISP=SHR. Specifically:

— If OUTFILE is used when importing a BCS with the default
SHAREOPTIONS of (3 4), DISP=OLD must be used on the DD state-
ment.

— Using DISP=SHR results in the message IDC33511 I/O rc= 28 being
1ssued.

Whenever a BCS is imported, DIAGNOSE should be run to determine any activity
that is not reflected in the imported copy of the BCS.

Interpreting Messages

Some of the most common messages indicating a problem with the BCS or merely
that an EXPORT DISCONNECT or an IMPORT CONNECT has been for-
gotten, is the series:

 JEC3311 return code 004 reason code 40
¢« JECI1611 return code 004 reason code 80
e JEC331I return code 004 reason code 86

These messages are issued during OPEN and are basically saying that the catalog is
not available. They are usually accompanied by an IDC3009I 4-2 message. Two
common reasons for these messages are:

* The VVDS is not available.
* The connection between the BCS and the VVDS is broken.

If this set of messages occurs and it is not merely a missing CONNECT or DIS-
CONNECT, the recovery procedure is to redefine the catalog and import a backup
copy. Because the catalog cannot be opened, ALTER REMOVEVOLUMES and
AMASPZAP/IEHPROGM are the only ways to remove the catalog DSCB.

Another common message is IDC30091 50-6. This indicates the absence of a VVR.
It may occur as a result of importing a down-level BCS containing a data set that
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has been deleted from the VVDS but has entries in the imported BCS. LISTCAT
ALL usually identifies such problems.

Other Backup and Recovery Facilities

Data Facility Data Set Services (DFDSS)

Two important uses of DFDSS volume restore are the recovery of a VSAM data set
cataloged in an integrated catalog facility catalog and the recovery of a VVDS.

* Volume restore to recover a data set

- A volume containing a VSAM data set cataloged in an integrated catalog facility
catalog can be dumped with DFDSS. The dump can be restored to a scratch
volume with the same volume serial number. If the medium of the original
volume is fixed, it should be varied offline and a scratch volume with the same
volume serial number should be restored. Access to the data set after the
volume restore depends on where the data set is cataloged:

— Cataloged in a BCS on the restored volume

1. REPRO or EXPORT the data set to another volume or tape.
2. Discard the scratch volume and mount the original volume.

3. DELETE and DEFINE the data set.

4. REPRO or IMPORT the data set.

— Cataloged in a BCS on another volume

1. EXPORT the data set.

2. Vary offline the scratch volume; vary online the real one.
3. IMPORT the data set.

4. Discard the scratch volume.

¢ Volume restore to recover a VVDS

DFDSS volume restore provides a means for replacing the VVDS. An alterna-
tive 1s to be in the position to rebuild the VVDS by importing every VSAM
data set that resides on the volume, but in many instances this is not feasible.

VSAM data sets cataloged in an integrated catalog facility catalog may be backed up
and restored using DFDSS Release 2.0. You should use caution when restoring
catalogs and multivolume data sets.

You must take the same precautions when restoring a catalog with DFDSS as you
do when using the access method services IMPORT command. DFDSS does not
access the catalog during the dump and does not catalog the data set after the
restore. You must ensure that there is no activity on the data set during the dump
or restore for a multivolume data set and that all the segments for a multivolume
data set are obtained during dump and restore.

Restoring a VVDS using data set restore is not recommended as a normal recovery
method.
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Recovery Procedure Scenarios

Three main combinations exist in the relationship between a BCS and a VVDS:

+ The BCS and VVDS are on the same volume but are not connected to any
other BCSs or VVDSs.

 The BCS and VVDS are on the same volume but the BCS is connected to
another VVDS, which, in turn, coresides with a BCS on the other volume.

+ Only the VVDS is on the volume, with connections to a BCS on another
volume.

Based on these combinations, there is only one basic procedure to recover a BCS;
there are three procedures to rebuild a VVDS, depending upon which of the above
situations applies. The following descriptions provide some ideas for possible
recovery procedures.

With EXPORT copies of the BCS and the VSAM data sets:

* The BCS may be restored or rebuilt.
» The VVDS may be rebuilt.
* A VSAM data set may be restored.

Data set recovery is described under “EXPORT/IMPORT in Backup and
Recovery” on page 94.

To recover a BCS using an exported copy, execute the following steps:

1. Use LISTCAT NONVSAM ALL to provide a list of the non-VSAM data set
names. Later, when the backup BCS is imported, do another LISTCAT and
compare the two lists. If there are differences, use DEFINE or DELETE
NOSCRATCH to resolve those differences.

2. If EXPORT was used to create the backup copy of the BCS, the BCS aliases
were exported with the BCS, and this step can be ignored. Otherwise, use
LISTCAT ENTRIES(catalog name) ALL to provide a list of the aliases associ-
ated with the catalog, because the next step will delete those aliases.

3. Do a DELETE RECOVERY USERCATALOG. Note that this does NOT
delete the data set entries from either the VVDS or the VTOC.

4. Use IMPORT ALIAS LOCK to import the backup copy of the BCS, and to
lock the BCS.

5. If EXPORT was used to create the backup BCS, this step can be ignored. Oth-
erwise, use DEFINE to re-create the aliases, using the alias list created earlier.

6. Use DIAGNOSE to determine differences that may exist between the BCS and
each VVDS containing data sets cataloged in the BCS.

7. Use LISTCAT NONVSAM ALL to create a list of non-VSAM data sets.
Compare this list with the list generated in the first step.

8. Update the BCS, if necessary:

a. Use DEFINE RECATALOG to update the BCS with new data sets from
information found in the VVDSs.

b. Use DELETE NOSCRATCH to remove entries from the BCS for data sets
that no longer exist in the VVDSs.

Chapter 5. Backing Up and Recovering Catalogs 97



c. Use DEFINE and DELETE NOSCRATCH to update the BCS for
non-VSAM data sets.

9. Use ALTER UNLOCK to unlock the catalog and make it available for general
use.

The environment consists of:

¢ A BCS named ICFCAT1 on a volume named SPOOL1
¢ VSAM data sets on SPOOLI1 and STVOL3 and non-VSAM data. sets on
SPOOLI1

The steps that were run to set up the environment have been omitted.

1. If possible, LISTCAT to obtain non-VSAM data set names:

//STEP1 EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
J/SYSIN DD *
LISTCAT -
NONVSAM-
ALL -
CATALOG (ICFCAT1)
/*
2. LISTCAT to obtain aliases to BCS:

//STEP1  EXEC PGM=IDCAMS
J/SYSPRINT DD SYSOUT=A
J/SYSIN DD *
LISTCAT -
ENTRIES(ICFCAT1) -
ALL
/*
3. DELETE BCS RECOVERY:

//STEPL  EXEC PGM=IDCAMS
//STEPCAT DD DSN=ICFCAT1,DISP=SHR
//SYSPRINT DD SYSOUT=A
J/SYSIN DD *
DELETE -
ICFCATI -
RECOVERY -
USERCATALOG

/*
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4. IMPORT the BCS:

//STEPL  EXEC
//SYSPRINT DD
//0D2 DD

/]
//0D1 DD

//
J/SYSIN DD

PGM=1DCAMS

SYSOUT=A

DSN=ICFCAT1,DISP=O0LD,AMP=AMORG,
UNIT=SYSDA, VOL=SER=SP0OL1
DSN=STY.EXPORT,UNIT=SYSDA, VOL=SER=SP0OL1,
DISP=0LD

*

IMPORT -
INFILE(DD1) -
OUTFILE(DD2) -
ALIAS -

LOCK

/*

5. Use the VVDSs to determine whether the BCS requires updates:

//STEPL  EXEC
//SYSPRINT DD
//0D1 DD
//0D2 DD

SYSOUT=A

PGM=IDCAMS

DSN=ICFCAT1,DISP=SHR
DSN=SYS1.VVDS.VSPOOL1,UNIT=SYSDA,

// VOL=SER=SPOOL1,AMP=AMORG,DISP=0LD

//0D3 DD

DSN=SYS1.VVDS.VSTVOL3,UNIT=SYSDA,

// VOL=SER=STVOL3, AMP=AMORG,DISP=0LD

J/SYSIN DD+

DIAGNOSE -
DS -
INFILE(DD2) -
COMPAREDD (DD1) -
LIST

DIAGNOSE -
VDS -
INFILE(DD3) -
COMPAREDD(DD1) -
LIST

/*

6. Use LISTCAT to obtain non-VSAM data set names and compare with the first

List:
//STEP1
//SYSPRINT DD
J/SYSIN DD *
LISTCAT -

NONVSAM -

ALL -

CATALOG(ICFCAT1)

/*

EXEC PGM=IDCAMS
SYSOUT=A
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. Update the BCS if necessary:

//STEP1 EXEC PGM=IDCAMS
//STEPCAT DD DSN=ICFCAT1,DISP=SHR
J/SYSPRINT DD SYSOUT=A
//SYSIN b *
DEFINE CLUSTER -
(NAME (name) -
VOLUMES(SPOOL1) -
TRACK(1) - (you must 1ist other
RECATALOG) required attributes)
DELETE -
NOSCRATCH -
CLUSTER
DEFINE -
NONVSAM -
(NAME(name) -
DEVICETYPE(....) -
VOLUME (SPOOL1))
DELETE -
NOSCRATCH -
NONVSAM

/*

. Unlock the catalog:

J/STEPL  EXEC PGM=IDCAMS
//STEPCAT DD DSN=ICFCAT1,DISP=SHR
//SYSPRINT DD SYSOUT=A
J/SYSIN DD *
ALTER -
ICFCAT1 -
UNLOCK

/*

100 MVS/XA Catalog Administration Guide

EAN




o

Recover VVDS with Connection Only to BCS on the Same Volume
If a BCS and VVDS are on the same volume, but the VVDS is not connected to
another BCS and it is not possible to connect the VVDS to another BCS, then:

1. Use LISTCAT NONVSAM ALL to provide a list of the non-VSAM data set
names. Later, when the backup BCS is imported, do another LISTCAT and
compare the two lists. If there are differences, use DEFINE or DELETE
NOSCRATCH to resolve those differences.

2. Use LISTCAT ENTRIES(catalog name) ALL to provide a list of the aliases
associated with the catalog, because the EXPORT DISCONNECT to be done
later will delete the aliases.

3. If possible, EXPORT the BCS to ensure that all data sets are subsequently
imported.

4. Use ALTER REMOVEVOLUMES, unless there is a VSAM data set cataloged
in a VSAM catalog on the volume. In this latter case, use AMASPZAP AND
IEHPROGM.

5. Use EXPORT DISCONNECT to disconnect the BCS record in the master
catalog.

6. Use IMPORT ALIAS LOCK to import the backup copy of the BCS and to
lock the BCS.

7. If EXPORT was used to create the backup BCS, this step can be ignored. Oth-
erwise, use DEFINE to re-create the aliases, using the alias list created earlier.

8. Use DIAGNOSE to determine differences that may exist between the BCS and
each VVDS containing data sets cataloged in the BCS.

9. Use LISTCAT NONVSAM ALL to create a list of non-VSAM data sets.
Compare this list with the list generated in the first step.

10. Update the BCS, if necessary:

a. Use DEFINE RECATALOG to update the BCS with new data sets from
information found in the VVDSs.

b. Use DELETE NOSCRATCH to remove entries from the BCS for data sets
that no longer exist in the VVDSs.

c. Use DEFINE and DELETE NOSCRATCH to update the BCS for
non-VSAM data sets.

11. Update the VVDS, if necessary, by importing clusters.

12. Use ALTER UNLOCK to unlock the catalog and make it available for general
use.

The environment consists of:

¢« A BCS named ICFCAT1 on a volume named SPOOL1
 VSAM and non-VSAM data sets on SPOOL1

The steps that were run to set up the environment, have been omitted.
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1. If possible, use LISTCAT to obtain non-VSAM data set names:
//STEP1  EXEC PGM=IDCAMS

//SYSPRINT DD SYSOUT=A ¢
J/SYSIN DD % N
LISTCAT -
NONVSAM -
ALL -
CATALOG (ICFCAT1)
/-

2. Use LISTCAT to obtain aliases to BCS:

//STEP1  EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
J/SYSIN DD *
LISTCAT -
ENTRIES (ICFCAT1) -
ALL

/*
3. If possible, EXPORT the BCS:

//STEP1  EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
//STEPCAT DD DSN=ICFCAT1,DISP=SHR
//oD1 DD DSN=STY.EXPORT,UNIT=SYSDA,VOL=SER=SPOOLI,
// DISP=0LD
J/SYSIN DD *
EXPORT -
ICFCATL -
OUTFILE(DD1) -
TEMPORARY

/* —
4. Remove the BCS and the VVDS and DISCONNECT the catalog:

//STEP1 EXEC PGM=IDCAMS
J/SYSPRINT DD SYSOUT=A
//0D2 DD UNIT=SYSDA,VOL=SER=SP0OOL1,DISP=0LD
//SYSIN DD *
EXPORT -
ICFCATL -
DISCONNECT
ALTER -
master catalog name -
FILE(DD2) -
REMOVEVOLUMES (SPOOL1)

/*
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. IMPORT the BCS and implicitly DEFINE the VVDS:

//STEP1 -~ EXEC
//SYSPRINT DD
//003 DD

/!

//001 0D

/!

//SYSIN DD

/*

IMPORT -

CINFILE(DD1)
OUTFILE(DD3
ALIAS -
LoCK

PGM=IDCAMS

SYSOUT=A

DSN=ICFCAT1,DISP=0LD,AMP=AMORG,
UNIT=SYSDA, VOL=SER=SPOOL1
DSN=STY.EXPORT,UNIT=SYSDA, VOL=SER=SPOOL1,
DISP=0LD

*

) -

. IMPORT the clusters that reside on the VVDS volume:

//STEP1  EXEC
//STEPCAT DD
//SYSPRINT DD
//0D1 DD
J/SYSIN DD

/*

IMPORT -

INFILE(DD1)
OUTDATASET

. DIAGNOSE:
a. Use the BCS to determine if the VVDS requires updates:

//STEPL  EX
//SYSPRINT DD
//oD1 DD
//002 DD

//SYSIN DD
DIAGNOSE -
ICFCATA
INFILE(
COMPARE
LIST

/*

. Use the VVDS

J/STEP1  EX
//SYSPRINT DD
//o01 DD
//0D2 DD

//SYSIN DD
DIAGNOSE -
VDS -
INFILE(
COMPARE
LIST

/*

PGM=IDCAMS

DSN=ICFCAT1,DISP=SHR

SYSOUT=A
DSN=P,UNIT=SYSDA,VOL=SER=SP0OOL1,DISP=0LD
*

name)

EC PGM=IDCAMS
SYSOUT=A
DSN=ICFCAT1,DISP=SHR
DSN=SYS1.VVDS.VSPOOL1,UNIT=SYSDA,
VOL=SER=SPOOL1,AMP=AMORG,DISP=0LD
*

L0G -
DD1) -
DD(DD2) -

to determine if the BCS requires updates:

EC PGM=IDCAMS
SYSOUT=A
DSN=ICFCAT1,DISP=SHR
DSN=SYS1.VVDS.VSPOOL1,UNIT=SYSDA,
VOL=SER=SPOOL1,AMP=AMORG,DISP=0LD
*

DD2) -
DD(DD1) -
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8. Use LISTCAT to obtain non-VSAM data set names and compare with first list:

J/STEPL  EXEC  PGM=IDCAMS O
J/SYSPRINT DD SYSOUT=A | S
J/SYSIN DD+
LISTCAT -
NONVSAM -
ALL -
CATALOG(ICFCAT1)

/*
9. If necessary, update the BCS:

//STEP1 EXEC ~ PGM-IDCAMS
//STEPCAT DD DSN=ICFCAT1,DISP=SHR
//SYSPRINT DD SYSOUT=A
//SYSIN DD *
DEFINE CLUSTER -
(NAME (name) - .
VOLUMES (SPOOL1) - (you must list other
TRACK(1)) required attributes)
DELETE -
NOSCRATCH -
NONVSAM
/*
10. If the VVDS requires updates, import the clusters:

//STEP1 EXEC  PGM=IDCAMS
//STEPCAT DD DSN=ICFCAT1,DISP=SHR
//SYSPRINT DD SYSOUT=A 7N
//0D1 DD DSN=P,UNIT=SYSDA,VOL=SER=SPOOL1,DISP=0LD o
J/SYSIN DD *
IMPORT -
INFILE(DD1) -
OUTDATASET (name)
/*
11. Unlock the catalog:

//STEPL  EXEC PGM=IDCAMS
//STEPCAT DD DSN=ICFCAT1,DISP=SHR
//SYSPRINT DD SYSOUT=A
J/SYSIN DD *
ALTER -
ICFCATL -
UNLOCK

/*

Recover VVDS When BCS Is on Volume but VVDS Is Known to Another BCS
To recover a VVDS when neither the BCS on that volume nor the BCS on another
volume can access data sets on that volume:

1. Use LISTCAT NONVSAM ALL to provide a list of the non-VSAM data set
names. Later, when the backup BCS is imported, do another LISTCAT and
compare the two lists. If there are differences, use DEFINE or DELETE
NOSCRATCH to resolve those differences.

2. Use PRINT VVDS COUNT(1) to establish which catalogs have connections to
the VVDS. These names are required for the next step.

A
aimj/
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10.

1L

12.

13.
| 14.

. Use DIAGNOSE VVDS INCLUDE CATALOG(catalog name) LIST to

obtain a list of the data sets that are cataloged in (catalog name) and are on this
volume. Rerun this for each BCS that has connections to the VVDS.

. If possible, EXPORT the BCS on the VVDS volume to provide a check that

all data sets are subsequently imported.

. Use LISTCAT ENTRIES(catalog name) ALL to provide a list of the aliases

associated with the catalog, because the next step will delete those aliases.

. Do a DELETE RECOVERY USERCATALOG so that the catalog may be

subsequently imported.

Do a DELETE VVDS RECOVERY so that the VVDS may be redefined and
rebuilt.

Use IMPORT ALIAS LOCK to import the backup copy of the BCS and to
lock the BCS.

If EXPORT was used to create the backup BCS, this step can be ignored. Oth-
erwise, use DEFINE to re-create the aliases, using the alias list created earlier.

Use DIAGNOSE to determine differences that may exist between the BCS and
each VVDS containing data sets cataloged in the BCS.

Use LISTCAT NONVSAM ALL to create a list of non-VSAM data sets.
Compare this list with the list generated in the first step.

Update the BCS, if necessary:

. a. Use DEFINE RECATALOG to update the BCS with new data sets from

. information found in the VVDSs.

b. Use DELETE NOSCRATCH to remove entries from the BCS for data sets
that no longer exist in the VVDSs.

c. Use DEFINE and DELETE NOSCRATCH to update the BCS for
non-VSAM data sets.

Update the VVDS, if necessary, by importing clusters.

Use ALTER UNLOCK to unlock the catalog and make it available for general
use.

The environment consists of:

A BCS named ICFCAT1 on a volume named SPOOLL1
Another BCS named ICFCAT?2 on a volume named STVOL3
Both catalogs have data sets on STVOL3 and SPOOL1

The VVDS on SPOOLI is to be rebuilt.

The steps that were run to set up the environment have been omitted.

-~
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1. If possible, use LISTCAT to obtain non-VSAM data set names:

//STEP1  EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
J/SYSIN DD *
LISTCAT -
NONVSAM -
ALL -
CATALOG (ICFCAT1)
LISTCAT -
NONVSAM -
ALL -
CATALOG (ICFCAT2)

/*

. Use PRINT to establish the names of the catalogs that have connections to this

VVDS, if it can be opened:

//STEP1  EXEC PGM=IDCAMS
//STEPCAT DD DSN=ICFCAT1,DISP=SHR
//SYSPRINT DD SYSOUT=A
J/SYSIN DD *
PRINT -
INDATASET (SYS1.VVDS.VSPOOL1) -
COUNT (1)

/*

. Use DIAGNOSE to obtain a list of data sets on this volume and the BCSs in

which they are cataloged, if the VVDS and BCS can be opened:

//STEP1 EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
//001 DD DSN=SYS1.VVDS.VSPOOL1,UNIT=SYSDA,
// VOL=SER=SPOOL1,AMP=AMORG,DISP=0LD
//SYSIN 00 *
DIAGNOSE -
WS -
INFILE(DD1) -
INCLUDE -
(CATALOG(ICFCAT1)) -
LIST
DIAGNOSE -
VDS -
INFILE(DD1) -
INCLUDE -
(CATALOG(ICFCAT2)) -
LIST
/-k
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4. If possible, EXPORT the BCS:

//STEP1  EXEC PGM=IDCAMS

J/SYSPRINT DD SYSOUT=A

//STEPCAT DD DSN=ICFCAT1,DISP=SHR

//oD1 DD DSN=STY.EXPORT,UNIT=SYSDA,VOL=SER=SPOOLI,

DISP=0LD

J/SYSIN DD+

EXPORT -

ICFCAT1 -
OUTFILE(DD1) -
TEMPORARY

/*
5. Use LISTCAT to obtain aliases to BCS:

//STEP1 EXEC  PGM=IDCAMS

//SYSPRINT DD SYSOUT=A

J/SYSIN DD *

LISTCAT -

ENTRIES (ICFCAT1) -
ALL

/*

6. DELETE BCS RECOVERY on the volume containing the damaged VVDS:

//STEP1 EXEC PGM=IDCAMS

//STEPCAT DD DSN=ICFCAT1,DISP=SHR

//SYSPRINT DD SYSOUT=A

J/SYSIN DD *

DELETE -

ICFCATL -
RECOVERY -
USERCATALOG

/*

7. DELETE VVDS RECOVERY pointing to the BCS on the other volume:

//STEP1 EXEC PGM=IDCAMS

//STEPCAT DD DSN=ICFCAT2, DISP=SHR

//SYSPRINT DD SYSOUT=A

//SYSIN DD *

DELETE -

SYS1.VVDS.VSPOOL1 -
RECOVERY

/*

8. IMPORT the BCS and implicitly DEFINE the VVDS:

//STEP1  EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
//0D3 DD DSN=ICFCAT1,DISP=0LD,AMP=AMORG,
// UNIT=SYSDA, VOL=SER=SPOOL1
//oD1 DD DSN=STY.EXPORT,UNIT=SYSDA,VOL=SER=SP0OL1,
// DISP=0LD
J/SYSIN DD %
IMPORT -
INFILE(DD1) -
OUTFILE(DD3) -
ALIAS -
LOCK

/*
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9. IMPORT the clusters:
a. From the first BCS:

10. Use each BCS to determine whether the rebuilt VVDS requires updates:

//STEPL  EXEC PGM=IDCAMS
//SYSPRINT DD  SYSOUT=A
//STEPCAT DD DSN=ICFCAT1,DISP=SHR
//001 DD DSN=P,UNIT=SYSDA,VOL=SER=SPOOL1,
DISP=0LD
//SYSIN o0+
IMPORT -
INFILE(DD1) -
OUTDATASET (name)
/*

. From the second BCS:

J/STEP1  EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
//STEPCAT DD DSN=ICFCAT2,DISP=SHR
//oD1 DD DSN=D,UNIT=SYSDA,VOL=SER=SPOOL1,
DISP=0LD
//SYSIN DD *
IMPORT -
INFILE(DD1) -
OUTDATASET (name)
/*

//STEP1
//SYSPRINT

//o01
//0D2

//
/]
//

/*

DD3

SYSIN
DIAGNOSE -

EX
DD
DD
0D
DD

DD

EC PGM=IDCAMS
SYSOUT=A
DSN=ICFCAT1,DISP=SHR
DSN=ICFCAT2,DISP=SHR
DSN=SYS1.VVDS.VSPOOL1,UNIT=SYSDA,
VOL=SER=SPOOL1,AMP=AMORG,DISP=0LD
*

ICFCATALOG -
INFILE(DD1) -
COMPAREDD (DD3) -

LIST
DIAGNOSE -

. ICFCATALOG -
INFILE(DD2) -
COMPAREDD (DD3) -

LIST
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11.

12.

13.

J/SYSIN DD

Use each VVDS to determine whether the BCS on SPOOLI1 requires updates:

//STEP1  EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
//001 DD DSN=ICFCAT1,DISP=SHR
//0D2 DD DSN=SYS1.VVDS.VSTVOL3,UNIT=SYSDA,
// VOL=SER=STVOL3, AMP=AMORG,, DISP=0LD
//0D3 DD DSN=SYS1.VVDS.VSPOOL1,UNIT=SYSDA,
VOL=SER=SPOOL1, AMP=AMORG, DISP=0LD

*

DIAGNOSE -
VVDS -
INFILE(DD2) -
COMPAREDD(DD1) -
LIST
DIAGNOSE -
VVDS -
INFILE(DD3) -
COMPAREDD(DD1) -
LIST
/*
Use LISTCAT to obtain non-VSAM data set names and compare with first list:

//STEP1 EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
J/SYSIN DD ¢
LISTCAT -
NONVSAM -
ALL -
CATALOG(ICFCAT1)
/*
If necessary, update the BCS:

//STEP1 EXEC PGM=IDCAMS
//STEPCAT DD DSN=ICFCAT1,DISP=SHR
//SYSPRINT DD SYSOUT=A
//SYSIN DI
DEFINE CLUSTER -
(NAME (name) -
VOLUMES(...... ) -
TRACK(1) - (you must 1ist other
RECATALOG) required attributes)
DELETE -
entry name -
NOSCRATCH -
CLUSTER
DEFINE -
NONVSAM -
(NAME (name) -
DEVTYPE(....) -
VOLUME(...... N
DELETE -
entry name -
NOSCRATCH -
NONVSAM

/*
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14. If the VVDS requires updates, import the clusters:

//STEP1 EXEC PGM=IDCAMS N
J/STEPCAT DD DSN=ICFCAT1,DISP=SHR N
//SYSPRINT DD SYSOUT=A
//001 OD  DSN=P,UNIT=SYSDA,VOL=SER=SPOOL,
// DISP=0LD
//SYSIN DD *
IMPORT -
INFILE(DD1) -
OUTDATASET (name) -
/*

15. Unlock the catalog:

J/STEP1  EXEC PGM=IDCAMS
J/STEPCAT DD DSN=ICFCATI,DISP=SHR
//SYSPRINT DD SYSOUT=A
J/SYSIN DD *
ALTER -
ICFCATI -
UNLOCK

/*

Recover VVDS When BCS Is Not on the Volume
When only a VVDS is on the volume with connections to one or more BCSs on
other volumes:

1. PRINT VVDS COUNT(]) to establish which catalogs have connections to the
VVDS. These names are required for the next step.

2. DIAGNOSE VVDS INCLUDE CATALOG(catalog name) LIST to obtain a -’
list of data sets that are cataloged in (catalog name) and are in this VVDS.
Rerun this for each BCS that has connections to the VVDS.

3. DELETE VVDS RECOVERY.
4. IMPORT all the data sets that resided on this volume.

5. DIAGNOSE to determine any differences that may exist between the new
VVDS and each BCS that had data sets on this volume.

6. Update the VVDS, if necessary, by importing clusters.
The environment consists of:

* A VVDS on a volume named SPOOL1
* A BCS named ICFCAT?2 on a volume named STVOL3
e The BCS has data sets on STVOL3 and SPOOL1

Other catalogs have data sets on SPOOLI.

The steps that were run to set up the environment have been omitted.

1. Use PRINT to establish the names of the catalogs that have connections to this
VVDS, if it can be opened:
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J/STEP1  EXEC PGM=IDCAMS
//STEPCAT DD DSN=ICFCATI,DISP=SHR
//SYSPRINT DD SYSOUT=A
J/SYSIN DD *
PRINT -
INDATASET (SYS1.VVDS.VSPOOL1) -
COUNT (1)

/*

. Use DIAGNOSE to obtain a list of data sets on this volume and the BCSs in

which they are cataloged, if the VVDS can be opened:

//STEP1 EXEC PGM=IDCAMS
J/SYSPRINT DD SYSOUT=A
//0D1 DD DSN=SYS1.VVDS.VSPOOL1,UNIT=SYSDA,
VOL=SER=SPOOL1,AMP=AMORG,DISP=0LD
//SYSIN b+
DIAGNOSE -
VVDS -
INFILE(DD1) -
INCLUDE -
(CATALOG(ICFCAT2)) -
LIST
DIAGNOSE -
VDS -
IFILE(DD1) -
INCLUDE -
(CATALOG(catalog name)) -
LIST ‘

/*
DELETE VVDS RECOVERY:

//STEPL  EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
//STEPCAT DD DSN=ICFCAT2,DISP=SHR
//0D1 DD UNIT=SYSDA,DISP=SHR,VOL=SER=SPOOL1
J/SYSIN DD ¢
DELETE -
SYS1.VVDS.VSPOOLL -
RECOVERY -
FILE(DD1)
/'k
IMPORT the clusters that reside on the VVDS volume and are cataloged in
ICFCAT2. Repeat this job for other catalogs:

//STEP1 EXEC PGM=IDCAMS
//STEPCAT DD DSN=ICFCAT2,DISP=SHR
//SYSPRINT DD SYSOUT=A
//0D1 DD DSN=P,UNIT=SYSDA,VOL=SER=SPOOL1,DISP=0LD
//SYSIN DD ¥
IMPORT -
INFILE(DD1) -
OUTDATASET (name)

/*
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5. Use the BCS to determine whether the VVDS requires updates. Repeat this job
for other catalogs:

J/STEP1  EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
//bD1 DD DSN=ICFCATZ2,DISP=SHR
//0D2 DD DSN=SYS1.VVDS.VSPOOL1,UNIT=SYSDA,
VOL=SER=SPOOL1,AMP=AMORG,DISP=0LD
J/SYSIN DD *
DIAGNOSE -
ICFCATALOG -
INFILE(DD1) -
COMPAREDD (DD2) -
LIST
/*
6. If the VVDS requires updates, IMPORT the clusters:

//STEPL  EXEC PGM=IDCAMS
//STEPCAT DD DSN=ICFCAT2,DISP=SHR
//SYSPRINT DD SYSOUT=A
//0D1 DD DSN=P,UNIT=SYSDA, VOL=SER=SPOOL1,DISP=0LD
J/SYSIN DD *
IMPORT -
INFILE(DD1) -
OUTDATASET (name)

/*

Examples of Printing and Deleting
1. Using DFDSS to print a VSAM data set:

//STEP1 EXEC PGM=ADRDSSU
//SYSPRINT DD SYSOUT=A

//oD1 DD DISP=0LD,UNIT=SYSDA,VOL=SER=SPOOL1
J/SYSIN DD+
PRINT -
INDDNAME (DD1) -

TRACKS (X'02C6',X'D',X'02C6' ,X'F")
/*
2. Deleting a VVR:

//STEP1 EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
//0D1 DD UNIT=SYSDA,VOL=SER=STVOL3,DISP=0LD
//SYSIN DD *
DELETE -
-entry name -
VVR -
FILE(DD1) -
CATALOG (ICFCAT1)

/*
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3. Printing a VVDS without using a catalog:

//STEPL  EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A

//o01 DD DSN=SYS1.VVDS.VSPOOL1,DISP=SHR,
// UNIT=SYSDA, VOL=SER=SPOOL 1, AMP=AMORG
J/SYSIN DD *
PRINT -
INFILE(DD1)
/*

. Deleting a true name record:

//STEP1 EXEC PGM=IDCAMS
//STEPCAT DD DSN=ICFCAT1,DISP=SHR
//SYSPRINT DD SYSOUT=A
//SYSIN DD *
DELETE -
entry name -
TRUENAME

/*

.. Using AMASPZAP to print the VVDS:

//STEP1 EXEC  PGM=AMASPZAP
//STEPCAT DD DSN=ICFCAT1,DISP=SHR
//SYSPRINT DD SYSOUT=A
//SYSLIB DD DSN=SYS1.VVDS.VSPOOL1,DISP=0LD,UNIT=SYSDA,
UNIT=SYSDA, VOL=SER=SPOOL1
J/SYSIN DD *

ABSDUMPT ALL

/*
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( Chapter 6. Checking Catalogs for Errors and Synchronization

Listing Catalog Information
« PRINT

The BCS and the VVDS may be printed using several different methods. With
the access method services PRINT command, you may print the VVDS
without reference to a catalog by specifying:
— INFILE in the command and
— AMP=AMORG in the DD statement

* LISTCAT
You can list the entire catalog record, the statistics, and the parameters sclected
when the data set was defined, by using the LISTCA'T command. If ALLOC or
ALL is specified, VVDS volumes are required. Some statistics, such as number
of extents in a data set, number of records retrieved, added, deleted, and
updated, and number of control interval splits, can help you decide when to
take action, such as reorganizing a data sct or altering the type of processing, to
improve performance.

« IEHLIST VTOC

{' [EHLIST LISTVTOC can provide the names and locations of the BCSs and
VVDSs.

* Data Facility Data Set Services

PRINT can print a BCS or VVDS as specified by a fully qualified name.

Using the DIAGNOSE Command

DIAGNOSE is an essential integrated catalog facility catalog administration tool. It
is the recommended tool to use to indicate the presence of invalid data or relation-
ships in the BCS and/or VVDS that may cause problems if not corrected.

If errors are indicated in the output of DIAGNOSTE, they should be used to deter-
mine which recovery procedures are to be used. DIAGNOSE detects inconsisten-
cies between the BCS, VVDS, and VI'OC. DIAGNOSE checking can be grouped
nto:

e Checking an entry’s format and content
* Comparing an entry’s dependent content for consistency

INCLUDE/EXCLUDE Parameters
Selective checking for particular parts of the BCS or VVDS may be accomplished
via:
e INCLUDE—to check only those entries meeting the specification
* EXCLUDE—to check the complement of the entries meeting the specification

—~
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Up to 255 names may be specified. When specifying the names for INCLUDE or

EXCLUDE, the entity named is used to define the scope of the check. However, AN
because of the record architecture, entries specified to be excluded may have to be "‘“Lg, A

scanned to reach the requested entry. Scanning such entries may fail because of
record format errors. The result will be errors for entries that were to be excluded.
(See Catalog Diagnosis Reference for further information.)

The use of INCLUDE or EXCLUDE as a DIAGNOSE parameter influcnces what
is processed. Figure 27 outlines what happens in processing when INCLUDE and
EXCLUDE are specified with DIAGNOSE.

BCS or VVDS
Entity Type

Normal
Processing

Processing with
INCLUDE

Processing with
EXCLUDE

VSAM
CLUSTER

Cluster and all
components as
well as paths

VSAM cluster
and components
but no paths

VSAM cluster
and components
but no paths

VSAM component

Cluster and all
components
components as
well as paths

Only the
componcent

Only the
component

VSAM PATH

Path and related
AIX or base
cluster

Only the path
entry

Only the path
centry

NON-VSAM

Entry and any
aliases

Entry only

Entry only

NON-VSAM

Alias and the

Alias entry only

Alas entry only

as aliascs

ALIAS base entry
GDG BASE GDG base and GDG base and GDG base and
(GDG) GDSs as well GDSs GDSs

Genceration data
set (GDS)

GDG base and
GDSs as well
as aliases

GDS only

GDS only

Figure 27. Using INCLUDE and EXCLUDE as DIAGNOSE Paramcters

COMPARE Parameter
Dependency checking is accomplished by specifying COMPARE. For example, the
VVDS is checked for an entry that is consistent with the BCS entry. This is not a
complete check of the external data set or its entry. It is only a consistency check
between the two. Because only VSAM data sets have VVDS entrics, only VSAM
entrics receive consistency checks. If COMPARE is specified for:

* A BCS, the VVDS is checked for dependency.
* A VVDS, the BCS and the VTOC are checked for dependency.

If a VVR is checked, either as the result of diagnosing the VVDS, or because the £
COMPARE parameter was used, the corresponding DSCB is always checked, as the [‘l _/
VVR and the DSCB are treated as a unit. A check of the VVR results in a compar-

ison of the DSCB extent information with the VVR extent information.
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Up to 36 names may be coded for the COMPARE parameter and you may check
36 VVDSs for consistency against an integrated catalog facility catalog or 36 BCSs
against a VVDS. It is the entries in the input data sct that determine which entries
in the compare data set are to receive compare checking. This may prevent some of
the entries in the compare data set from being checked.

If dependency checking (COMPARE) 1s not specified, DIAGNOSE does not use or
confirm cxternal pointers to the BCS for the specified data sct.

Note: DIAGNOSE cannot identify the situation in which a VVDS should be speci-
ficd, so that a further comparison can occur.

DIAGNOSE Output

The analysis facility in DIAGNOSE results in messages. These messages help those
responsible for portions of the integrated catalog facility catalog to make decisions
about the validity of these arcas and to decide which recovery techniques would be
suitable, should errors be identified.

The messages provided by DIAGNOSE can result in the following summarics:

A list of all entries that had no errors
A list of entries that had errors

A list of volume serial numbers that were found to be associated with the BCS
that were not encountered during a BCS entry scan

A list of BCS names found to be associated with a given VVDS that were not
encountered duning a VVDS entry scan

A list of COMPARE members that were not encountered during processing

A list of INCLUDE or EXCLUDE members that were not encountered during
processing

Unless the INCLUDE or EXCLUDE parameter is used with DIAGNOSE, all
records and entries in the input data sct (BCS or VVDS) arce processed.

Storage Estimate for DIAGNOSE
When running DIAGNOSE, consider the following information to estimate prelimi-
nary storage requirement:

The access method services overhead 1s approximately 40K bytes.

DIAGNOSE ICIFCATALOG takes 32K bytes to open a catalog and 16K bytes
to open cach VVDS specified in COMPARED or COMPAREDS.
DIAGNOSE VVDS takes 16K bytes to open a VVDS and 32K bytes to open a
catalog specified in COMPARED or COMPARLEDS.

Each entry takes 45 bytes for entry record and approximately 40 bytes for
VOLSER, DLST, NLST, PLST, ILST, CLST, and RLST.

To avoid a storage problem, you should not create a catalog that has a huge
number of entries. As an example, a 4-megabyte region size must not have a
catalog of more than 30000 entrics.
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Messages from DIAGNOSE

The output of DIAGNOSE generally consists of three error messages. The first, rﬂ/ ;\}
message 1DC213641, gives you the following information: S
* The name (and type) of data entry being checked
» The key of the record for a BCS or the RBA of the record for a VVDS
» The offset to the start of the cell causing the error
» A reason that describes the crror
The second message is usually [DC213651, which provides a display of the records
in crror. If this record was previously displayed, message 'IDC013711 RECORD
DISPLAY SUPPRESSED, ALREADY DUMPED! is issucd instcad.
The records that DIAGNOSE displays depend on the type of error condition
encountered. Any of the following three types might be displayed:
* The BCS record
* The VVDS record
e The F'ormat-1 DSCB
With the exception of the Format-1 DSCB, the records are composed of various
subrecords or cells.
Use the “offset” field (produced in message 11DC213641), to determine the start of
the cell in error. For a listing and description of the various cell types, sce “Data
Arecas” in Catalog Diagnosis Reference.
Note: In the case of a Format-1 DSCB, the first 44 bytes of the record are not "/
displayed. N

The third message produced by DIAGNOSE 1s 1DC213631, which is basically a
summary of all the errors found by DIAGNOSE.

DIAGNOSE Message Record Notation

DIAGNOSE messages identify the entries and records involved in certain error situ-
ations. Catalog records have 45-byte binary keys, cach composed of a 44-byte
EBCDIC character portion and a binary pad byte. When DIAGNOSE prints the
two portions of the 45-byte key, they are separated by a slash (/).

For example:

SYS1.VVDS.VCATALG /01

The actual key is 45 bytes of binary data, but the left portion has been translated to
EBCDIC and printed as such. The last byte of the key is 01, This notation allows
extension records to be noted and allows discrimination between the base and any
extensions. Excessive blanks have been removed.

FFor VVDS records, the hexadecimal RBA of the record is used as its 'KEY! or
wdentificr.

For example:
X'00002000"

A

s

VTOC records have 44-byte EBCDIC keys; no spectal notation is needed.
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DIAGNOSE Message Entry Notation

The entry name, when part of a DIAGNOSE message, is followed by the entry type

in parenthescs. An cxample of an entry name is:
SYS1.VVDS.VCATALG (D)

The “D” in parentheses is the entry type: Data component. For information on

entry types, see “Sample Diagnosis Output” in Catalog Diagnosis Reference.

Interpreting DIAGNOSE Output

The messages produced by DIAGNOSE can be divided into the following message

types:

* DIAGNOSE crror messages

* Exccution crror

messages

* Summary messages

Figure 28 lists all the DIAGNOSE messages by number, the appropriate condition
code for cach message, and the associated message type for cach message.

DIAGNOSE Condition Code
Message Associated
Number With Message Message Type
IDCO13601 0 Summary
IDCO13711 0 Exccution
, IDC113611 4 Summary; may be syntax
‘ IDC113621 4 Summary
[DC113671 4 Summary
IDCI113731 4 Summary
[DC11374] 4 Summary
IDC113751 4 Summary
IDC213631 8 Summary
[DC213641 8 Execution
IDC213651 8 Execution
IDC213721 8 Execution; may be syntax
IDC31366I 12 Syntax
[DC313681 12 Syntax
[DC313691 12 [ixecution
[DC313701 12 Execution; may be syntax
[DC31376l 12 Execution
IDC313771 12 LExecution

Figure 28. DIAGNOSE Messages

-~
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Note to Figure 28:

Condition Code:

0  Not an error condition; informational only

4 Possible error condition, processing continues
8  Error condition, processing continues

12 Severe error, processing terminates

DIAGNOSE Invocation Error Messages

Before evaluating the target object, DIAGNOSE detects crrors caused by incorrect
or mislecading command syntax. Correct the syntax crrors, and rerun the DIAG-

NOSE job.

The following are DIAGNOSE messages that result from incorrect command

syntax.

IDCH361I THE FOLLOWING {INCLUDE|EXCLUDE]}
ELEMENTS WERE NOT ENCOUNTERED

Explanation: 'This message indicates that names given in the INCLUDE or

EXCLUDE hist were not found during processing. It can be caused by a misspelled

name, a damaged VSAM volume data sct (VVDS), or damage to the basic catalog

structure (BCS).

IFor a BCS, check for a spelling error and consider executing DIAGNOSE against
the VVDS. For a VVDS, check for a spelling error and consider executing DIAG-
NOSE against the BCS. If there is no spelling crror, one or more entrics from the
INCLUDE/EXCLUDE list have not been found. This is an error only if the. BCS

or VVDS should contain the listed entries. -

IDC313661 INPUT DATA SET IS NOT AN ICFCATALOG
AVVDS

Explanation: This message indicates that the data sct to be diagnosed is neither an
integrated catalog facility catalog nor a VVDS of the type indicated in the DIAG-
NOSE command syntax. If the data sct is an integrated catalog facility catalog, the
syntax should be 'DIAGNOSE ICFCATALOG!; if the data set 1s a VVDS, the

syntax should be 'DIAGNOSE VVDS!.

For a VVDS, the name of the data set should be SYS1.VVDS.Vannnnn, where
nnnnnn is the volser of the VVDS volume. For a BCS (ICEFCATALOG is coded),

DIAGNOSE imposes no naming restrictions.  'This message results from a damaged

volume table of contents (VI'OC), a misspelled name, or an uncoded DSNAMLE:.
Ensure that a DSNAME is coded on any DD statements for VVDSs or BCSs.

IDC313681 CATALOG MAY NOT BE SPECIFIED WITH ICFCATALOG

Explanation: ‘This message warns that 'DIAG ICEFCATALOG

INCL(CATALOG(...))" or 'DIAG ICIFCATALOG EXCL(CATALOG(...))"
should not be coded for a BCS scan. The CATALOG parameter can be coded

only for a DIAG VVDS.
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Execution Error Messages

IDC313701 UNABLE TO OBTAIN INFORMATION ON
{dsname|ddname}

Explanation: This message indicates that DIAGNOSE read the VIOC with the
OBTAIN supervisor call (SVC 27) and that OBTAIN has failed. There are four
possible causes:

» Spelling error

* Wrong volume specified on the DD card
* Entry is not in the VTOC

* VTOC is damaged

Make sure you have specified the name of an integrated catalog facility catalog, not
a VSAM catalog.

IDC213721 xxxxxxxxxxxxxx IS NOT AN ICFCATALOG
A VVDS

Explanation: 'This message indicates that a compare parameter specified an incor-
rect data set. This error can be caused by a spelling error or a damaged DSCB in the
VTOC.

Lixecution error messages are caused by unexpected conditions that are found during ‘,
the analysis phase of DIAGNOSE processing when the input data set is being read.
These messages can mean that the input data set is damaged. To correct these
crrors, perform a recovery procedure against the catalog. (Sce “Catalog Recovery
Procedures” on page 133.) You may have to recover a BCS or a VVDS or both.

DIAGNOSE performs checking operations against the specified BCS or VVDS in
the following order:

Check an entry or record format.

Check for any associations (in the BCS only).

Check for miscellancous length and context.

Check for BCS and VVDS dependencies (if the COMPARE DD option 1s
specified).

B -

An crror in any particular step of the checking analysis causes message 1DC213641
to be issued. When an crror in an entry is detected, subscquent checks against that
entry are then bypassed, and processing continues with the next catalog entry.

You should note that an crror in any step of the analysis may mask additional
crrors. For example, a format error may mask association crrors.

The type of an error is also noted (through reason codes) in the message text. At the
end of a DIAGNOSE run, message 1DC213631 1s printed and all entries with errors
are listed along with their pertinent reason codes.

If 'INCLUDE" or '"EXCLUDE" is specified, association checking may be
bypassed. (See “INCLUDE/EXCLUDE Parameters” on page 115.) The
INCLUDE and EXCLUDE tailoring options are generally employed to bypass
entries diagnosed in previous runs or entries that are badly damaged.
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IDC213641 ERROR DETECTED BY DIAGNOSIS:
VVDS ENTRY: aaaa

ICFCAT 00
RECORD: kkkk N
OFFSET: dddd
REASON: tttt
Explanation: You should use the reason code to determine the scope and nature of
the damage found by DIAGNOSE in structural problems in either the BCS or
VVDS. Consider executing another DIAGNOSE command to give an analysis of
both the BCS and any VVDSs for the damaged entry. See recason code descriptions
below to determine which action you need to take.
For additional information on catalog or VVDS record structure, sce
Chapter 2, “Integrated Catalog Facility Catalog Structure” on page 5, and
Appendix A, “The Integrated Catalog Facility Catalog Cell Structure” on
page 149.
The section below provides extended descriptions of the execution error message
reason codes and their associated recovery procedures.
Reason
Code Message, Explanation, and Recovery Procedure
1 CELL LENGTH IS ZERO
Explanation: Each record 1s composed of cells, each cell having a cell
type and a cell length. The indicated entry has a cell length of zcro,
which is an crror. This error may be caused by incorrect positioning P
(causced by some other error) or the length may actually be zero. Use .
OFFSET associated with 1DC213641 to find the cell in error. e
Recovery Procedure: Determine if the entry belongs to the BCS or
VVDS, and see “Catalog Recovery Procedures” on page 133 for the
appropriate recovery procedure.
2 CELL TYPE NOT RECOGNIZED
Explanation: Various catalog records can only contain certain cell types.
The record being analyzed contained a cell type that either did not
belong in the record or was not a legal cell type. This error may be
causcd by an incorrect length in the preceding cell that resulted in incor-
rect positioning,.
Recovery Procedure: Determine if the entry belongs to the BCS or
VVDS, and sce “Catalog Recovery Procedures” on page 133 for the
appropriate recovery procedure.
3 RECORD TYPE NOT RECOGNIZED

Explanation: The first cell in cach record has a cell type ficld, which is
also the record type (or 1D). The 1D of the record named is invalid for
integrated catalog facility catalogs, and is therefore not recognized.

Recovery Procedure: Determine if the entry belongs to the BCS or
VVDS, and see “Catalog Recovery Procedures” on page 133 for the
appropriate recovery procedure.

'Y,
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UNEXPECTED RECORD ID ENCOUNTERED

Explanation: While processing an entry, a cell type was encountered that
signalled the beginning of a new record. This may be caused by an
invalid length value or a damaged entry.

Recovery Procedure: Determine if the entry belongs to the BCS or
VVDS, and see “Catalog Recovery Procedures” on page 133 for the
appropriate recovery procedure.

COMPONENT LENGTH IS ZERO

Explanation: Component length should never be zero. There are certain
entry types that do not usc the field set aside for component length.
DIAGNOSE, therefore, only checks for zero component length in the
following entry types: cluster ('C'), data (*D"), index ('I'), alternate
index (AIX) ('G"), and generation data set (GDS) ('H').

Recovery Procedure: Determine if the entry belongs to the BCS or
VVDS, and sce “Catalog Recovery Procedures” on page 133 for the
appropriate recovery procedure.

CELL LENGTH TOO LARGE

Explanation: A cell length was found that is inconsistent with compo-
nent or record length. This may be caused by the preceding or current
cell.

Recovery Procedure: Determine if the entry belongs to the BCS or
VVDS, and see “Catalog Recovery Procedures” on page 133 for the
appropriate recovery procedure.

CELL LENGTHS SUM AND COMPONENT LENGTH DISAGREE
Explanation: The sum of all cell lengths in a component was not equal

to the component length; it should have been. Either the component
length is wrong or one of the cell lengths 1s wrong.

Recovery Procedure: Determine if the entry belongs to the BCS or
VVDS, and see “Catalog Recovery Procedures” on page 133 for the
appropriate recovery procedure.

REPEATING CELL NOT VALID

Explanation: Certain cells such as volume cells may occur more than
once in an entry; most cells may not. The indicated cell occurred more
than once and 1s an invalid occurrence.

Recovery Procedure: Determine if the entry belongs to the BCS or
VVDS, and see “Catalog Recovery Procedures” on page 133 for the
appropriate recovery procedure.

RECORD LENGTH INCORRECT

Explanation: The record length at the front of the record is not the same
as the length stored by VSAM record management.

Recovery Procedure: Determine if the entry belongs to the BCS or
VVDS, and sce “Catalog Recovery Procedures” on page 133 for the
appropriate recovery procedure.
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13

INCOMPLETE EXTEND DETECTED

Explanation: The EXTEND function did not execute to completion.
The named entry was interrupted in the middle of an EXTEND/EOV
operation.

Recovery Procedure: The data set should be recovered. Records existing
in a data sct prior to the aborted extent should still be accessible if the
data set 1s opened for input only. These records can be retrieved by
using the REPRO command.

When the records have been retrieved, the data set can be deleted or
redefined, and the records reinserted by using the REPRO command.

INCOMPLETE DELETE DETECTED
Explanation: The delete function did not execute to completion. This
may indicate existence of partial record structures in the BCS.

Recovery Procedure: Rerun the delete function against the data set to
complete the deletion process.

CATLG AND VVDS NAMES UNEQUAL

Explanation: There are four name fields in a VVDS record. 'The BCS
entry and the VVDDS cntry do not have preciscly the same names (length
ficlds must also be the same) for one of the following four VSAM
volume record (VVR) fields:

* VVRBSEENM—Rccord name

* VVRKEY—Subrecord name

* VVRCMPNM—Component name
« VVRCATNM—Catalog name

Recovery Procedure: If the catalog names disagree, remove the entries in
the BCS by using the DELETE command with the NOSCRATCII
option. At this point, if the VVR contains the desired catalog name, the
data sct can be cataloged into the desired BCS by using the DEFINE
command with the RECATALOG option; otherwise, catalog the data
sct into the catalog indicated in the VVR. (It will be necessary to define
this catalog if it does not exist.) The data set can then be cataloged into
the desired catalog by using the REPRO command with the
MERGECAT option for this entry.

If names other than catalog names disagree, and the VVR is correct,
remove the entrics from the BCS by using the DELETE command with
the NOSCRATCH option.

The data set can now be recataloged using the DEFINE command with
the RECATAILOG option.

If the VVR is incorrect, remove the data sct by using the EXPORT
command. At this point, the data set can be imported using the
IMPORT command with the desired NEWNAMES parameter.

VVYDS AND VTOC EXTENT SEQ. NO. UNEQUAL

Explanation: VTOC sequence numbers start at 0; VVDS record
sequence numbers start at 1. The VVR number should always be equal
to the VTOC number plus 1. An exception to this rule is the VVR
sequence number for key range data sets.
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18

19

Recovery Procedure: See “Recovering Damaged VVDS Entries” on
page 134.

CATLG AND VVDS VOLFLG UNEQUAL

Explanation: VOLFLG is a ficld in the VVDS record for the named
entry. This ficld has prime and overflow indicators. The indicators in the
BCS and VVDS, for the named entry, are not equal.

Recovery Procedure: Determine if the entry belongs to the BCS or
VVDS, and sce “Catalog Recovery Procedures” on page 133 for the
appropriatc recovery procedure.

CATLG-AND VVDS KEYS UNEQUAL

Explanation: BCS and VVDS records both have high and low key ficlds.
The fields and their lengths must be equal; they were not.

Recovery Procedure: Determine if the entry belongs to the BCS or
VVDS, and sce “Catalog Recovery Procedures” on page 133 for the
appropriate recovery procedure. '

VVDS AND VIOC STARTING CCHH UNEQUAL

Explanation: For 'Z' records (a primary VVR), the VI'OC extents and
VVR extents are compared and an extent mismatch 1s detected.

Recovery Procedure: Sce “Recovering Damaged VVDS Entries” on
page 134.

VTOC ENTRY NOT FOUND

Explanation: 'The data set control block (IDSCB) for the named entry
could not be found in the VI'OC.

Recovery Procedure: Sce “Recovering Damaged VVDS Entries” on
page 134,

VVDS ENTRY NOT FOUND

Explanation: BCS entries for VSAM data sets have one or more VVDS
records (VVRs). To find a VVR, DIAGNOSE starts with the control
interval (CI) indicated in the BCS volume cell. If the search for that CI
fails, the entire VVDS is scanned, looking for the correct VVR. The
scarch fails if DIAGNOSE cannot find a VVR with the following three
matching ficlds:

* Component name

» Key range qualifier, if present

* Record type ('Z' — primary; 'Q' — sccondary)
Recovery Procedure: Determine if the entry belongs to the BCS or
VVDS, and see “Catalog Recovery Procedures™ on page 133 for the
appropriate. recovery procedure.
CATLG ENTRY NOT FOUND

Explanation: When executing a DIAGNOSE VVDS command with the
COMPARE option, the BCS that is named in the VVR is opened and a
VSAM GET DIRECT command is issued for the given record name.
After the record is read, a search for the needed component is begun.
These VVR fields are used during the search:

* VVRBSENM—Record name
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* VVRKEY—Subrecord name
« VVRCMPNM-—Component name
* VVRCATnm—Catalog name

Recovery Procedure: Determine if the entry belongs to the BCS or
VVDS, and sce “Catalog Recovery Procedures” on page 133 for the
appropriate recovery procedure.

ASSOCIATION NOT FOUND

Explanation: Certain types of BCS entries may be paired with other
BCS entries. This pairing of onc record with another is called an “associ-
ation.” Associations between entries are connected by name and are
indicated by an association cell in an entry. Reason code 20 occurs when
an indicated association name cannot be found elsewhere in the BCS.
Figure 29 illustrates an example of an association and its logical con-
nections.

|<—~—~—~———~C1uster Component >

— CLUSTER A

ALIAS1

ALIAS2

Name Cell Association Association
Cell Cell
<+—————Alijas Record - - Alias Record———>
ALIAS1 CLUSTER A ALIAS? CLUSTER A
Name Cell Association Cell Name Cell Association Cell

: ;

Figure 29. Example of an Association and Its Logical Connections
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The following associations may occur:

e ALIAS ('X") entries with USERCATALOG ('U") connector,
NONVSAM ('A'), or GDS ('II') entrics.

* USERCATALOG (*U") connector, NONVSAM ('A'"), or gener-
ation data set (GDS) ('I1') entrics with ALIAS ('X") entries.

* PATH ('R") entries with cluster ('C') or AIX ('G"') entries.
e cluster ('C') or AIX ('G") entries with PATH ('R") entries.

Recovery Procedure: Sce “Recovering Damaged BCS Entries” on
page 133.

ASSOCIATION LOOP FAILURE

Explanation: For an explanation of “association,” sce reason code 20. If
an association can be found, but the association does not point back to
the original entry, an association loop failure exists. For example, if a
NONVSAM ("A') entry points to an ALIAS ('X') entry, then the
ALIAS ('X') entry must point back to the NONVSAM ('A') entry.

Recovery Procedure: See “Recovering Damaged BCS Entries” on

page 133.

TRUENAME NOT FOUND

Explanation: VSAM data (D), index ('I') and AIX ('G") components
have implicit associations known as truenames. For an explanation of
associations, see reason code 20. Truename associations are not
described by an association cell because they are implicit. Reason code
22 1s 1ssued when a truename (Y1) entry s not found.

Recovery Procedure: See “Recovering Damaged BCS Entries” on

page 133.

TRUENAME LOOP FAILURE

Explanation: For an explanation of trucname, sce reason code 22. The

trucname (V'I'") entry must always point back to the original cluster
('C") component. If it does not, a trucname loop failure exists.
Recovery Procedure: Sce “Recovering Damaged BCS Entries” on

page 133.

REQUIRED CELL MISSING, CELL TYPE

Explanation: Depending on the component or entry type, certain cells
may be required. The cell type that appears in the message 1s missing; it
shouldn’t be. For example, VSAM data (' D') and index ('1') entries
must have a volume cell (*04'). If a data (*D"') entry did not have a
volume cell (*04'), reason code 24 would be issued.

Recovery Procedure: Determine if the entry belongs to the BCS or
VVDS, and sce “Catalog Recovery Procedures” on page 133 for the
appropriate recovery procedure.

UNUSED

Explanation: This rcason code is unused but reserved.
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32

33

CELL TYPE INVALID IN CONTEXT

Explanation: The indicated cell is a valid cell type, but it is not a cell
type that is valid for the type of entry being scanned. For example,
although a volume cell ('04') is a valid cell, it may not occur in an
ALIAS (*X') entry.

Recovery Procedure: Determine if the entry belongs to the BCS or
VVDS, and see “Catalog Recovery Procedures” on page 133 for the
appropriate recovery procedure.

ENTRY MISSING FROM GAT CELL

Explanation: Ilach GDS ('H') entry should be reflected in the gener-
ation aging table (GAT) cell ('05') of the generation data group (GDG)
("B') entry. Reason code 27 is the result of a GDS ('H') entry that is
not reflected in the GATT cell.

Recovery Procedure: See “Recovering Damaged BCS Entries” on

page 133.

GAT CELL ENTRY NOT FOUND

Explanation: Lach entry in a GAT cell (*05') represents a GDS ('H')
entry within the current GDG ('B') record. Reason code 28 results
from a GAT cell entry for which there is no GDS ('11') entry within the
current GDG ('B') record.

Recovery Procedure: Sce “Recovering Damaged BCS Entrics” on

page .133.

ENTRY MISSING FROM REL CELL

Explanation: Each AIX ('G?') entry should be reflected in the RELation
cell (*06') of the cluster ('C") record. Reason code 29 is the result of
an AIX ('G") entry that is not reflected in the REL cell.

Recovery Procedure: See “Recovering Damaged BCS Entries” on

page 133.

REL CELL ENTRY NOT FOUND

Explanation: Each entry in a RELation cell ('06') represents an AIX
('G") entry within the cluster ('C') record. Reason code 30 results

from a REL cell entry for which there is no AIX ('G') entry within the
current cluster (*C') record.

Recovery Procedure: Sce “Recovering Damaged BCS Entries” on
page 133.

UNUSED

Explanation: This reason code is unused but reserved.
UNUSED

Explanation: This reason code is unused but reserved.
INCOMPLETE UPDATE DETECTED

Explanation: The current entry was undergoing a subrecord
update/move operation that did not complete. This record or subrecord
may be damaged.
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Recovery Procedure: See “Recovering Damaged VVDS Entries” on
page 134.

34 VVDS AND VTOC ENDING CCHH UNEQUAL

Explanation: Direct access storage device (DASD) extent information is
kept in both the VI'OC DSCB and the VVR. The VI'OC and VVDS
information should agree but do not.

Recovery Procedure: See “Recovering Damaged VVDS Entries” on
page 134.

35 YYDS AND VTOC EXTENT COUNTS UNEQUAL

Explanation: DASD extent information is kept in both the VI'OC
DSCB and the VVR. The VI'OC and VVDS information should agree
but do not.

Recovery Procedure: Sce “Recovering Damaged VVDS Entries” on
page 134.

36 LENGTH OF NAME INVALID

Explanation: Vanable-length names occur in various places in both
VVDS and BCS records. These names should have lengths ranging from
1 to 45. Incorrect length values may causce a variety of problems,
including program checks and data overlays. A name with an incorrect
length was found.

Recovery Procedure: Determine if the entry belongs to the BCS or
VVDS, and see “Catalog Recovery Procedures” on page 133 for the
appropriate recovery procedure.

IDC213651 ICFCATALOG RECORD DISPLAY: RECORD: kkkk

VVDS

VTOC
Explanation: 'This message appears because an error has been detected and
'DUMP" was coded or defaulted to on the DIAGNOSE command. Message
IDC213651 should be used in conjunction with message 1DC213641 which precedes
it and details the error. The record displayed may be used in determining both the
current recovery procedure and the extent of the damage. You may want to code
NODUMP on the DIAGNOSE command to suppress any record displays. Infor-
mation on record formats may be found in Catalog Diagnosis Reference or in
Chapter 2, “Integ<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>