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PREFACE

This book describes the internal logic of OS/VS2 catalog management and
contains diagnostic information. It is directed to maintenance personnel and
development programmers who require an in-depth knowledge of catalog
management’s design, organization, and data areas.

Organization of This Book

Required Reading

This book has the following major divisions:

« “Introduction,” which describes catalog management and explains how
catalog management interacts with the operating system.

« “Method of Operation,” which describes the functions performed by
catalog management.

« “Program Organization,” which describes the information contained in
catalog management program listings and illustrates the flow of control
between modules.

« “Directory,” which lists catalog management modules and the Method of
Operation diagrams and Program Organization compendiums that are
related to each module.

« ‘“Data Areas,” which describes control blocks used by catalog management
and describes the format of catalog records.

« ‘“Diagnostic Aids,” which contains useful information for locating the
cause of problems in the catalog management modules.

« “Glossary,” which defines terms relevant to catalog management and lists
abbreviations and acronyms used in this book and in the catalog
management program listings.

« “Index,” which is a subject index to the book.

The following books should be read and understood before using this one:

e OS/VS Virtual Storage Access Method (VSAM) Programmer’s Guide,
GC26-3838, which introduces VSAM concepts and contains definitive
explanations of VSAM macro instructions.

e OS/VS2 Access Method Services, GC26-3841, which describes the
commands used to recover catalogs and process catalog and catalog
recovery area (CRA) records.
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Other IBM Publications Referenced
« OS/VS Data Management Macro Instructions, GC26-3793

« OS/VS Mass Storage System (MSS) Services for Space Management,
GC35-0012

e OS/VS Mass Storage System (MSS) Services Logic, SY35-0015
e« OS/VS Message Library: VS2 System Messages, GC38-1002

« OS/VS Virtual Storage Access Method (VSAM) Options for Advanced
Applications, GC26-3819

e OS/VS2 Access Method Services Logic, SY35-0010
I o MVS Data Areas Usage Table, SYB8-0742

« OS/VS2 DADSM Logic, SY26-3828

« OS/VS2 Data Areas, SYB8-0606

« OS/VS2 JCL, GC28-0692

o OS/VS2 Open/Close/ EOV Logic, SY26-3827

o OS/VS2 MVS Resource Access Control Facility (RACF): General
Information Manual, GC28-0722

o OS/VS2 System Programming Library: Service Aids, GC28-0674

o OS/VS2 System Programming Library: System Generation Reference,
GC26-3792

o« OS/VS2 System Programming Library: System Management Facilities,
GC28-0706

o OS/VS2 Virtual Storage Access Method (VSAM) Logic, SY26-3825
| o OS/VS2 System Programming Library: Data Management, GC26-3830

Using This Book

This book is designed to be used with the catalog management program
listings. The diagrams in “Method of Operation” describe the major functions
performed by catalog management. These diagrams are intended to be your
key to a module name (and procedure name, as appropriate) in the listing. See
“Introduction” for a description of how to read these diagrams. For
information on what is available in the program listings, see “Program
Organization.”
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SUMMARY OF AMENDMENTS

July, 1978

This technical newsletter incorporates and replaces all previous SU
information in this publication.

0S/VS2 MVS Data Management Support Selectable

Unit (5752-860)

A common password/bypass function is provided in SCRATCH and
RENAME. HSM will use this function while copying and restoring data sets
to migration storage from public storage and vice versa.

0S/VS2 MVS Data Management (VS2.03.808)

Extended CVOL Support

Improved Catalog Recovery

In OS/VS2 MVS Release 2, the VSAM catalog replaced the system master
catalog and support of OS CVOLs was limited to a subset of what had been
provided in OS/VS2 SVS Release 1. Extended CVOL support provides a
CVOL function that is equivalent to SVS while retaining the VSAM master
catalog as the only system master catalog. This support required that changes
be made to Diagrams AA1, CAl, and DB1.

A brief description of the Access Method Services RESETCAT command has
been added to the introduction of this publication. No technical changes were
required. RESETCAT is used to reset a catalog to the level of its owned
volumes without moving data, and the command is described in OS/VS2
Access Method Services.

OS/VS2 MVS Supervisor Performance #2 (VS2.03.807)

Resource Access Control Facility

Resource Access Control Facility (RACF) is an IBM program product that
provides additional access-control measures. The Catalog Management
interface to RACF has been added to this publication. Specifically:

« Change Method of Operation Diagrams DD1, DD2, DG1, EC1, EH2, and
EJ3

o Change Program Organization Figures 18 and 19

¢ Add new Program Organization Figures 38.1 - 38.9 to describe Catalog
Management RACF functions

o Add a security flags field to the Data and Index, Cluster, Alternate Index,
and Path Catalog Records

« Add new fields and bit settings in the ACB, the CAXWA, the CTGFV,
and the CTGPL

Summary of Amendments 11
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Catalog RPL Limit

Catalog RPL Limit is an improved method of handling catalog RPLs. An
incoming request unable to obtain an RPL now will issue the WAIT macro for
a free RPL. When an in-process request frees an RPL, it will issue a
cross-memory POST macro on the waiting request’s ECB. Changes to
support this function include:

« New fields and bit settings in the CAXWA and the CCA

« IGGPACI, IGGPCDSO, IGGPPCCP, and IGGPSC2 have been moved
from IGGOCLA3 to IGGOCLAH

« IGGPCSCP, IGGPCVX, IGGPDOG, and IGGPDPCC are now
designated external procedures in IGGOCLA3

Support for ASM Rewrite

The support for ASM rewrite allows the defining and preformatting of Swap
spaces and treats SYS1.STGINDEX as a system data set. The changes are:

« A new bit setting in the ATTR?2 field of the Data and Index Catalog
Record describes an internal system data set

« A new bit setting in the CATTR field of the Cluster Catalog Record
indicates a cluster that describes a SWAPSPACE

Release 3.7
Recoverable Catalog Support

Catalogs can be defined with an optional recovery attribute that allows data
sets to be recovered or restored. Recovery is based on information that is
recorded in the catalog and also in a catalog recovery area on the volumes
owned by the catalog.

Recoverable catalog support changes the format of the catalog record, and
adds a new Method of Operation diagram, a new catalog record, and new
fields to various catalog control blocks.

Catalog Unload/Reload

Catalog Unload/Reload, a part of the Access Method Services REPRO
command, is a high-performance option used to back-up VSAM catalogs that
do not have the recoverable attribute.

Enhanced VSAM

Extensive changes have been made throughout this publication to describe
Catalog Management’s support of Enhanced VSAM’s functions and data
structures, including alternate indexes, spanned records, relative record data
sets, and reusable data sets.

Most Method of Operation diagrams have been changed; new diagrams
describe the catalog processing required when (1) an alternate index or path
is defined or deleted, (2) the VSAM object to be processed is reusable, and
(3) a SHOWCAT macro instruction is issued.
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All Program Organization figures have been changed. Flowcharts describing
catalog and catalog recovery area I/0 functions have been given figure
numbers to make then easier to identify and locate.

The Data Areas section includes four new catalog record types: alternate
index, path, upgrade, and catalog recovery area records. Changes have been
made to most control blocks to accomodate the new functions and structures.

« The “Method of Operation” section contains a description of
CONVERTYV processing for converting data stored on a direct-access
storage volume to a mass storage volume, or vice versa, with the IBM 3850
Mass Storage System.

o The ‘“Method of Operation” section contains a description of ALTER
REMOVEVOLUMES processing for taking away VSAM ownership of a
volume without gaining access to the catalog that owns the volume.

o Other sections contain miscellaneous information: program organization
description for CONVERTYV, directory entries, data areas, messages,
macros, error codes.

o OS/VS2 (VSAM) Catalog Management replaces OS/VS Catalog
Management as the system catalog management component. The
“Introduction” describes the interactions between OS/VS catalog
management and various systern components.

o The “Introduction’ and “Method of Operation” sections include
descriptions of enhancements to VSAM catalog management—aliases,
generic names, generation data groups, and copying a catalog.

Summary of Amendments 12.1






INTRODUCTION

0S/VS2 catalog management uses VSAM to read and write catalog records
on a direct-access storage device. Virtual Storage Access Method (VSAM) is
an access method for use with OS/VS2. VSAM is used with direct-access
storage to provide fast storage and retrieval of data.

Catalog records are built and stored in the VSAM record format. VSAM’s
record format is different from that of other access methods. All VSAM
records are stored in control intervals. A control interval is a continuous
segment of auxiliary storage. The records are ordered according to values in a
key field (key-sequenced), when they were stored (entry-sequenced), or
where they were stored (relative record). With key-sequenced data sets, the
user can gain access to a record by specifying either its key or its relative byte
address (RBA). With entry-sequenced data sets, the user can gain access to a
record only by specifying its RBA. With relative record data sets, the user can
gain access to a record by specifying its relative record number. For additional
information on VSAM records and how they are stored, see ‘‘Data Areas” in
OS/VS2 VSAM Logic.

0S/VS2 catalog management resides in the pageable link pack area. Figure 1
illustrates VSAM'’s relationship to OS/VS, the processing program, and the
data stored on a direct-access storage device and in mass storage.

Virtual Storage < >
|

| . Direct-Access
0S/VS ' \?&\ Physical Data Storage
Logical
Data
Staged
Data
' Processing Program Mass Storage
-
Program’s Address Space

Figure 1. Relationship of VSAM, OS/VS, User’s Processing Program, and Staged Data

VSAM is controlled by user macro instructions. For information on VSAM
user macro instructions, see OS/VS Virtual Storage Access Method
(VSAM) Programmer’s Guide and OS/VS Virtual Storage Access Method
(VSAM) Options for Advanced Applications.

VSAM communicates with other parts of the operating system through the
SVC processor and through OS/VS control blocks used by VSAM. In
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addition to the OS/VS control blocks used by VSAM, VSAM builds and uses
the access method control block (ACB). The ACB describes a VSAM data
set in much the same way that a DCB describes a nonVSAM data set. See
OS/VS2 VSAM Logic for a more detailed description of the VSAM access
method.

In addition to processing records and data sets, VSAM opens and closes data
sets and does most of its own space management. That is, VSAM makes only
minor use of OS/VS Open and Close and relies on OS/VS DADSM
(direct-access device space management) for only part of its space
management. To do much of this work, VSAM uses the OS/VS2 master
catalog and user catalogs. OS/VS2 catalogs contain a description of VSAM
space—where available space is and how space is used—and the location of
data sets.

Using Catalog Management

0S/VS2 catalog management is used to locate and update information in an
0S/VS2 catalog. When an OS/VS component requests information from an
0S/VS2 catalog, the component builds a CTGPL (catalog parameter list) to
describe the request and CTGFLs (catalog field parameter lists) to describe
specific fields of information needed to satisfy the request. The component
then issues CATLG, a macro instruction that results in SVC 26, with register
1 pointing to the CTGPL. Only OS/VS components and Access Method
Services issue CATLG. User programs have no direct interface with catalog
management.

Existing user programs issue CAMLST to build an OS/VS catalog processing
parameter list, then issue SVC 26 to call OS/VS catalog management. The
catalog controller interprets the CAMLST and builds a CTGPL and CTGFLs
(see Diagram CA1, Catalog Controller Processing, for details.) The user’s
program can also build a CTGPL and CTGFLs, then issue SVC 26, to
process catalog record information.

JOBCAT and STEPCAT DD Statements

The master catalog is assumed to contain the definition of the data set
described in a DD statement if no user catalog is indicated or if the definition
is not found in the user catalog(s) that are indicated. A user catalog can be
specified for all steps of a job (with a JOBCAT DD statement) or for a
particular job step (with a STEPCAT DD statement).

The order in which OS/VS2 catalog management searches catalogs for a data
set is:

1. Any user catalog(s) specified for the current job step.

2. Any user catalog(s) specified for the current job, only if no user catalogs
are specified for the job step.

3. A dynamically opened catalog, identified by
« catalog DSNAME, or
« first qualifier of a data set’s qualified DSNAME

4. The master catalog.
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OS/VS Scheduler

If a job step contains no STEPCAT DD statements, but the job contains a
JOBCAT DD statement, the OS/VS Scheduler designates the JOBCAT
catalog(s) as STEPCAT catalog(s) for the job step.

The OS/VS Scheduler analyzes the user’s job control language statements.
When a JOBCAT or STEPCAT DD statement is found, the user has specified
a catalog that contains information about a data set his job intends to access.
The OS/VS Scheduler opens each catalog specified by the user before
allowing the user’s program to begin processing. When the user’s program
completes processing, the OS/VS Scheduler closes each catalog opened for
the user.

OS/VS VSAM Open/Close/End-of -Volume

VSAM Open: When a user’s program issues the OPEN macro instruction to
open a VSAM data set (each VSAM data set is cataloged in an OS/VS2
catalog), VSAM Open processing calls OS/VS2 catalog management to
obtain information about the data set. If the data set is a key-sequenced
VSAM data set, for example, the information returned by catalog
management includes: location of each extent of the data set and its index,
attributes of the data set, data set statistics (the contents of the AMDSB
control block when the data set was last closed), key range information, and
password information. If the data set is a nonVSAM data set, OS/VS2
catalog management returns the volume serial number and device type of the
volume containing the data set.

VSAM Close: When a user’s program issues the CLOSE macro instruction to
close a VSAM data set (cataloged in an OS/VS2 catalog), VSAM Close
processing calls OS/VS2 catalog management to update the data set’s
statistics in the catlaog.

VSAM End of Volume: VSAM End of Volume processing is called by VSAM
Record Management when either of the following occurs:

« A write operation failed because there is no more space allocated to the
VSAM data set.

« A read operation failed because the desired record is on an unmounted
volume.

VSAM End of Volume processing calls catalog management to obtain
additional space or to obtain the volume’s serial number and characteristics.
When additional space is obtained for the data set, catalog management
updates records that describe the data set and that describe the volume
containing the space.

OS/VS Access Method Services

Access Method Services is a service program that allows VSAM users to
catalog and uncatalog VSAM data sets. Access Method Services commands
that result in a direct call to OS/VS2 catalog management are:

DEFINE Catalog an object in an OS/VS2 catalog
ALTER Modify information in a catalog record
DELETE Uncatalog an object from an OS/VS2 catalog

LISTCAT Print catalog information
CONVERTV Convert a volume to or from mass storage
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DEFINE is used to build a catalog record (or group of catalog records) that

describes the object—a VSAM cluster, a nonVSAM data set, an alternate

DSNAME, a generation data group, a VSAM data space, an OS/VS2 :
catalog—being created or cataloged. J

ALTER is used to modify information within certain types of catalog records.

DELETE is used to uncatalog an object that is described by a catalog record.
If the object has space allocated to it, the space is returned to the OS/VS
system.

LISTCAT is used to obtain a printout of information contained in
caller-specified types of catalog records.

CONVERTYV is used to convert a direct-access storage volume to a mass
storage volume, or vice versa. That is, data that is stored on one type of
volume is stored on the other type, and catalog volume information is updated
to record the change. For additional information on this command, see
OS/VS2 Access Method Services and OS/VS Mass Storage System
(MSS) Services for Space Management.

OS Catalog Management

Certain commands issued for OS catalog management are converted into
0S/VS2 catalog management requests and processed against OS/VS2
catalog records.

Creating the OS/VS2 Master Catalog

The OS/VS2 master catalog is created during the system generation process

(SYSGEN). The master catalog is identical to a user’s catalog, except that it is J
identified by a record in the SYS1.NUCLEUS data set. See Diagram BA1,

Opening the Master Catalog, for details about the relationship of the master

catalog to the OS/VS2 system.

When SYSGEN occurs, the OS/VS2 master catalog is created. The SYSGEN
process builds three series of job steps that build the master catalog:

1. The Access Method Services command DEFINE CATALOG is issued to
build an OS/VS2 catalog. See Diagram EE, DEFINE CATALOG: Create
an OS/VS2 Catalog, for details on the catalog creation process.

The SYSGEN starter system includes a master catalog, called the
functional system master catalog. The master catalog for the system being
generated is called the target system master catalog, and is pointed to by a
User Catalog catalog record in the functional system master catalog.
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2. All system data sets are defined in the catalog.

A.The Access Method Services command DEFINE NONVSAM is issued
to define each nonVSAM data set. See Diagram EF1, DEFINE
NONVSAM: Define a NonVSAM Data Set In an OS/VS2 Catalog, for
details on the define nonVSAM process. The system data sets defined in
the catalog are:

SYS1.BRODCAST SYSI.LOGREC SYS1.SAMPLIB
SYS1.CMDLIB SYSIL.LPALIB SYS1.SVCLIB
SYS1.DCMLIB 'SYS1.MACLIB SYS1.SYSJOBQE
SYS1.DSSVM SYS1.MANX SYS1.SYSVLOGX
SYS1.DUMP SYS1.MANY SYS1.SYSVLOGY
SYS1.HELP SYS1.NUCLEUS SYS1.TELCMLIB
SYS1.IMAGELIB SYS1.PARMLIB SYS1.UADS
SYS1.LINKLIB SYS1.PROCLIB SYS1.VVIC

B. The Access Method Services command DEFINE CLUSTER or
DEFINE PAGESPACE is issued to define each VSAM data set or
paging space. See Diagram ED, DEFINE CLUSTER: Create a Cluster,
for details on the Define Cluster process. The VSAM system data sets
defined in the catalog are:

SYS1.STGINDX
Paging spaces

C.If the user provided DSNAME:s of nonVSAM and VSAM data sets to
be included in the OS/VS2 master catalog, the DEFINE NONVSAM
and DEFINE CLUSTER commands are issued to define each
user-specified data set.

3. The SYS1.NUCLEUS data set (in the nucleus being generated) is updated
with a record, labelled “SYSCATLG”, that describes the OS/VS2 master
catalog’s location—its volume serial number. The catalog volume’s VTOC
contains a DSCB identified by the name “Z9999994. VSAMDSPC.
Taaaaaaa. Tbbbbbbb”’, where “a”” and “b”’ are digits of the timestamp. The
DSCB describes the space containing the first extent of the catalog’s
low-key range. This part of the catalog contains the catalog’s
self-describing records in the first fourteen control intervals. See ‘““Catalog
Records That Describe the Catalog” for a description of the self-describing
catalog records. See “Catalog” for a description of the OS/VS2 catalog.
Both of the above references are in the ‘“‘Introduction,” and immediately
follow.

For further information on system generation and the OS/VS2 master catalog
creation process, see OS/VS2 System Programming Library: System
Generation Reference.
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Catalog

0S/VS2 catalogs—the master catalog and any user catalogs—are built and
processed by catalog management modules. Catalog management modules,
via the catalog, enable a user to locate a data set, volume, index, or cluster by
specifying a data set’s dsname or volume serial number. In addition, OS/VS2
catalogs provide VSAM with the information required to allocate space for
data sets, verify authorization to gain access to data sets, compile usage
statistics on data sets, and relate RBAs to physical locations within data sets.
The catalog indicates, therefore, much more than the simple location of data
sets. The catalog maintains the relationship between a key-sequenced data set
and its index, describes the location of VSAM data spaces and the data sets
that reside in them, and des<ribes the space that is available for new data sets.

The catalog is conceptually a key-sequenced VSAM data set divided into two
key ranges called the low-key range and the high-key range. VSAM data set
processing options, such as index record replication and sequence set with
data, are utilized in both parts of the catalog. The catalog record size is
variable; the catalog control interval size is 512 bytes. Figure 2 shows an
0S/VS2 catalog. The figure shows:

« The low-key range of the catalog, shown on the left, contains records that
describe generation data groups, alias names, and objects—data sets,
indexes, alternate indexes, paths, upgrade sets, volumes, and clusters.

« The high-key range of the catalog, shown on the right, contains the true
name (a data-set name, cluster name, or volume serial number) of an
object specified by the user.

« The index, shown in the middle, points to both the low- and high-key
ranges of the catalog.

With the exception of catalog records that are built when the catalog is
created and describe the catalog itself, catalog records are built whenever
objects are cataloged. The order that records are in depends upon which
portion of the catalog the records belong to. The catalog records that reside in
the low-key range of the catalog are ordered according to control interval
number. As objects are cataloged, available control intervals are used. The
catalog records that reside in the high-key range of the catalog are ordered
according to their true name (cluster dsname or volume serial number).

Catalog management relies on VSAM record management for all record
retrieval and storage. When a user specifies a data set name, for example,
record management uses the index to retrieve a catalog record that contains
the data-set name (in the high-key range of the catalog); that record, in turn,
contains the control-interval number of the catalog record that describes the
data set. Catalog management converts the control-interval number to an
RBA in the low-key range of the catalog.

High-Key Range of the Catalog

The high-key range of the catalog contains 47-byte True Name records in
512-byte control intervals. The True Name records associate user-specified
names or volume serial numbers with the control-interval number of the
catalog record that describes the specified object.

18 OS/VS2 Catalog Management Logic

J



C

S —

T
R

Low-key range High-key range
catalog records true-name entries

N Index /

T

-~

Figure 2. Parts of an OS/VS2 Catalog

Low-Key Range of the Catalog

Records in the low-key range are 505 bytes long. Each record resides in its
own control interval. Each record also contains its record type. The low-key
range of the catalog is made up of the following types of records:

Alias record, which relates an alternate DSNAME (alias) of a nonVSAM
data set or user catalog to the data set’s or user catalog’s catalog record.
This record is record type “X.”

Alternate index record, which relates the alternate index to its associated
base cluster and also to any paths over it. This record is record type “G.”

Cluster record, which describes a VSAM data-set cluster or pagespace
(conceptually an entry-sequenced VSAM data set). This record contains
the control-interval number of a Data record and, if the VSAM data set is
a key-sequenced data set, the control-interval number of an Index record.
There is one Cluster record for each VSAM cluster cataloged. This record
is record type “C.”

Control record, or CCR, which describes the free control intervals in the
low-key range of the catalog. The Control record is the fourth record in the
catalog. This record is record type “L.”

Data and Index records, which describe data sets and indexes. A Data
record can also describe a pagespace (conceptually an entry-sequenced
VSAM data set). There is one Data or Index record for each data set or
index cataloged. These records are record types “D” and “1.”
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« Extension record, which contains overflow information from another
catalog record. There are as many Extension records as are required to
contain overflow information. This record is record type ‘“W’’ when it is an
extension of a Volume record; it is record type ‘“E” when it is an extension J
of any other catalog record.

« Free record, which marks the control interval in which it resides as
available for use as another kind of catalog record. There is one Free
record for each previously assigned control interval that is available for
use. This record is record type “F.”

» Generation data group base record, which contains the control interval
number and generation level (absolute name) of each generation data set
in the group. This record is record type “B.”

« NonVSAM record, which describes a nonVSAM data set. There is one
NonVSAM record for each nonVSAM data set cataloged. This record is
record type “A.”

« Path record, which relates a base cluster and possibly an alternate index.
This record is record type “R.”

« Upgrade set record, which relates the data components and index
components of the alternate indexes that comprise the upgrade set. This
record is record type “Y.”

« User-Catalog record, which describes a VSAM user catalog. There is one
User-Catalog record for each user catalog connected to this master catalog.
This record is record type “U.”

« Volume record, which describes each VSAM data space on a volume, the
data sets that reside in the data space, and the space available within the
data space. There is one Volume record for each volume controlled by this J
catalog. This record is record type “V.”

The Cluster, Data, Index, Alternate Index, Path, Upgrade Set, NonVSAM,
Extension, Alias, GDG Base, and User-Catalog records have a common
general format. See the ‘“Data Areas” section for a figure that shows the
general format of these records.
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Catalog Records That Describe the Catalog

Catalog records that describe the catalog as a data set are in fixed positions at
the beginning of the catalog. The following table shows the control-interval
numbers of records that describe the catalog, the kind of catalog record each
is, and the contents of each.

Control
Interval Record
Number Type Contents

0 Data Set Description of the data portion of the catalog (low-key range
and high-key range).

1 Index Description of the index portion of the catalog.

2 Cluster Description of the catalog as a key-sequenced VSAM cluster.
This catalog record contains the catalog’s password
information set of fields.

3 Control Catalog control record (CCR), which describes the catalog’s
free control intervals within the low-key range.

4 Extension Extension of the index catalog record (control interval
number 1). This Extension record contains a description of
the high-level index extents of the catalog.

5 Extension Extension of the data set catalog record (control interval
number 0). This Extension record contains a description of
the low-key range data extents of the catalog.

6 Extension Extension of the index catalog record (control interval
number 1). This Extension record contains a description of
the index sequence-set extents for the low-key range of the
catalog.

7 Extension Extension of the data set catalog record (control interval
number 0). This Extension record contains a description of
the extents of the True Name records in the high-key range of
the catalog.

8 Extension Extension of the catalog’s index catalog record (control
interval number 1). This Extension record contains a
description of the index sequence-set extents for the high-key
range of the catalog.

9 Volume Description of the track allocation and VSAM data spaces on
the volume containing the catalog.

10-13 Volume As many volume extension records as are necessary to

Extension describe the total space on the volume. These extension
records contain the volume record’s space map set of fields.

When the catalog is built, there are two True Name records. One contains the
catalog’s volume serial number and points to control interval number 9. The
other contains the catalog’s dsname and points to control interval number 2.

Alternate Names (Aliases)

An alias is an alternate DSNAME for a nonVSAM data set’s or user
catalog’s DSNAME. Any of the 44 characters of the data set or catalog name
can be different in the alias. The user creates an alias by using the Access
Method Services DEFINE command to build an alias-name catalog record
that contains the alias and points to the data set’s (or catalog’s) catalog
record. No passwords are required to modify or delete alias catalog records.
The alias user-catalog name capability allows many users to refer to the same
catalog—each user can specify a different alias user-catalog name.
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Generation Data Groups

A generation data group (GDG) is a collection of nonVSAM data sets that

have a common external name, and that are related by the time sequence in J
which they are cataloged (that is, their generation). For example, a data set

named LAB.PAYROLL(0) refers to the most recent data set of the group.
LAB.PAYROLL(-1) refers to the second most recent, etc. The number in

parentheses is called the relative number of a specific generation.

When a user locates a generation data set by specifying a relative DSNAME
(dsname(n)), catalog management replaces the relative number (n) with an
absolute name. The absolute name is the simple name of the data set. The
absolute name has the general form GnnnnVmm, where nnnn is the
generation number and mm is the version number. If the relative number is
zero, the last generation data set cataloged is retrieved. If the relative number
is minus one, the next to last generation data set cataloged is retrieved. If the
relative number is a positive number, catalog management will compute the
absolute name by adding the user-specified relative number to the absolute
name of the last (highest) generation cataloged. The user can also specify the
absolute name to be used as a reference instead of the last (highest)
generation cataloged.

The user creates a generation data group by using the Access Method Services

DEFINE command to build a generation data group base catalog record.

There is one GDG base catalog record in the catalog for each GDG. Each

GDG base catalog record contains a list of absolute names in sequential order

for those generation data sets which are members of this group. Since the

0OS/VS2 catalog does not contain an OS catalog index structure to support

GDG processing, the user must issue the Access Method Services DEFINE

command to create each GDG base record. J

Password Protection

VSAM passwords control the right to use VSAM data sets. VSAM passwords
restrict unauthorized usage of OS/VS2 catalogs, clusters, data sets, and
indexes. If an OS/VS?2 catalog or cluster is protected by passwords, the
passwords are contained in a password set of fields in the cluster, data set,
alternate index, path, or index catalog record.

Passwords are initially defined when the user issues the Access Method
Services DEFINE command to create a catalog or VSAM cluster. The user
can issue the Access Method Services ALTER command to change a catalog’s
or cluster’s passwords when the user supplies the catalog’s or cluster’s master
password.

When an unauthorized user attempts to access a password-protected catalog
or cluster and is unable to supply the correct password, catalog management
sets an error return code in the user’s ACB and writes an SMF (System
Management Facilities) security violation record.

A user can specify additional security verification by defining a USVR (User
Security Verification Routine) when the catalog or cluster is created. If a
USVR s specified for a catalog or cluster, the USVR is processed when the
catalog management security verification processing completes sucessfully.
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A privileged user of catalog management bypasses security verification.
Privileged users include the OS/VS Scheduler and OS/VS Open/Close/EOV
processing. OS/VS Checkpoint/Restart is not privileged and does not bypass
security verification.

Levels of Password Protection

Master Password

Control Interval Password

Update Password

Read-Only password

The password set of fields contains four levels of password protection:
master, control interval, update, and read-only. If any level of password is null
(the password doesn’t exist), operations requiring that level of password
protection can be performed without requiring the user to supply a password.
When the user supplies a password for one level, any operation requiring that
level and lower levels of password protection can be performed.

The master password is the highest in the password hierarchy. The catalog’s
master password is required to modify or delete any password-protected
catalog record, to retrieve any password in the catalog, or to open the catalog
as a data set. Since all passwords reside in OS/VS2 catalogs, a
password-protected catalog record is a VSAM cluster, data set, index, alternate
index, or path catalog record that contains a password set of fields. If the user
supplies a cluster’s master password, his program can modify the data set and
index catalog records and retrieve their passwords.

The control interval password is the second highest level in the password
hierarchy. The control interval or master password of a password-protected
VSAM cluster, data set, index, alternate index, or path is required when the
user opens the object for control interval processing.

The update password is the third password in the password hierarchy. The
catalog’s update or higher level password is required when the user issues an
Access Method Services DEFINE command to create a VSAM object and/or
add a catalog record to the catalog. Even though the new catalog record
doesn’t contain a password set of fields, the user must still supply the
catalog’s update or higher password. The catalog’s update or higher level
password is also required to delete a volume catalog record. The cluster’s
update or higher level password is required to open a password-protected
VSAM cluster for update processing.

The read-only password is the lowest level in the password hierarchy. The
catalog’s read-only or higher level password is required when the user issues
an Access Method Services LISTCAT command to retrieve catalog record
information, except passwords. The catalog’s master password is required to
retrieve password information. The cluster’s read-only or higher level
password is required when a user opens the cluster for read-only processing.
When the user supplies an OS/VS2 catalog record’s read-only password, his
program is allowed to retrieve information (except passwords) from the
record. The record’s master password is required to retrieve password
information.
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Restrictions

Only cluster, data set, index, alternate index, and path catalog records can
contain a password set of fields. The catalog’s password set of fields is in
control interval number 2—one of the catalog’s self-describing records. The
other types of catalog records—nonVSAM, volume, user catalog, upgrade,
GDG base, and alias name-—do not contain a password set of fields.

No password is required to:

« Alter or delete a catalog record that doesn’t contain a password set of
fields, except that the catalog’s update password is required to delete or
alter nonVSAM catalog records.

« Open a cluster described by a catalog record that doesn’t contain a
password set of fields.

« Add, alter, or delete catalog records in a catalog that is not protected by
passwords.

When a user issues LOC, an OS Catalog Management command, against a
nonVSAM catalog record in an OS/VS2 catalog, no password is required. If
the OS/VS2 catalog is protected by an update level password, the update
level password or higher level is required when the user issues the CAT,
UNCAT, or RECAT command.

When IEHDASDR, an OS Utility program, attempts to access records in a
VSAM data space, the user must supply the read-only password for each
read-only password-protected data set in the data space.

RACEF Protection

Resource Access Control Facility (RACF) provides software access control
measures that you can use in addition to your present data security measures
(such as TSO passwords or password-protected data sets).

When RACF protection and password protection are both applied to a data
set, password protection is bypassed, and use is authorized solely through the
RACF checking system.

RACEF is described in OS/VS2 MVS Resource Access Control Facility
(RACF) General Information Manual.

Copying the Catalog

A user can copy a catalog from one direct-access device to another. The
original catalog is called the “source” catalog. The new catalog is called the
target catalog. The target catalog contains volume catalog records that
describe the target catalog volume’s direct-access device space. When the
source catalog is copied into the target catalog, the target catalog contains
volume catalog records that describe the source catalog volume’s direct-access
device space.

OS/VS2 Access Method Services describes the REPRO command, which is
used to copy the catalog. However, the catalog copying procedure is more
involved than issuing the REPRO command:

1. The Access Method Services DEFINE CATALOG command is used to
create a target catalog. The target catalog is created on a direct-access
volume that contains no VSAM data spaces.
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2. The Access Method Services REPRO command is issued to move each
catalog record from the source catalog into the target catalog.

Source catalog records are moved into the target catalog starting at the
target catalog’s 14th control interval. Each source catalog record is
scanned to find all referenced control interval numbers. Each control
interval number in the source catalog record is updated (control interval
number + 13) to reflect the referred-to record’s new location in the target
catalog.

IDACAT?21 is called by the Access Method Services REPRO processing
module to update the source catalog record’s control interval number
references and to move the updated record into the target catalog.

3. The Access Method Services EXPORT DISCONNECT command is issued
to remove the source catalog’s User Catalog catalog record from the
0S/VS2 master catalog. The source catalog can no longer be opened as a
user catalog.

4. The Access Method Services DELETE CLUSTER command is issued to
delete the source catalog’s self-describing records in the target catalog. The
source catalog is described in the target catalog as a key-sequenced VSAM
data set (control intervals 14 through 22 in the target catalog). Catalog
management also modifies the source catalog volume’s VTOC so that the
format-1 DSCB that pointed to the source catalog’s VSAM data space
indicates that the data space doesn’t contain a catalog.

The source catalog is effectively removed from the OS/VS2 system. Its
space is marked “‘unallocated’” in the target catalog and can be used to
contain other data.

Recoverable Catalog Support

Catalogs can be defined with an optional recovery attribute that allows data
sets to be recovered or restored. Recovery is based on information that is
recorded in the catalog and also in a catalog recovery area on the volumes
owned by the catalog. The recovery area is established when the recoverable
catalog acquires ownership of the volume. Thus, all volumes owned by a
recoverable catalog contain catalog recovery area space.

Whenever records in a recoverable catalog are defined, deleted, or modified,
the corresponding information in the catalog recovery area is updated to
reflect the change. Although no specific commands are required to maintain
the recovery area, certain volumes must be mounted during defines, alters,
deletes, and any catalog entry modifications resulting from open, close, or end
of volume activity. The volumes are:

ALTER The prime catalog recovery volume for the objects being altered.

DELETE All volumes that are referenced by the entry being deleted and the
prime CRA volume.

DEFINE All volumes that are referenced in the DEFINE command. Also,
the first volume of the base cluster must be mounted when
alternate indexes and paths are being defined.

Once a recoverable catalog is defined, it cannot be made nonrecoverable.
Also, a recoverable catalog cannot be copied. A nonrecoverable catalog can
be converted and made recoverable through Access Method Services
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commands. This conversion is not necessary unless there is a requirement for
the recovery capability.

The Access Method Services commands used to achieve catalog recovery are
described in OS/VS2 Access Method Services. That book also contains
specific instructions on how to make an existing master catalog recoverable.
User catalogs can be converted by using the EXPORT, DELETE, DEFINE,
and IMPORT commands.

This publication contains additional information about catalog recovery. In
the “Method of Operation” chapter, Diagram EE3 describes the processing
required to define a catalog recovery area. In the “Program Organization”
chapter, detailed drawings in the ‘‘Catalog Management I/O Functions”
section illustrate CRA I/0 operations. The “Data Areas” chapter contains
the description and the format of all the recovery area records.

Resetting a Catalog

The Access Method Services RESETCAT command is used to reset a catalog
to the level of its owned volumes without moving data. It merges the catalog
records from specified catalog recovery areas with the records in the catalog.
If the equivalent record exists in the catalog, it will be replaced in the catalog.
If the equivalent record does not exist in the catalog, it will be inserted into it.
If a record exists in the catalog which designates one of the specified CRA
volumes as its CRA and no equivalent record exists in the CRA, that record
will be deleted.

RESETCAT is described in OS/VS2 Access Method Services.

Catalog Unload/Reload

Catalog unload/reload is a high-performance option used to backup and
recover VSAM catalogs that do not have the recoverable attribute. (This
function is not used with recoverable catalogs because CRA records are not
modified during the reload process, and there are no assurances that CRA
records and catalog records would be synchronized.) This option is part of the
Access Method Services REPRO command.

Catalog backup (unload) is performed by copying a VSAM catalog to a
sequential access method (SAM) data set or a VSAM key-sequenced or
entry-sequenced data set. This unloaded form of the catalog is available for
subsequent reloading, but it cannot be used as a catalog while it is in the
unloaded form. Unloading a catalog creates a data set that contains all of the
catalog records as they existed at the time of the backup operation.

Catalog recovery (reload) is performed by copying an unloaded catalog into
an existing VSAM catalog. The existing catalog can be a newly defined
catalog or it can be an earlier or later version of the unloaded catalog. A new
catalog (same name, volume serial number, and device type) would be
defined whenever the old catalog could not be opened for processing. An
earlier or later version of the unloaded catalog might be obtained via a restore
of the catalog volume. In both cases the reload operation creates a catalog
equivalent to the catalog that was unloaded.

The reload operation replaces any existing entries in the target catalog with
entries from the backup copy. Entries in the backup catalog that are not on
the target catalog are added. Entries that exist only in the target catalog are
deleted.
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Password protection of VSAM catalogs is optional. When a catalog is
password-protected, the unload/reload option requires that the master
password be provided for the catalog. The password can be supplied in the
REPRO command or through the system console or TSO terminal.

The frequency of catalog backup operations will determine the degree of
success in any recovery operation. Frequent backup operations can be used to
ensure that the latest backup copy closely matches the active catalog and
reflects the data and its allocation on the volumes owned by the catalog. A
wide difference between the backup catalog and the active catalog will
increase the amount of manual intervention required to regain access to all of
the data.

For complete information about catalog unload/reload, see OS/VS2 Access
Method Services.

Catalog management branches to the ESTAE service routine to establish an
ESTAE environment. When an error condition occurs, the catalog
management recovery routine (IGGOCLA9) gets control from the System
Recovery Termination Manager.

The catalog management recovery routines receive control from System
Recovery Termination management when the following types of errors occur:
program checks, restart key interrupts, protection check of a user-supplied
address, machine checks, and PSW restart. The recovery routines release all
virtual storage that was obtained for the current request. OS/VS2 catalog
management (IGGOCLAT1) branches to the ESTAE routine. The ESTAE
routine returns to the Catalog Controller, which issues SETRP to record the
conditions for error analysis.
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METHOD OF OPERATION

A method of operation diagram describes one of the OS/VS2 catalog
management functions by listing the process steps required to complete the
function, and by showing the data required for each process step and the data
produced by each process step.

Reading Method of Operation Diagrams

Method of operation diagrams are functional descriptions of catalog
management. The diagram and descriptive notes, keyed to the diagram, are on
facing pages.

The diagrams contain three blocks of information: input, processing, and
output. The left-hand side of the diagram shows the data that serves as input
to the processing steps in the center of the diagram, and the right-hand side
shows the data that is output from the processing steps. Input is anything a
program function refers to or gets. Processing is the steps required to fulfill
the function represented by the diagram. Output is any change effected by a
function; for example, register contents, or control blocks created or
modified. The processing steps are numbered; the numbers correspond to
notes on the facing page. The notes include cross-references to the listings.
Figure 3 shows a method of operation figure.

The processing portion of the diagram shows the processing steps required to
fulfill the function described by the diagram. Note that the function described
by one diagram might be performed by one or more catalog management

Diagram AAl. Catalog Management Overview

ICL parameters

STEPCAT = DSNAME ——
JOBCAT = DSNAME

R1

0S/VS Scheduler processing

> 1. Is the required user’s catalog open for processing?
Yes No

2. Open the user's catalog. user's

catalog

See Diagram BBl Opening A
VSAM User’s Catalog

Catalog Management Processing

CAMLST

Describes

an OS
catalog
management
request

» 3. Isthe request an OS catalog management command?

No  Yes
CTGPL

Describes

4. Translate the request intoan OS/VS2 catalog ;> an OS/VS2

Rl
tCTGPL

CTGPL

Describes

an OS/VS2
catalog
management
request

management request. catalog
management

See Diagram CA2 Catalog request
Controller Processing

b 5. Process the OS/VS2 catalog management request.

See Diagram DBI -0OS/VS2 Retrieved, added,

Catalog Management Overview Catalog modified, and/or

deleted records

Figure 3. Method of Operation Diagram
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modules; that is, the diagrams describe functions, not physical parts of the
program.

The output created by each processing step is shown in the diagram.

Reading the method of operation diagrams requires that you understand the
symbols they use. Figure 4 shows the symbols and describes their meaning.

LEGEND

— Flow of control on the same page; = — ——— — —> Reference to data or testing of
‘3’ indicates a number of a process ——— _>® data by a process step; 11 isan
‘@ step on the same page. arbitrary designation.
1N)y———>

Y&

|

Flow of control between pages;
‘AA3’ is the diagram number and
‘2’ is the number of a process step
on that diagram,

Pointers

Figure 4. Graphic Symbols Used in Method of Operations Diagrams

Input to process steps and output
from process steps; ‘A’ is an
arbitrary designation,

Modification of data by a process
step; ‘P’ is an arbitrary designation,
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Figure 5 shows part of the notes to Figure 3.
Notes for Diagram AA1
Catalog management is called when information in one of Operations Diagrams DA through DM3 describe the
the catalogs available to the caller is needed to open, 0S/VS2 catalog management routines.

extend (obtain more space for), or close a data set.
Catalog management is also called when information
must be added to, deleted from. or modified within one of
the catalogs.

1 OS/VS Scheduler
2 1EFAB4FS

When the user's JCL DD JOBCAT or STEPCAT
statements specify a user’s (private) catalog, the
0OS/VS2 Scheduler calls [EFAB4FS to open the user's
catalog. See “"Open Catalog Control Blocks.™ a figure
in the “"Data Areas” section that shows how the TCB.
JSCB. and PCCBs are related to identify each open
catalog available to the user’s job.

3 1GCO002F

If the user has issued an OS catalog management
request and has specified a CVOL volume serial
number in the parameter list, then IGCO002F exits to
the CVOL Processor. IGGOCLCA, to process the
request in the specified CVOL (see 0S/VS2 CVOL
Processor Logic).

4 1GCO002F

When the user issues an OS catalog management
command without a CVOL volser. the command is
translated to a OS/VS2 catalog management request
and is processed by OS/VS2 catalog management
routines. When the processing completes, the return
code (and other information for the user's program. as
applicable) is translated to an OS catalog management
return code.

Note: OS catalog management requests usually apply
to NonVSAM, Alias. and GDG Base catalog records.

5 IGGOCLA1

When the user is an Access Method Services routine, a
part of OS/VS2 catalog management, called “‘catalog
management services”, processes the request. Catalog
management services routines are described in
Method of Operations Diagrams EA1 through EN|

When the user is a VSAM Open, Close, or End of
Volume routine, OS/VS2 calalog management
routines process the request. These routines are used
to retrieve, add 10, or update the information in
catalog records. Catalog management services
routines call the catalog management routines to
manipulate catalog record information. Method of

Figure 5. Notes to Method of Operation Diagram

The notes provide details about the processing shown in the diagram.

The notes also name the modules and routines that perform the functions
represented. The module and procedure names allow you to relate a process
step to a unit of code in the catalog management program listings.
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Diagram AA1l. Catalog Management Overview

JCL parameters

STEPCAT
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L} 1. Is the required user’s catalog open for processing?
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See Diagram BB1—-Opening A
VSAM User’s Catalog

Catalog Management Processing
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catalog
management
request
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Describes

an OS/VS2
catalog
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>

,Ly 3. Is the request an OS catalog management command?
No Yes

\

4. Translate the request intoan OS/VS2 catalog

management request.

See Diagram CA1—-Catalog
Controller Processing

5. Process the OS/VS2 catalog management request.

See Diagram DB1-0S/VS2
Catalog Management Overview
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Open
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tCTGPL

S

Catalog
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Notes for Diagram AA1

Catalog management is called when information in one of
the catalogs available to the caller is needed to open,
extend (obtain more space for), or close a data set.
Catalog management is also called when information
must be added to, deleted from, or modified within one of
the catalogs.

1 OS/VS Scheduler
2 1EFAB4FS

When the user’'s JCL DD JOBCAT or STEPCAT
statements specify a user’s (private) catalog, the
0S/VS2 Scheduler calls IEFAB4F5 to open the user’s
catalog. See “‘Open Catalog Control Blocks,” a figure
in the “Data Areas” section that shows how the TCB,
JSCB, and PCCBs are related to identify each open
catalog available to the user’s job.

3 1GCO002F

If the user has issued an OS catalog management
request and has specified a CVOL volume serial
number in the parameter list, then IGCO002F exits to
the CVOL Processor, IGGOCLCA, to process the
request in the specified CVOL (see OS/VS2 CVOL
Processor Logic).

4 1GCO002F

When the user issues an OS catalog management
command without a CVOL volser, the command is
translated to a OS/VS2 catalog management request
and is processed by OS/VS2 catalog management
routines. When the processing completes, the return
code (and other information for the user’s program, as
applicable) is translated to an OS catalog management
return code.

Note: OS catalog management requests usually apply
to NonVSAM, Alias, and GDG Base catalog records.

5 IGGOCLAL

When the user is an Access Method Services routine, a
part of OS/VS2 catalog management, called ‘‘catalog
management services”, processes the request. Catalog
management services routines are described in
Method of Operations Diagrams EA1 through EN1.

When the user is a VSAM Open, Close, or End of
Volume routine, OS/VS2 catalog management
routines process the request. These routines are used
to retrieve, add to, or update the information in
catalog records. Catalog management services
routines call the catalog management routines to
manipulate catalog record information. Method of

P

Operations Diagrams DA1 through DM3 describe the
0S/VS2 catalog management routines.
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Diagram BA1. Opening the Master Catalog

Master
Catalog’s
Volume

SYS1. NUCLEUS
data set

UCBs

Volume
serial
number

VTOC

-~ Yes No

Name = Z9999994.
VSAMDSPC.
timestamp

First ten
catalog
records
(control
intervals)

N 7. Retrieve the catalog’s seif-describing records.
;

~ 8. Build control blocks that describe the catalog to

Work area

CCHH of first
catalog control
interval

NIP processing:
IEAVNIPM

Find the VSAM master catalog

/‘% number
1. Retrieve the record describing the master catalog. Device

2. Is the master catalog’s volume mounted?

3. Mount the volume.

b 4. Search the VTOC for the master catalog’s DSCB.

S. Is the master catalog’s DSCB found?
Yes No

¥

Build control blocks to describe the master catalog

—

the OS/VS system.

9. Build control blocks that allow the OS/VS system -~
to read catalog records. )

10. Connect the catalog to the OS/VS system.

Work area

Volume
serial

type

CCHH of
first catalog
control
interval

Master
catalog

6. Terminate processing—put the CPU into ——_|
WAIT status,

Mounted
volume

————————">| See “Open Catalog
- Control Blocks”

\> See ‘““Catalog Data
Set Control

Blocks”

NIP processing:
IEAVNIPM

\\
‘ \CVT
tAMCBS
l AMCBS
t Master
catalog’s
ACB

. C
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Notes for Diagram BA1

The master catalog is opened when the OS/VS2 system is
started—during NIP (the nucleus initialization
procedure). When NIP finishes, the master catalog’s
control blocks are freed (during a *‘psuedo-close’) and the
master catalog is opened a second time. The master
catalog remains open as long as OS/VS2 is operational.
The master catalog is never closed, even though it is
conceptually described as a key-sequenced data set.

W 9 W

IEAVNIPM calls IEAVNP11
IEAVNPI1

The SYS1.NUCLEUS data set contains a record, labeled
“SYSCATLG™, that describes the master catalog’s
location—its volume serial number.

IEAVNP11

Each mounted volume on the OS/VS system is
described in one of the UCBs in the UCB table.

IEAVNP11

0OS/VS issues a message to the operator to mount the
volume containing the master catalog.

IEAVNP11

The volume’s table of contents (VTOC) contains a
DSCB identified by the name
Z999999n.VSAMDSPC. Taaaaaaa. Tbbbbbbb’, where
‘n’is ‘4 or ‘6’ and ‘a’ and ‘b’ are digits of the
timestamp, that describes the space containing the
first extent of the catalog’s low-key range. This part of
the catalog contains the catalog’s self-describing
catalog records in the first fourteen catalog control
intervals.

IEAVNP11
IEAVNP11
IEAVNP11
IEAVNP11

The ACB, CAXWA, and AMCBS describe the master
catalog to the OS/VS system.

IEAVNP11

The catalog is conceptually a key-sequenced VSAM
data set divided into key ranges.

10 IEAVNP11

The address of the AMCBS is put into the CVT to
connect the catalog control blocks to the OS/VS
system control blocks.

-

For additional information about topics related to
opening the OS/VS2 master catalog, see:

“Data Areas:”

Control Block Interrelationship Figures
Open Catalog Control Blocks
VSAM Control Blocks That Describe a Catalog
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Diagram BEB1. Opening A User’s Catalog

Master catalog

User-catalog
catalog record

Dynamically opening

a catalog
DC2 | DC3
9 22

1. Build a parameter list the for OS/VS Scheduler’s
Allocate Catalog Control module,

OS/VS Scheduler
Processing

SR

OS/VS Scheduler: Allocate Catalog Control

2. Call DynamicAllocation to allocate a device for
the catalog’s volume,

3. Obtain virtual storage for an ACB and a PCCB.

4. Build an ACB to describe the catalog, then open

See ‘““Open Catalog
Control Blocks™

the ACB. I

5. Build a PCCB to link the catalog’s ACB to the
tasks system control blocks.

Dynamic
Open 0OS/VS Scheduler
processing
CCA
6. Obtain the address of the new PCCB and save > tPCCB

tACB

it in the CCA.
7. Save the catalog’s ACB address in the CCA. ://’;::_’/’>

8. Return to the caller.

k Dynamically opening
a catalog
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Notes for Diagram BB1

A user's catalog is opened when one of the following
conditions occurs:

When the catalog’s DSNAME is specified in the user’s
JCL JOBCAT or STEPCAT DD statements, the
0OS/VS Scheduler calls IEFAB4FS to open the catalog
before the user’s program begins processing.

When an Access Method Services routine specifies a
DSNAME that is in an unopened catalog, the catalog
management search routine calls IEFAB4FS5 to open
the catalog. This process is called dynamic opening
and occurs while the user’s program is processing.

The user’s catalog remains open until all tasks that
need to access the catalog have completed. When all
tasks that use the user’s catalog are complete, the
0OS/VS Scheduler closes the catalog.

When the OS/VS Scheduler opens and closes a user’s
catalog, the process is similar in concept to a user’s
program opening and closing a key-sequenced data
set.

IGGOCLA3: IGGPACI
IEFAB4FS
IEFAB4FS

The ACB and PCCB describe a user’s catalog to the
0S/VS system. The ““‘Open Catalog Control Blocks”
figure, in the “Data Areas” section, shows the control
blocks that describe a catalog to the user program’s
TCB.

IEFAB4FS calls IDACAT11

The ACB is opened by issuing an OPEN macro
instruction, resulting in SVC 19, that refers to the
ACB.

IEFAB4FS calls IEFAB4EF
IGGOCLA3: IGGPGPCC

When a catalog is opened as a result of a catalog
management request, the address of its ACB and
PCCB is saved in the CCA.

IGGOCLA3: IGGPGPCC
IGGOCLA3: IGGPACI

(\.

For additional information about topics related to
opening a user’s catalog, see:

“Data Areas:”

Control Block Interrelationship Figures
Open Catalog Control Blocks
VSAM Control Blocks That Describe a Catalog
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Diagram CAl. Catalog Controller Processing
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Notes for Diagram CA1l

OS catalog management commands are used to process
information in an OS system catalog. OS/VS2 catalog
management can convert the OS commands and
parameter lists to OS/VS2 catalog management
commands and control blocks.

1

2

IGC0002F

(Receives control from dummy catalog module
1GG026DU).

IGC0002F: STRTCNTL

When the caller issues a call to OS/VS2 catalog
management, register 1 contains the address of a
CTGPL—<catalog parameter list.

When the caller issues an OS catalog management
command, register 1 contains the address of a
CAMLSTD control block—a parameter list provided
by the caller of OS catalog management.

IGC0002F: STRTCNTL

If the OS catalog management request includes a
CVOL volume serial number in the parameter list,
then IGCO002F transfers control to the CVOL
processor (IGGOCLCA), which processes the request
in a CVOL and returns directly to the caller (not to
IGOO002F).

If no CVOL volume serial number is supplied, an OS
catalog management request must be translated into
an appropriate MVS catalog management request, as
follows:

OS Request MYVS Request
CATALOG DEFINE NONVSAM
UNCATALOG DELETE NONVSAM
RECATALOG ALTER NONVSAM
LOCATE by name SUPERLOCATE
INDEX(BLDA, BLDG, DUMMY DELETE

BLDX, DLTA,

DLTX, DRPX,

LNKX)

A DUMMY DELETE request is a standard MVS
DELETE request with a zero data set type in the
CTGPL (CTGTYPE=0). It causes MVS catalog
management to find the proper CVOL for this INDEX
request based on the first qualifier of the data set
name.

A LOCATE-by-block request without a CVOL volume
serial specified will result in a return code of 4.

F

IGCO0002F: STRTCNTL

Before the OS/VS request is issued, the original
request’s type (OS or OS/VS) is saved.

IGC0002F XCTLs to IGGOCLA1
IGGO102F (secondary entry point of IGC0002F)

IGC0002F: RESMCNTL calls OSVOLST and
OSRETCD

IGCO0002F

For additional information about topics related to
catalog controller processing, see:

“Data Areas:”

Catalog parameter list (CTGPL) description and
format

“Diagnostic Aids:”
Catalog management return codes

For additional information on dummy catalog module
1GG026DU, see OS/VS2 System Programming
Library: Data Management
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Diagram DA1. OS/VS2 Catalog Management Table of Contents

0S/VS2 catalog
management
overview

Diagram DB1

I

$earch: Retrieve
the base catalog

Check security
authorization

GENDSP: List the
contents of a data

SUPERLOCATE:

List a data set's

LOCATE: Retrieve
catalog information

UPDATE: Modify
catalog information

LSPACL: Build
an “available
space” report

generation data
set's record

Diagram DG6

nonunique VSAM
data space

Diagram DJ1

record space volumes
Diagram DC} Diagram DD] Diagram DF| Diagram DGI Diagram DE| Diagram DH1 Diagram DK
. UPDATE-Extend: Modify RLUSE: Reset
LOCATE based on Obtain a catalog Obtain additional vodity s RELSE: Reve
3 record field's ; catalog record a VSAM data
a generic name space for a VSAM e .
value object field's value wt
Diagram DG5 Diagram DL 1 Diagram DI | Diagram DM 1 Diagram DI3
; Suballocate: Obtain
Locate a space from a
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Diagram DB1. OS/VS2 Catalog Management Overview

VSAM Open, Close, and End-of-
Volume, and Access Method
Services issued CATLG (SVC 26)
for an OS/VS2 Catalog Record.
0S/VS2 Catalog Management
begins here.

OS/VS2 catalog management

R1

CTGPL

Request type e ———
~

Catalog record ~N
7 identifier ~—_\

-

tCTGKL

tCTGEL

0O8/V82 catalog

0O8/VS2 cutalogrecord
(from step 5)

pd
I Password —|/

QOperator-supplied

password j

CCACDI

[ Retwm cote = 13- Return to the caller. 2Z22{ Return code |

~—
CTOFLSN ™~

0S/VS catalog management

1.

. Issue GETMAIN for CCA. If GETMAIN fails, issue
. Establish a recovery environment.

. Build and initialize a CCA for the caller’s request.///
. Initialize the caller’s CTGPL and CTGFLs. %
. Retrieve the catalog record identified by t

. If the caller issued an Access Method Services

. Check the caller’s authorization to use the record:

>9.
SUPER- » (See Diagram DG1, “SUPERLOCATE,
LOCATE Build a List of all Volumes Associated

GENDSP’ (See Diagram DF 1, “GENDSP: Build a

LOCATE M (See Diagram DEI, “LOCATE: Retrieve
UPDATEMP» (See Diagram DHI, “UPDATE. Modify
LSPACE Ml (See Diagram DK 1, “LSPACE: Build an
10.

11.

12.

If caller is not in supervisor state or key 0, validity-
check the CTGPL. If check fails, issue WTO Lo
message IEC3381 and return to caller.

WTO message IEC3391 and return to caller.

he caller:
(See Diagram DCI, “Search: Retrieve the Base
Catalog Record.”) ™3

command, process it and bypass steps 3 through 5.
(See Diagram EB1, ‘“Catalog Management Services
Overview.”)

(See Diagram DDI, “Check Security Authorization.”)

Authorized Not authorized

L4

Determine the request type and process it:

with a DSNAME.”)

List of all Data Sets in a VSAM Data
Space.”)

Catalog Information.™)

Catalog Information.”)

‘Available Space’ Report.”)

Release virtual storage obtained for this request.

Write problem determination message and set error
code, if any.

Release recovery environment.

Register 15

CCA CTGPL CTGFLs

tCTGPL -i j r:l
T Buffer

—— N ———

OS/VS2 catalog management buffer

Catalog record I

C

Jed
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Notes for Diagram DB1

Catalog Management is called when VSAM Open, Close,
End of Volume, or the Access Method Services routines
issue the CATLG macro instruction (SVC 26). Register 1
contains the address of the caller’s catalog parameter list.
The catalog parameter list identifies which catalog record
to process and what process to perform.

Catalog Management is also called when the user’s
program issues OS Catalog Management macro
instructions: CAT, LOC, RECAT, and UNCAT. The
user’s program builds a CAMLST parameter list to
describe the request. Register 1 points to the CAMLST.

A user’s program can access the OS/VS2 catalog by
issuing an Access Method Services utility request. Access
Method Services translates the request into an SVC 26
and a catalog parameter list.

IGCO0002F

Receives control from dummy catalog module
1GG026DU.

Register 1 contains the address of a catalog parameter
list (CTGPL). OS/VS Catalog Management transfers
control (XCTL) to OS/VS2 catalog management load
module, IGGOCLATL.

IGGOCLAT1 calls IGGOCLC9 to process the VSAM
catalog management request.

1 IGGOCLCY: BLDCCA

A call is made to the task supervisor validity-check
routine to verify that the storage passed as a CTGPL is
owned by the caller. A condition code of 8 is set in the
PSW if the check is successful.

2 IGGOCLCY: BLDCCA

Issue a page boundary GETMAIN for CCA and
record areas. If return code is not zero, issue message.
Set return code 8 in register 15 if caller was a
SUPERLOCATE request or a translated request. If it
was not, set reason and error code and module ID in
the CTGPL.

3 IGGOCLCY: BLDCCA
Issue ESTAE to establish recovery environment.
4 1GGOCLCY9: BLDCCA

The catalog control area (CCA) contains data about
catalog records retrieved to process the request. The
CCA also contains a register save area that shows the
flow of control between catalog management routines
used to process the request.

r

Each time a catalog management routine calls another
catalog management routine, the contents of registers
12, 13, and 14 are put in the CCA’s register save area.
Register 13 contains the address of the next 12-byte
register save area in the CCA. Register 12 contains the
address of the calling routine. Register 14 contains the
return address to the calling routine.

5 IGGOCLAB: IGGPACDY (calls IGGPSCNC

(IGGOCLAY))

The caller’s work area and each CTGFL are checked
to ensure that it is within the caller’s address space.

The CTGFL’s field-name value is used to obtain
dictionary data that defines the field’s characteristics
and location within the record.

6 IGGOCLAB: IGGPACDV (calls IGGPSCAT

(IGGOCLAH))
The catalog record is identified by the caller’s dsname

value, volume serial number, or control interval
number.

7 IGGOCLAB: IGGPACDY (calls IGGPCDVR
(IGGOCLAT))
An Access Method Services command is translated
into a catalog management services request to create,
modify, delete, or list catalog records.

8 IGGOCLAB: IGGPACDY (calls IGGPCKAU
(IGGOCLBM))

The caller’s request type determines the level of
authorization that allows the OS/VS2 catalog
management routines to complete the caller’s request.

9 IGGOCLAB: IGGPACDY (calls IGGPSLOC
(IGGOCLAM), IGGPGDSP (IGGOCLBJ), IGGPLOC
(IGGOCLAZ), IGGPUPD (IGGOCLAY), or IGGPLSP
(IGGOCLBK))

IGGPSLOC:

A SUPERLOCATE request builds a list of all
volumes and units associated with a dsname.

IGGPGDSP:

A GENDSP request builds a list of all VSAM data
sets in a VSAM data space.

IGGPLOC:

A LOCATE request retrieves information from the

catalog record.

~

IGGPUPD:

An UPDATE request modifies information in a
catalog record. An UPDATE request can also
obtain direct-access space for the data set or index
identified by the dsname value.

IGGPLSP:

A LSPACE request determines the amount of
available space on a direct-access volume, when the
volume is described in a VSAM catalog.

10 IGGOCLCY: IGGPRCU

When the OS/VS2 catalog management request is
complete, all virtual storage obtained for work areas,
control blocks, and the request’s CCA is returned to
the OS/VS system.

11 IGGOCLCY: IGGPRCU

Write problem determination message if it was a
SUPERLOCATE request or a translated request and
set error code in CTGPL.

12 IGGOCLCY: IGGPRCU
Issue ESTAE to remove recovery environment.

13 OS/VS2 catalog management common processing
(IGGOCLC9) sets a return code in register 2 and
returns to IGGOCLAL.

IGGOCLA1 transfers control (via XCTL) to
IGGO102F, an entry point in IGCO002F. If OS/VS2
catalog management determines that CVOL
processing is required, IGGOCLA1 exits to
IGGOCLCA—the OS/VS CVOL processor.

IGCOO002F puts the return code into register 15 and
returns to the caller via the SVC return.

For additional information about topics related to the
0S/VS2 catalog management overview, see:

“Data Areas:”

Catalog communications area (CCA) format and
description

Catalog parameter list (CTGPL) format and
description

Field name dictionary

“Diagnostic Aids:”

CCA register save area
Catalog management return codes

For additional information on dummy catalog
module, see OS/VS2 System Programming Library:
Data Management
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Diagram DC1. SEARCH: Retrieve the Base Catalog Record, Search the Caller-Specified Catalog

DB1] DG1| EB2 | EB3| EH3
2 A3,4 AWL,15A 20 A 20

CTGPL
Catalog [—— — —-——3> 1. Did the caller identify a catalog to search?

identifier Yes No
DcC2
: Step 10,

Locate the caller-specified catalog

When the catalog identifier points to a catalog’s ACB: CCA
:> 2. Put the catalog’s ACB address into the CCA. > ti‘g;‘“'s
3. Search the catalog for the caller’s information. 1 Buffer

(See Steps 25—32.) Is it found?
See “Open Catalog Yes No
Control Blocks”
b Return on error to the caller. Buffer
PCCBs Object’s base

m T — \I Return to the caller. catalog record
‘ | When the catalog identifier points to a catalog’s DSNAME:
\ l
— -4 —> 4. Examine each PCCB for a matching DSNAME.
Is it found?
No Yes

R

5. Search the master catalog for a user-catalog
catalog record with the catalog’s DSNAME.
Is it found?

Yes No
DSNAME‘l ID=X l t
Return on error to the caller.

6 Is the catalog’s DSNAME an alias?
No Yes

catalog

@--—-

7. Determine the true name of the user’s
catalog and examine each PCCB for a
matching DSNAME. Is it found?

No

Q[0
step 9

Yes
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Notes for Diagram DC1

|1

| 2

IGGOCLAH: IGGPSCAT calls IGGPSC2 (IGGOCLAH)

The CTGPL's catalog identifier field, set by the caller,
can contain the address of a catalog’s ACB, the
address of a catalog's DSNAME, or 0.

IGGOCLAH: IGGPSC2

The catalog specified by the caller is the only catalog
searched. The Catalog Management Services DEFINE
routine calls the Search routine to confirm that, when
a caller wants to create a VSAM cluster or catalog, the
new cluster or catalog DSNAME isn’t duplicated in
the catalog. The caller (Catalog Management Services
DEFINE routine) expects the ‘‘no record found”
return code.

IGGOCLAH: IGGPSC2 calls IGGPDOG (IGGOCLA3)
IGGOCLAH: IGGPPCCP calls IGGPGPCC (IGGOCLA3)

If the CTGPL'’s catalog identifier field contains the
address of a catalog DSNAME, the search routine
examines each protected catalog control block (PCCB)
for a matching DSNAME field. Each PCCB contains
the address of its catalog’s ACB.

If no PCCB contains a matching DSNAME, the
user-supplied catalog DSNAME refers to either a
nonexistent catalog or to an unopened catalog.

IGGOCLAH: IGGPPCCP calls IGGPDOG (IGGOCLA3)

The AMCBS (addressed by the CVT) contains the
address of the VSAM master catalog’s ACB.

IGGOCLAH: IGGPPCCP
IGGOCLA3: IGGPDOG calls IGGPGRE
IGGOCLAH: IGGPPCCP calls IGGPGPCC (IGGOCLA3)

e

For additional information about topics related to
Search processing, see:

“Data Areas:”

Cluster catalog record description

Volume catalog record description

Access method control block (ACB) format and
description

Catalog communications area (CCA) format and
description

Catalog parameter list (CTGPL) format and
description

CTGPL search options

Private catalog control block (PCCB) format and
description

Access method control block structure (AMCBS)
format and description

Open Catalog Control Blocks
“Diagnostic Aids:”

Catalog management return codes
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Diagram DC2. SEARCH: Retrieve the Base Catalog'Record, Search All Catalogs Available to the Caller

DC1
PCCB step 4,6,

Locate the caller-specified catalog (continued)

Open bit
ison

]

No

- > 8. Isthe user’s catalog open?

DC1
Yes nmmm— ., >

' P ——
9. Open the user’s catalog.—————'—'—"’/

I See Diagram BB1—-Opening A User’s Catalogl

JCL statements
JOBCAT = DSNAME  |— — —= — —

STEPCAT = DSNAME

User’s
catalogs

Search the JOBCAT or STEPCAT catalogs

No

CTGPL

Catalog
identifier }_

Master
catalog

11. Search each user-specified JOBCAT and

= 10. Did the user’s JCL parameters include a JOBCAT
or STEPCAT?
Yes

STEPCAT catalog for the caller’s
information, (See steps 25—32.)
Is it found?

No Yes

bReturn to the caller. ZZzZZZ

:—ﬁ See “Open Catalog
Control Blocks”

L

Search the master catalog

Yes

13.

No

|

14.

> 12. Isthe data set’s DSNAME in the form “A.B’'?
No

Search ti.e master catalog for the caller’s

information. (See steps 25—-32.) Isit
found?
Yes

h Return to the caller.}

Return on error to the caller.

CCA

tBuffer

Return
code

ALTLLLRRRLTLLLLLLLRRIRLARR LR VLR VLV

Dynamically
opened user’s
catalog

Buffer

Object’s base

catalog record
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Notes for Diagram DC2

8 IGGOCLAH: IGGPPCCP

9 IGGOCLAH: IGGPPCCP calls IGGPACI

10 IGGOCLAH: IGGPSC?2 calls IGGPCSCP (IGGOCLA3)

If the CTGPL’s catalog identifier field contains 0, the
user catalogs specified by the user's JCL JOBCAT and
STEPCAT DD statements, and the master catalog, are

searched until either the record is found or there are
no more catalogs to search.

The JSCB contains the address of the first PCCB in

the PCCB chain. Each PCCB describes one of the user

catalogs that have been opened to satisfy the user’s
JCL JOBCAT and STEPCAT DD statements. A
PCCB contains the address of a catalog’s ACB. The
catalog’s ACB address is put in the CCA to identify
the catalog being searched.

11 IGGOCLA3: IGGPCSCP calls IGGPDOG
12 IGGOCLA3: IGGPCSCP
13 IGGOCLA3: IGGPCSCP calls IGGPDOG
14 IGGOCLA3: IGGPCSCP

r\

For additional information about topics related to
Search processing, see:

“Data Areas:”

Cluster catalog record description

Volume catalog record description

Access method control block (ACB) format and
description

Catalog communications area (CCA) format and
description

Catalog parameter list (CTGPL) format and
description

CTGPL search options

Private catalog control block (PCCB) format and
description

Access method control block structure (AMCBS)
format and description

Open Catalog Control Blocks
“‘Diagnostic Aids:”

Catalog management return codes
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Diagram DC3. SEARCH: Retrieve the Base Catalog Record, Search the Catalog Identified by a Qualified Name

PCCBs
| | DSNAME —————
Open bit kA
is on

Master
catalog

Alias catalog record

I DSNAME IlD=X 1

_J

User’s-catalog catalog record

DSNAME | ID=U

C—

35: 14 15. Examine each PCCB for a DSNAME that matches
- No “A”_ Is it found?

Yes —®

16. Search the master catalog for a catalog record
with DSNAME “A B”. (See steps 25—32.)
Is it found? -

No Yes mummm Return to the caller. ~

Search the user’s catalog identified by DSNAME or
qualified (alias) name “A”

cca
t Buffer L\

Return
-~ 1 code

Buffer

Object’s base
catalog records

17. Search the master catalog for a user-catalog or
alias catalog record with DSNAME “A”’. (See

steps 25—32.) Isit found? ;‘D

Yes No

18. Return on error to the caller. /

— — — —F 19. Is “A” an alias?

No Yes

-

—> 20. Determine the true name of the user’s
catalog and examine each PCCB for a
matching DSNAME. Is it found?

Y'es No-@

— > 21. Is the user’s catalog open?
Yes No

22. Open the user’s catalog.

User’s

> 23. Search the user’s catalog for a catalog record

catalog

with DSNAME “A.B”. (See steps 25—32).
Is it found?

Yes : @
‘ 24. Return on error to the caller.} /
Return to the caller.

21%

N\

Y

See Diagram BB1—Opening A User’s
Catalog é@

OR

Buffer

User-catalog or
alias-name catalog

record

See ‘‘Open Catalog
w Control Blocks™

Dynamically
opened user’s
catalog
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Notes for Diagram DC3

15 IGGOCLA3: IGGPCSCP calls IGGPCPCC
16 IGGOCLA3: IGGPCSCP calls IGGPDOG

17 IGGOCLA3: IGGPCSCP calls IGGPDOG

18 IGGOCLA3: IGGPCSCP

19 IGGOCLA3: IGGPDOG

20 IGGOCLA3: IGGPDOG calls IGGPGRE

If the PCCB identifies a CVOL-type catalog,
IGGPDOG initializes the controller’s work area for
CVOL processing and exits to [IGGOCLCA—the
0S/VS CVOL processor.

21 IGGOCLA3: IGGPCSCP
I 22 IGGOCLA3: IGGPCSCP calls IGGPCSDO (IGGOCLAH)
23 IGGOCLA3: IGGPDOG
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Diagram DC4. SEARCH: Retrieve the Base Catalog Record, Retrieve the Caller-Specified Record

Catalog

Catalog
index

Lrecords
]

Register 11 CTGPL
Catalog record
feCA identifier
CCA
Request
options ~ ~
=~ ~
tRPL ~
tACB
Index

Index record

lDSNAMEl RBA J

Catalog
true-name
records

Catalog
data
records

Data

High-key range

True-name record

DSNAME | CI#J

Low-key range

record o

Object’s base Ve

CI#|DSNAME| ID| Data

Extension records

Cl# l Data

Step | Step | Step | Step | Step | Step
3 11 13

16 17 23

Search a catalog to retrieve the caller-specified record

;____“E 25. The catalog record identifier addresses either:

. Put the catalog’s ACB address into the RPL.

. Is the DSNAME an alias?

32.

e A data set’s DSNAME or a volume’s serial
number

| S

or

e A catalog record’s control interval number

b@

RPL

Allocate and initialize an RPL for the catalog
being searched.

Search the catalog’s index and true-name
records to find the catalog record’s control

interval number. Is it found?
No

29. Set an error code and return, M

Yes

31. Obtain the control interval number of the ——
- P
object’s catalog record.

Request
options

tCatalog’s
ACB

Return
W code

CCA J
tRPL

tBuffer

Read the catalog record from the OS/VS2 catalog __|
into a catalog management buffer, ‘J@ catalog record

NSNS,

C ‘

Buffer

Alias catalog
record

OR
Buffer

Object’s base
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Notes for Diagram DC4
25 IGGOCLA3: IGGPDOG
26 IGGOCLAS3: IGGPRPLF and IGGPRPLM

For additional information about topics related to
Search processing, see:

The search routine assigns one request parameter list
(RPL) to the caller. Catalog management routines
issue GET and PUT macro instructions to retrieve and
write catalog records. Each record-management
request (GET, PUT, etc.) needed to satisfy the caller’s
catalog-management request refers to this RPL. This
RPL is initialized for a caller and used as often as

“Data Areas:”

Catalog record general format and description
Catalog communications area (CCA) format and
description

“Diagnostic Aids:”

Catalog management return codes

1§ uonesadQ jo poyIdW

necessary to process the caller’s catalog-management
request. When the caller’s catalog-management
request is completed, the RPL is assigned to another
caller.

27 IGGOCLA3: IGGPGPCC
28 IGGOCLA3: IGGPDOG

The goal of the search is to find the true-name record
identified by the DSNAME or the volume serial
number. The true-name record contains the DSNAME
or volume serial number and the control interval
number of the cluster, data, index, nonVSAM, alias,
GDG base, or volume catalog record.

29 IGGOCLA3: IGGPDOG
30 IGGOCLA3: IGGPDOG
31 IGGOCLA3: IGGPDOG calls IGGPGRE
32 IGGOCLA3: IGGPDOG

The catalog record is located by its control interval
number and read into a catalog management buffer.
The buffer’s address is put into the CCA.
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Diagram DD1. Check Security Authorization

Virtual Storage for the Caller’s Program

R11
CTGPL
1CCA TG
Request
. Option
CCA AN
Password -
tCTGPL Checking b~ ’\\
Options
tCatalog ptions
Record User-
Supplied
A tACB Password
Caller’s
Identity

Catalog Management Buffer

Catalog Record
(Retrieved by the Caller)

F¥  Header @
RACF -

Indicator

Password
Set of Fields

Passwords

Code Word

Number of
Attempts

ACB

r tCAXWA

CAXWA -

RACF Indicator
for Containing
Catalog

N

tCatalog’s
RACF Profile

Operator
Reply

Password

@w Verify the caller’s authority to bypass security checking

1. Does the caller want to bypass security checking?
¥ No Yes

2. Is the caller in either protection key
0 or supervisor state”

OK Return Error Return

>

@ Check the user-supplied password
A

AN i\ 3. Determine the type of security to be checked.

(See Diagram DL1. “Obtain a Catalog Record Field's
Value.™
5. Is user authorized through any RACF-indicated

sovrce?
No Yes

| SN

6. Are there any non-RACF sources through which
authorization can be obtained?
Yes No

| =

’)\J 7. s there a user-supplicd password?
Yes No

y

N . .
f> 4. Obtain the password from the catalog record.

Console or
TSO Terminat

8. Reqguest the password.

—">9. Does the password in the catalog record equal the
user-supplicd password?
Yes No

¢

=»10. Did the user exhaust the number of attempts
he has to supply the password”
Yes No

Error Return

“Supply Correct | Type|
Passwaord for {Codewaord |
Data Set™
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Notes on Diagram DD1

IDA0192C and IGGOCLAB: IGGPACDY (calls
IGGPCKAU (IGGOCLBM))

When the VSAM Open routine (IDA0192C) calls
0S/VS2 Catalog Management to retrieve a cluster
catalog record, the security checking routine confirms
the user’s authorization to gain access to the cluster.
See VSAM Open Processing, in OS/VS2 Virtual
Storage Access Method (VSAM) Logic, for details
about connecting a data set to a user’s program (open
processing).

IGGOCLAT: IGGPCDVR (calls IGGPCKAU
(IGGOCLBM))

When an Access Method Services routine calls a
catalog management services routine, the security
checking routine confirms the user’s authorization to
gain access to the catalog or to a specific catalog
record.

The catalog record containing the password(s) is
available in the buffer addressed by the caller’'s CCA.

The RACEF indicator is contained in the catalog record
for VSAM data sets. If an entity is protected by RACF
and passwords, only RACF authorization will be
checked. In some cases, the source of authorization to
an item may be obtained either from the item itself or
from another source. For example, one can export a
cluster by having an authorization to the cluster or to
the catalog that contains the cluster.

The type of processing that the user is allowed to do
with the data set is determined by the password or
RACEF authorization. The levels of authorization are:

« RACEF alter authorization or master password: The
user is allowed to modify passwords and catalog
records that describe his data set, and to process
his data set’s control intervals and records.

« RACEF control authorization or control-interval
password: The user is allowed to process the data
set’s control intervals as wells as its records.

« RACF update authorization or update password:
The user is allowed to process his data set’s
records.

« RACEF read authorization or read-only password:
The user is allowed to read, but not to write (add or
update), records in his data set.

1 IGGOCLBM: IGGPCKAU

If the user’s security has been verified during a

9

C

previous catalog management request, the caller
(VSAM Open) can set the CTGPL’s
bypass-security-checking flag on.

IGGOCLBM: IGGPCKAU

Other catalog management callers, such as the user’s
program (with Access Method Services commands),
and utility programs, are not in protection key 0 or
supervisor state. If these programs attempt to bypass
security checking, the security checking routine sets an
error return code that prevents further catalog
management processing for the caller’s program.

IGGOCLB6: IGGPSPSC

Check for special situations and determine what levels
of security need to be verified and on which entity
security verification is to occur. Check, also, for cases
in which no verification is required.

IGGOCLBM: IGGPCKEX

The password is in the password set of fields in the
cluster, data, or index catalog record. The CTGPL can
contain a password that the user supplied in a JCL
statement.

IGGOCLBM: IGGPPWVR (calls IGGPRACV
(IGGOCLDQ))

If a source through which one may obtain
authorization is RACF-protected, IGGPRACYV is
called to check for RACF authorization. If RACF
authorization to the entity cannot be obtained through
the RACEF sources, then password checking is
performed on the non-RACEF sources.

IGGOCLBM: IGGPPWGT

The console operator, or TSO user, can reply to the
VSAM request-for-password message with a password.

IGGOCLBM: IGGPPWVR

10 IGGOCLBM: IGGPPWVR

For additional information about topics related to
password checking processing, see:

“Data Areas:”
Password set of fields description
“Introduction:”

Passwords
Password processing restrictions
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Diagram DD2. Check Security Authorization

Virtual storage for the caller’s program
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4
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return to the caller.

16. Set an error return code—security verification
error—and return to the caller.
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Notes for Diagram DD2
11 IGGOCLB6: IGGPINMD

If the user supplied the correct master password or has
RACEF alter authorization, the user security
verification routine (USVR), if it exists, is bypassed. If
a USVR exists, the USVR exit is taken only if the user
provided another type of password correctly.

12 IGGOCLB6: IGGPINMD

If a user security verification routine exists, its name is
in the catalog record’s password set of fields.

13 IGGOCLB6: IGGPINMD

The user security verification routine (USVR) is an
installation-supplied routine that confirms a user’s
authorization to gain access to the data set. The USVR
confirms that the user satisfies the installation’s
security verification criteria.

e

For additional information about topics related to
security checking processing, see:

“Data Areas:”

Cluster catalog record description
Password set of fields description

“Diagnostic Aids:”
Catalog management return codes
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Diagram DE1. LOCATE: Retrieve Catalog Information
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Notes for Diagram DE1 7

IDA0192C 3 IGGOCLAZ: IGGPSCNF (calls IGGPUPGD) The sequence number of each set of fields that satisfies

Ls uonesadQ jo poyId

The VSAM Open routine issues the CATLG macro
instruction (SVC 26) to obtain data set and volume
information about the user’s data set and index. See
VSAM Open Processing, in OS/VS2 VSAM Logic, for
details.

IDAOSS7A

The VSAM end of volume routine issues the CATLG
macro instruction (SVC 26) to obtain volume
information about the extents added to the user’s data
set. See VSAM End-of-Volume Processing, in
0S/VS2 VSAM Logic, for details.

IGGOCLAB: IGGPACDY (calls IGGPLOC
(IGGOCLAZ))

When the caller issues a CATLG macro instruction,
register 1 points to the caller’s catalog parameter list
(CTGPL). The CTGPL’s request options are decoded
and the base catalog record is retrieved for the
request. See Diagram DB1, OS/VS2 Catalog
Management Overview, for details about initial
catalog management processing and request decoding.

IGGOCLB7: IGGPRUS, IGGPFRWK (calls IGGPLOC
(IGGOCLAZ))

Upon completion of Reuse processing, LOCATE is
called to return catalog field information from the
reset entry.

IGGOCLAZ: IGGPEXT (calls IGGPSCNC (IGGOCLAY))

Each CTGFL is initialized with the dictionary entry
associated with the CTGFL’s field-name value. Calls
from within catalog management (as opposed to
external calls, such as LOCATE) enter at this point to
use the field management retrieval function.

IGGOCLAZ: IGGPSCNF

Steps 3 through 16 are performed for each of the
caller’s CTGFLs.

The Locate routine processes each CTGFL associated
with the caller's CTGPL and returns as much
caller-requested data (in the caller’s work area) as the
caller’s test conditions and work area size permit.

A caller may request catalog information from an
associated upgrade entry by using upgrade field
names.

IGGOCLAZ: IGGPUPGD

The upgrade entry may not be in the catalog
management buffer. If it is not in the buffer, the
associations in the current entry are used to retrieve
the upgrade entry.

IGGOCLAZ: IGGPSCNF

The caller's CTGFL list contains the address of each
CTGFL required to satisfy the caller’s need for catalog
information. Each CTGFL describes one of the
catalog record fields to be retrieved. Each CTGFL is
completely processed before the next one is started.

IGGOCLAZ: IGGPSCNF (calls IGGPTSTS
(IGGOCLBA))

A caller might make conditional requests for retrieval
of catalog record fields. For example, a chain of
CTGFLs might be supplied with the request and
processed together. The first CTGFL identifies a field
to be retrieved and points to subsequent CTGFLs that
contain the names of catalog fields to be tested, the
test conditions (equal, low, high, etc.), and the address
and length of the caller’s test data area. The catalog
record fields identified by the second and subsequent
CTGFLs are compared to (or tested against) the
caller’s data. If the comparison satisfies the test
conditions, the catalog record field specified by the
first CTGFL is retrieved.

IGGOCLBA: IGGPTSTS

If the caller wants to retrieve a catalog record’s header
field, the field’s data is retrieved if all tests are
satisfied.

If the caller wants to retrieve a field from one of the
sets of fields that follow the header fields, the field’s
data is retrieved from each set of fields that satisfies all
tests.

the tests is put in the CCA. After the sets of fields have
been tested, the sequence numbers in the CCA are
used to identify each set of fields that contain
caller-requested data.

For additional information about topics related to
LOCATE processing, see:

“Data Areas:”

Catalog record description and format
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Diagram DE2. LOCATE: Retrieve Catalog Information
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Notes for Diagram DE2

8 IGGOCLAZ: IGGPLOC2 15 IGGOCLAZ: IGGPSHIN

65 uonerddQ jo poyrdp

A combination name refers to a set of related catalog
field names, and is used by the caller instead of a
separate CTGFL for each field name.

IGGOCLAZ: IGGPLOC2

The combination name index has an entry for each
field name in the combination. The Locate routine
processes each field name entry in the combination
name index sequentially, starting at the index of the
first field name entry for the combination, and ending
when the number of entries processed equals the
number of field names associated with the
combination name.

The test sequence (if any) associated with a
combination-name CTGFL is done only once, not
once for each field name in the combination.

10 IGGOCLAZ: IGGPLOC2

The address of the catalog’s ACB is in the CCA. All
other catalog record fields that the caller can request
are in the catalog record. Each catalog record field is
identified by its field name.

11 IGGOCLAZ: IGGPLOC?2 (calls IGGPGVAL

(IGGOCLBA))

Diagram DL1, Obtain A Catalog Record Field’s
Value, shows how the requested catalog record field
(specified by its field name in the CTGFL) is located
for the Locate routine.

12 IGGOCLAZ: IGGPSHIN

The first two fields in the caller’s work area specify the
number of bytes the caller allocated to the work area
and the number of bytes that contain catalog record
field data (the “‘current total length” field). If the
“current total length” exceeds the work area length,
the current total length field is updated with the length
of the catalog record data, but the data itself is not
moved in the caller’s work area.

14 IGGOCLAZ: IGGPSHIN

The Locate routine puts the beginning address and the
length of the catalog field into the CTGFL'’s field-data
entry.

The CTGFL's field-data entry contains the beginning
address and length of the data in the caller’s work
area. When control is returned to the caller, the caller
can use the field-data entry to locate a specific field's
data in the work area.

16 IGGOCLAZ: IGGPSCNF

If the field name processed required the upgrade entry
to be read in, the original entry is restored before the
next CTGFL is processed.

17 IGGOCLAZ: IGGPEXT

If this function was requested by an internal catalog
management function, final derived volume
processing must be done. This processing consists of
generating certain volume entry fields from the
catalog information returned in the user’s work area.

18 IGGOCLAZ: IGGPLOC

For additional information about topics related to
LOCATE processing, see:

“Data Areas:”

Catalog parameter list (CTGPL) description and
format

Field parameter list (CTGFL) description and
format

Catalog communications area (CCA) description
and format

Catalog record field names and descriptions

“Diagnostic Aids:”

Catalog management return codes
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Diagram DF1. GENDSP: List the Contents of a Data Space
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Notes for Diagram DF1

The caller (an OS/VS Utilities program or OS/VS Open)
specifies the GENDSP option of LOCATE to obtain the
control interval number of the catalog record of each
object (cluster, data set, index, and catalog, etc.) that is
contained in a VSAM data space. The caller identifies the
data space with its volume serial number and data space
name (from the format-1 (identifier) DSCB).

1 IGGOCLBJ: IGGPGDSP

The user-provided work area is tested to ensure that
the minimum size has been provided. The GENDSP
routine tests the first seven characters of the data
space name to determine whether the data space is
unique. A data space name beginning with
+Z999999..." is a nonunique data space.

2 IGGOCLBJ: IGGPGUDS

The true-name catalog record associates the data
space name with the control interval number of the
catalog record that describes the data space.

3 IGGOCLBJ: IGGPGUDS

The fixed length of the control interval number area
and the control interval number are put into the
user-provided work area.

5 IGGOCLBJ: IGGPGDSP

The CCA, a CPL, and two FPLs are set up to extract
the data space group set of fields for the appropriate
data space. The DSCB timestamp value is calculated
from the data space name and used as the test value.

6 IGGOCLBJ: IGGPGDSP
Three FPLs are set up and the Data Set Directory
entry is extracted.

7 IGGOCLBJ: IGGPGDSP
Scan the Data Set Directory set of fields to find a data
space sequence number match.

8 IGGOCLBJ: IGGPGDSP

When a sequence number match is found, the volume
ACB address, the length of the control interval
number area, and the control interval number are put
into the caller’s work area.

-

For additional information about topics related to
GENDSP processing, see:

“Data Areas:”

Volume catalog record description and format
Fields derived from information in the volume
catalog record

Volume catalog record sets of fields' descriptions
and formats

‘“‘Diagnostic Aids:”
Catalog management return codes
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Diagram DG1. SUPERLOCATE: List a Data Set’s Volumes
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Notes for Diagram DG1

The caller (the OS/VS Scheduler) specifies the
SUPERLOCATE option of LOCATE to obtain a list of
volume serial numbers and device types for a data set’s
volumes. The caller identifies the data set with its dsname
value.

When the caller specifies LOCATE-by-generic-name,

| IGGOCLAM calls IGGPGLOC (IGGOCLAZ) to process
the request. (See Diagram DGS5 for
LOCATE-by-generic-name processing details.) When the
caller specifies a relative DSNAME (in the form
“dsname(n)”’), IGGOCLAM calls IGGPGDGL

I (IGGOCLAZ) to convert the relative DSNAME to an
absolute DSNAME (in the form “‘dsname.GxxxxVyy’")
and locate the catalog record identified by the absolute
DSNAME. (See Diagram DG6 for
LOCATE-GDG-data-set processing details.)

1 IGGOCLAM: IGGPSLOC
4 IGGOCLAM: IGGPSLIN and IGGPDBVC
5.11GGOCLAM: IGGPSLIN
6 IGGOCLAM: IGGPSLIN

The CTGPL’s ““catalog record identifier”’ points to the
object’s dsname value in the caller’s work area. The
object might be a catalog, a VSAM data set, a
nonVSAM data set, or a key-sequenced data set’s
index.

8 IGGOCLAM: IGGPSLOC

TL60-9TNS IN.L Ag
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Diagram DG2. SUPERLOCATE: List a Data Set’s Volumes

Virtual Storage tor the Caller’s Program E

R11 C1GPL
'_?('('/\ I Catalog Minimum
Record Unit @——9 10. Is the request in a recoverable catalog and the
cea ldentificr Count VSAM object is not a user catalog or nonVSAM
— !'Scheduter entry? Virtual Storage for the Caller’s Program
. Yy g BT
TCTGPL Work Arci CTGP
n - TVolume CCA TGPL
7 Bufter List Arca No Yes TCTGPL “Force Keep™
'Work Arca Request ‘ —— Flag ON
Ty e ufter
[ype tScheduler

11. Move catalog recovery area information tWork Area Work Area

to the volume list.
SFLDS

SILDS
Number of

Entries in
User’s Area . . Number of T
Number of @‘_9 12. Determine the type of object. Volume ylr'nnéum
Volume Information nit Count
Information . ® Object is a cluster or alternate index entry. Entries tVolume
Entrics SVOl tVolume List
I'Volume Volume Information
Information =3 Information| ® Object is a path entry. List
CTGVL

Volume

List Entries
i i ind tal SvVOol .
® Object is a nonVSAM, index, or user catalog ‘ Information
entry. Volume Entries
Catalog Management Buffer Information
ﬁ Entries

/Ohjccl's Catalog Record

Device
T T T 1 . . Tooe
Identifie Association | Volume Information ® Object is a data record. yp
CHHHENG s of Fields| Sets of Fields Volume

1 § 1 1 1 Serial
Number
“Data [ CL = of the Cluster or Alternate Index Processing Flags
Set™ Cluster’s Data Set

13. Retrieve the base data and index (if any) records M ¢ Buff
from each group occurrence of the VSAM Catalog Management Buffer

obleet. > [ Object’s Catalog Record —}
“Candidate” | Device | Yolume

Flag Catalog Record :>©

. - Serial . .
Flag Oft Type | Number _l—_> 14. For each base record obtained in step 13
retrieve volume information for each volume

that has space allocated to the object oris a
candidate volume.

15. For each volume occurrence obtained in step
14, build a list of volume information entries

and establish the minimum unit count.

C o C L C

Data set

OS/VS2 catalog catalog record

Index
catalog record




§9 uoneiddQ jo poydI

-

Notes for Diagram DG2
10 IGGOCLAA: IGGPSLEN and IGGPSLIV
12 IGGOCLAA: IGGPSLEN
13 IGGOCLAA: IGGPSLCG

If the VSAM object is a base cluster data record, call
IGGPSLY (IGGOCLAA) to obtain upgrade
associations, if any.

14 IGGOCLAM: IGGPSLEL
15 IGGOCLAA: IGGPSLIV

The volume list pointed to by CTGWAVL has the
following format:

The volume list contains no duplicate volume serial
numbers.

The volumes are divided by whether they are
within the minimum unit count or outside it.
Minimum unit count is the minimum number of
direct-access devices required to mount the object’s
volumes. Volumes must be contiguous by device
type. Device types within the minimum unit count
are not ordered in any particular sequence nor are
they related to the device types outside the count.

Volumes within the minimum unit count will each
be assigned an individual unit by the Scheduler. If
volumes that do not have units already assigned
exist outside the minimum unit count, the last unit
assigned to a volume of the same device type
within the minimum unit count will be made
nonsharable. If this is not possible, an additional
nonsharable unit will be assigned.

The volume list pointed to by CTGWAVL has the
following content:

.

All volumes in a given entry are placed into the
volume list, regardless of whether they have
allocated space.

The volume information returned varies according
to the entry type specified by the SUPERLOCATE
request and whether the volume is within the
minimum unit count or outside it, as follows:

Entry Types C,D, G, I, and R

Within the minimum unit count, the CRA volume
for the particular entry is returned.

(\

Data Entry (D):

Within the minimum unit count, every volume in
the upgrade set is returned. Each volume in the
data entry that has a unique device type within the
data entry and is either the first with allocated
space (prime or overflow) or, if no volumes have
allocated space, is the first candidate volume
returned.

Outside the minimum unit count, all others in the
data entry are returned.

Index Entry (I):

Within the minimum unit count, each volume in
the index entry that has a unique device type within
the index entry and also is either the first with
allocated space (prime or overflow) or, if there are
no volumes with allocated space, is the first
candidate volume returned. If sequence set is with
data, the same volume may appear as both a prime
and a candidate volume.

QOutside the minimum unit count, all others in the
index entry are returned.

NonVSAM Entry (A):

Within the minimum unit count, each volume in
the nonVSAM entry that has a unique device type
within the nonVSAM entry is returned. For single
volume entries, the TTR DSCB pointer is also
returned. Every nonVSAM volume occurrence is
marked as prime. Qutside the minimum unit count,
all others in the nonVSAM entry are returned.

User Catalog Entry (U):

Within the minimum unit count, each volume in
the user catalog entry that has a unique device type
within the entry is returned. Every user catalog
volume occurrence is marked as prime.

Outside the minimum unit count, all others in the
user catalog entry are returned.

Base Cluster Entry (C):

Within the minimum unit count, every volume that
does not have sequence set with data is returned.
Otherwise, same as data entry.

Qutside the minimum unit count, all others in the
data entry are returned.

(\

Alternate Index Entry (G):

Same as the base cluster entry, except that there is
never an upgrade set.

Alias Path Entry (R):

Same as the base cluster entry, except that upgrade
set inclusion depends on the
UPDATE/NOUPDATE flag in the path entry.

Normal Path Entry (R):

Within the minimum unit count, every volume of
the alternate index under this path is returned.
Otherwise, same as the base cluster entry, except
that upgrade set inclusion depends on the
UPDATE/NOUPDATE flag in the path entry.

Outside the minimum unit count, all others in the
data entry are returned.
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Diagram DG3. SUPERLOCATE: List a Data Set’s Volumes

Virtual Storage for the Caller’s Program

Virtual Storage for the Caller’s Program
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Notes for Diagram DG3
16 IGGOCLAA: IGGPSLR, IGGPSLIYV, and IGGPSLY

For each record obtained, IGGPSLEL extracts the
volume information associated with the record. Then
IGGPSLIV inserts the information into the caller’s
work area. When the base cluster data record has been
retrieved, IGGPSLY obtains any upgrade associations
related to the record.

17 IGGOCLAA: IGGPSLIV
IGGOCLAM: IGGPSLEL
IGGPSLIV inserts volume information into the caller’s
work area.
18 IGGOCLAA: IGGPSLY and IGGPSLIV
IGGOCLAM: IGGPSLEL

IGGPSLEL obtains the volume occurrences;
IGGPSLIV inserts the volume information into the
caller’s work area.

19 IGGOCLAA: IGGPSLEN

If the VSAM object is a base cluster data record, call
IGGPSLY (IGGOCLAA) to obtain upgrade
associations, if any.
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Diagram DG4. SUPERLOCATE: List a Data Set’s Volumes
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Notes for Diagram DG4
20 IGGOCLAA: IGGPSLEN and IGGPSLIV

21

IGGPSLIV builds the volume list from the end of the
work area to the beginning, thus allowing the sorting
of entries by device type both within and outside the

minimum unit count.

IGGOCLAM: IGGPSLOC

If an error is detected, the procedure detecting the
error returns control immediately to the calling
procedure. IGGPSLOC returns to the caller of
SUPERLOCATE.

If no error is detected and the request was for a single,
nonVSAM entry, the data set’'s DSCB TTR is returned
to the caller. IGGPSLEL (IGGOCLAM) sets the
indicator for returning the TTR and saves the DSCB
TTR in the SUPERLOCATE work area.

For additional information about topics related to
SUPERLOCATE processing, see:

“Data Areas:”
Catalog record descriptions and formats
“Diagnostic Aids:”’

Catalog management return codes
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Diagram DGS: LOCATE Based on a Generic Name
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