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Summary of Amendments

Release 34

IBM 3330 Disk Storage, Model 11
IBM 3350 Direct Access Storage

Data Areas

IKQVDU Error Codes

Miscellaneous

Release 33

Local Shared Resources

VSAM now supports the 3330-11 and the 3350 in non-compatibility mode.
All references to the 3330 now refer to the Model 11 also, unless otherwise

stated.

The following data areas have been added to Section 5:

Command Control Block (CCB)
Channel Command Word (CCW)
CCW Skeleton DSECT (CWS)
CCW Skeletons

Close Work Area

EXCPAD Parameter List

1/0 Arguments (IOARG)

1/0 Driver Block IODRB)

1/0 Work Area JOWKA)

These error codes are now documented in greater detail than previously.

Numerous miscellaneous changes have been made to increase clarity and

accuracy.

VSAM now shares its buffers and channel programs amongst the tasks and
data sets in a partition.

Summary of Amendments [II



Control Block Manipulation Macros
The execution of these macros has been modified so as to provide better

performance.

Control Block Allocation

The method used by OPEN to allocate virtual storage to the control blocks it
builds for data sets being opened has been changed to provide better utiliza-

tion of storage.

SHOWCAT Macro
This macro, which permits display of certain catalog information, is now
supported by VSAM.

Release 32
No changes.
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Preface

This logic manual is the fourth in a series of four volumes providing detailed
information about the DOS/VS Logical IOCS program. The four volumes
are:

Volume 1: General Information and Imperative Macros Logic, SY33-8559
Volume 2: SAM Logic, SY33-8560

Volume 3: DAM and ISAM Logic, SY33-8561

Volume 4: VSAM Logic, SY33-8562

This manual is mainly intended for persons involved in program maintenance
and for system programmers who are altering the program design. Logic
information is not necessary for the operation of the programs described.

This manual and the code it supports should be viewed as a maintenance set.
This means that the module prologues and comments contain certain types of
information and that this manual contains other kinds of information. Thus,
the listings provide the description of the internal logic of modules, and the
manual uses Method of Operations diagrams to show what the functions of
VSAM are and how the modules work together to carry out those functions.
The term data set is used in this manual instead of file to conform to the
program listings.

Effective use of this publication requires an understanding of system opera- -
tion, PL/S language, assembler language, and its associated macros.

Organization of This Publication

This publication is organized in the following manner:

«  Section 1. Introduction, which describes the major components of
VSAM.

o Section 2. Method of Operation, which describes the functions per-
formed by VSAM.

« - Section 3. Program Organization, which describes the information
contained in VSAM program listings and the relationship of the program
structures to the issued macro.

» Section 4. Directory, which contains lists of phases, components, mo-
dules, routines, catalog external entry points, and data areas.

s Section 5. Data Areas, which describes control blocks used by VSAM
and describes VSAM data, index, and catalog records.

o Section 6. Diagnostic Aids, which contains diagnostic aids, such as error
codes.

e Glossary, which defines terms relevant to VSAM.
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o Index, which is a subject index to the publication.

Requiréd Publications

The following publications should be read and understood before using this
publication:

DOS/VS Data Management Guide, GC33-5372, which describes
VSAM data management.

DOS/VS Superi;isor and I/0O Macros, GC33-5373, which tells how to
code VSAM macros in application programs.

DOS/VS LIOCS Volume 1: General Information and Imperative
Macros Logic, SY33-8559, which contains brief descriptions of how
- DOS/VS open, close and end-of-volume routines interact with VSAM.

Related Publications

Other publications that may be of interest in conjunction with this manual
are:

DOS/VS Access Method Services User’s Guide, GC33-5382, which
explains how to use Access Method Services commands to carry out
various utility operations.

DOS/VS Access Method Services Logic, SY33-8564, which documents
the logic of Access Method Services.

DOS/VS System Management Guide, GC33-5371, which explains how
DOS/ VS is organized and how system facilities can be utilized.

DOS/VS System Control Statements, GC33-5376, which describes JCL
as it relates to VSAM.

DOS/VS DASD Labels, GC33-5375, which describes VSAM label
formats and label processing.

DOS/VS Messages, GC33-5379, which includes all messages originated
by VSAM.

DOS/VS Serviceability Aids and Debugging Prdcedures, GC33-5380,
which describes how to determine and correct errors in programs that use

VSAM; it also discusses VSAM use of problem determination aids.

DOS/VS System Generation, GC33-5377, which describes how to
include VSAM in a DOS/VS system.

Using This Publication

This publication is designed to be used with the VSAM program listings. The
diagrams in Method of Operation describe the major functions performed by
VSAM,; these diagrams are intended to be your key to a module name (and
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routine name, as appropriate) in the listing. See the Method of Operation
chapter for a description of how to read these diagrams. For information on
what is available in the program listings, see the chapter Program
Organization.

The module directory in the Directory chapter lists the modules by symbolic
name (all of which start with IKQ, IIP, IGGO, or $$B) and contains page
references to the appropriate method of operation diagram or program
structure that applies to each module. If you wish to see how modules are
grouped according to component (such as open, record management, etc.) see
the component directory. The routine directory, where relevant, further
shows how the modules are subdivided into routines.

The Directory chapter also contains the names of the catalog external entry
points (which start with IGGP). These external entry points are cross-
referenced in the module directory by module name. As a further aid, charts
showing program flow for each catalog module are contained in the Program
Organization chapter. The charts are numbered sequentially by an alphameric
code that corresponds to the last two characters of the symbolic module
name, for example, module IGGOCLAG is flowcharted in Chart AG.
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‘Section 1. Introduction

Virtual Storage Access Method (VSAM) is an access method that operates
under DOS/VS. VSAM is used with direct-access storage to provide fast
storage and retrieval of data.

VSAM is divided into modules, which are logically grouped into the following
components:

Control block manipulation, which allows the user program to create,
modify, display, and test the contents of some VSAM control blocks (the
ACB, EXLST, and RPL, which are described under Data Areas in this
publication), and to build or delete a VSAM resource pool.

Open, which connects a user’s program to a VSAM data set and builds
the control blocks required to permit the user to read from and write to
the data set.

ISAM interface, which allows the user program to issue ISAM macro
instructions to process records in a VSAM data set.

Catalog management, which writes and updates catalog records. Catalog
management processes the catalog to obtain information for Open, Close,
end-of-volume, and Access Method Services.

DADSM, which allows the system to maintain VTOC records for data
sets. In VSAM, DADSM is used by the catalog to create and delete data
spaces, both unique and nonunique.

Record management, which reads and writes records in response to
user-issued VSAM and ISAM macro instructions. This component also
reads and writes records for the catalog management component.

End of Volume, which mounts volumes and allocates space. End of
Volume modifies the existing control blocks to reflect the newly mounted
volumes and newly allocated space.

Close, which disconnects a user’s program from a data set and releases
the data set’s control blocks built by Open. Close also updates statistics in
the VSAM catalog.

Service aids, which enable program maintenance and Field Engineering
personnel to obtain dumps, maintain DSCBs, and load phases.

For a list of the modules in these components, see the Directory in this
publication.

Section 1. Introduction 1.1
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Section 2. Method of Operation

Reading Method of Operation Diagrams

Method of operation diagrams depict the internal functions of a programming
system, in this case, an access method. The internal functions are categorized
by the macro instructions issued by the user, such as the GENCB, MODCB,
OPEN, GET, PUT, CLOSE and ENDREQ macro instructions.

Diagram AB shows the basic organization of the method of operation dia-
grams according to the macro instructions mentioned above. References lead
from the high-level charts showing subfunctions required to carry a request to
its completion.

Note the relationship of function (exemplified by the macro instructions) to
component. Starting with an OPEN issued by the user, a logical progression is
made from Open modules to supporting Catalog modules. When a record
management macro instruction such as PUT is issued by the user, not only the
Record Management modules are involved (which include modules that
perform buffer and I/O management and end-of-volume processing) but the
Catalog modules which, in turn, call upon the DADSM modules for space

© management.

The diagram 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 on the center of the diagram, and the right-hand side
shows the data that is output from the processing steps. Input is anything
significant that program processing steps refer to or get. Processing is the
steps that support the function or subfunction represented by the diagram.
Output is any significant change effected by a processing step, for example,
register contents, or control blocks created or modified. The processing steps
are numbered and the numbers correspond to notes, if any, on the pages
following the appropriate diagram(s). If notes are given, they include referen-
ces to modules, routines, and/or labels shown on the extreme right-hand side
of the diagram. These references are your link to the program listings. Figure
2 shows the symbols used in these diagrams and describes their meaning.

As an example of how to interpret a typical method of operation diagram, see
page 2 of Diagram IA, which graphically depicts the CLOSE/TCLOSE
functions. The left-hand side of the diagram shows the significant input
required by the processing steps shown in the diagram. For example, register
0 points to a list of DTF pointers for an ISAM user and ACB pointers for a
VSAM user. The data-set information in the ACB is input to steps 5 and 7 in
the processing portion of the diagram. 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 may be performed
by one or more VSAM modules; that is, the diagrams not only show program
flow, but show the subfunctions that are required to carry out the function
and that are subsequently shown in separate diagrams.

Note that some diagrams have more than one entry point. In Diagram 1A, for
example, there are three entry points:

Section 2. Method of Operation 2.1



(1) at step 1 for an automatic Close,
(2) at step 5 after a user-issued CLOSE macro
(3) at step 7 after a user-issued TCLOSE macro

The notes provide details about the processing shown in the diagram. For
example, note 5 tells what action the DOS/VS Close Monitor takes (in step
5) when it examines the DTF-type field in the list of ACBs and DTFs passed
by the user. The notes also name the modules and routines that perform the
functions represented.

The diagrams are numbered in a sequence that follows the pattern CCn,
where the first character, in general, represents a part of VSAM such as
catalog management, the second character represents a category within
catalog management, and the number represents the first, second, third, etc.,
page of that particular diagram. Thus, DE1 would be the first page (1) of the
Locate function (E) for catalog management (D). See the list of diagrams for
details.

DATA MOVE -- shows input and output of data to and
from the processing steps

- FLOW OF ACTION -- shows the flow of action through

the processing steps

....' ERROR FLOW -- shows the flow of action in the case of
an error or for unusual conditions. This symbol is normally
used only in the steps where an error causes a change of
flow. Further error processing uses the normal symbois for
flow of action.

—=> POINTERS -- these are the interconnections between the
control blocks and data areas

= = —=-> REFERENCE INDICATOR -- means refer to this item

I/O INDICATOR -- used where arrows had to be inter-
rupted, or where one input or output is used for several
steps. Circles within one diagram with identical letters are
regarded as being logically connected.

of action symbols to indicate a branch, within the same
diagram, to the step number within the circle, regardless of
whether the diagram is on more than one page.

OFFPAGE CONNECTOR -- used for backward reference
between diagrams.

ADDRESS -- indicates, within control blocks, that this
field contains the address of the specified field.

@ ONPAGE CONNECTOR -- used together with the flow

Figure 2.1 Symbols used on method of operation diagrams
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Diagram AC1. GENCB: Build a new control block
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Diagram AC2. GENCB: Build a new control block
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Diagram AC3. GENCB: Build a new control block
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