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Summary of Amendments
for VSE/VSAM VSAM Logic, Volume 1

Summary of Amendments
for LY24-5191-1
Release 2

This major revision contains changes for the following
items:

¢ DASD Sharing: Users can share files and catalogs
across VSE systems as well as across partitions
through the use of the Access Method Services
SHAREOPTIONS parameter. VSAM now uses the
supervisor lock table/lock file and the LOCK and
UNLOCK macros to determine whether a file can be
opened by multiple users. (This function was formerly
performed by the Look-Aside Table and by issuing
USE and RELEASE macros.)

¢ Catalog Management Improvement: The scanning
method used by Catalog Management in retrieving
catalog record fields (from the catalog field name
dictionary) has been changed to reduce the path length
for each scan and to reduce the number of scans
required for a combination name.

¢  Dynamic Files: If a file is defined with the
NOALLOCATION parameter, space is not allocated
to it until it is opened. VSAM Open invokes Catalog
Management to allocate space of the requested class.

¢ Default Volumes: Users can omit explicit volume lists
in the DEFINE CLUSTER and DEFINE
ALTERNATEINDEX commands if a default model
exists for the component. Catalog Management
generates a volume list from the default model.

e  Partition/Processor Independence: Catalog
Management generates a filename by removing the %
and appending the partition-ID (partition independent
file) or removing the %% and appending the
processor-ID and model number (processor
independent file).

s DEDICATE/ORIGIN: For DEDICATE, Catalog
Management searches the VTOC and assigns all
available tracks or blocks to VSAM for suballocation.
For ORIGIN, Catalog Management assigns space in
the VTOC based on the value specified in the
ORIGIN parameter, rather than requiring an explicit
specification in the EXTENT statements.

¢  Dynamic Assignment: Catalog Management does not
require the user to specify device assignments
(symbolic unit parameter in EXTENT statement). It
requests the Supervisor to dynamically assign devices.

e  Space Management for SAM Feature: This manual
documents hooks in VSAM Open/Close for the Space
Management for SAM Feature. For information
about the internal logic of that feature, refer to
VSE/VSAM Space Management for SAM Feature
Logic, LY24-5204,

Various editorial changes are also included to improve the
usefulness of this manual.
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Preface

This logic manual is one of three volumes providing detailed information
about VSE/VSAM. The three volumes are:

VSE/VSAM VSAM Logic, Volume 1: Catalog Management, Open/Close,
DADSM, IIP, Control Block Manipulation, 1L Y24-5191

VSE/VSAM VSAM Logic, Volume 2: Record Management, LY24-5192
VSE/VSAM Access Method Services Logic, LY24-5195

Except for record management, this volume contains all VSAM logic docu-
mentation. Specifically, the following topics are included:

e  Control block manipulation

¢ OPEN/CLOSE

¢ ISAM Interface

¢ Catalog management

¢ (Catalog management services
¢ DADSM

VSE/VSAM VSAM Logic, Volume 2 documents record management, I/O
management, buffer management and EOV logic.

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

scribed.

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 informa-
tion. 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:
o Section 1. Introduction describes the major components of VSAM.

o Section 2. Method of Operation contains HIPO diagrams describing the
VSAM components documented in this volume.

o Section 3. Program Organization describes the information contained in
VSAM program listings and the relationship of the program structures
to the issued macro. Flowcharts of catalog management modules are
included.

o Section 4. Directory contains lists of phases, components, modules,
routines, catalog external entry points, and data areas.

e Section 5. Data Areas describes control blocks used by the VSAM
components documented in this volume, and describes VSAM data,
index, and catalog records.

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

iv  VSE/VSAM VSAM Logic, Volume 1 Licensed Material — Property of IBM



®  Glossary defines terms relevant to VSAM.
o Index is a subject index to the publication.

Required Publications

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

VSE/VSAM General Information, GC24-5143, explains basic VSAM-
Extended concepts and facilities and how to use them.

Using VSE/VSAM Commands and Macros, SC24-5144, tells how to
code VSAM macros in application programs and describes VSAM data

management. Access Method Services commands and their use are also
described.

Related Publications

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

VSE/VSAM Programmer’s Reference, SC24-5145, describes installation
and operating procedures, sysgen information, storage estimates, debug-
ging techniques, performance tips, and recovery procedures.

VSE/VSAM Messages and Codes, SC24-5146, includes all messages and
codes originated by VSAM and Access Method Services.

VSE/VSAM VSAM Logic, Volume 2, 1.Y24-5192, describes record
management, I/O management, buffer management, and EOV logic.

VSE/VSAM Access Method Services Logic, LY24-5195, documents the
logic of Access Method Services.

VSE/VSAM Space Management for SAM Feature Logic, LY24-5204
documents the interface between that feature and VSAM open/close.

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 per-
formed by VSAM,; these diagrams are intended to be your key to a module
name (and 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, $S 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, catalog, etc.) see the compo-
nent 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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The Index to this volume contains a list of all VSAM modules and indicates
whether each is documented in Volume 1, Volume 2, or both.
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Section 1. Introduction

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

VSAM is divided into modules, which are logically grouped into the follow-
ing 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 progfam to issue ISAM macro
instructions to process records in a VSAM data set.

¢ Catalog management, which writes and updates catalog records. Cata-
log 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 labels for data
spaces. 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. This
component is documented in VSE/VSAM VSAM Logic, Volume 2.

* End of Volume, which mounts volumes and allocates space. End of
Volume modifies the existing control blocks to reflect the newly mount-
ed volumes and newly allocated space. This component is documented
in VSE/VSAM VSAM Logic, Volume 2.

o 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 VTOC labels, and load phases.

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

EA—
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Section 2. Method of Operation

Reading Method of Operation Diagrams
Method of operation diagrams depict the internal functions of a program-
ming 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
diagrams 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 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 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 references to modules, routines, and/or labels shown on the extreme
right-hand side of the diagram. These references are your link to the pro-
gram listings. Figure 2.1 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 GA, 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, regis-
ter O 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 modaules; 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 GA,
for example, there are three entry points:

(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
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The notes provide details about the processing shown in the diagram. For
example, note 5 tells what action the VSE 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 dia-
grams 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 process-
ing steps

I

T | ..* ERROR FLOW -- shows the flow of a.ction in the case of ar! error or
for unusual conditions. This symbol is normally used only in the
steps where an error causes a change of flow. Further error proc-
essing uses the normal symbols for flow of action.

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

= = = — —=3» REFERENCE INDICATOR -- means refer to this item

1/0 INDICATOR -- used where arrows had to be interrupted, or
where one input or output is used for several steps. Circles within
one diagram with identical letters are regarded as being logically
connected.

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 of action

Figure 2.1 Symbols used on method of operation diagrams
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Diagram AA1l. Method of Operation Contents

VSAM
overview
See Diagram
AB
Control ISAM Catalog Catalog Record
block Open interface management management DADSM management Close
manipulation services
See Diagrams See Diagrams See Diagrams See Diagrams See Diagrams See Diagrams * See Diagram
AC-Al BA-BD CA-CP DA-DM EA-ES FA-FH GA

* See VSE/VSAM VSAM Logic, Volume 2
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Diagram AB1. VSAM Overview

Control block manipulation macros
processing (see Diagrams AC1 and AD1)

ACB, RPL, or EXLST

User-issued VSAM |
GENCB macro - Build a new control block.

SHOWC '
MODCB, SH Bor P f
Mo, SHow »[ Modify, display, or test a control block.

—

—

User-supplied argu-
ment control entries

Parameter List

|——=3{ Header
|—=» Keyword
~~ o~ <~ Open processing (see Diagram BA1)
T T ,
: - J : I Keyword 1 Connects the user’s processing program to its

a i Md .
User-issued VSAM == associated VSAM data set
OPEN macro svC2) 1 |

User's VSAM

Record management processing (See Vol. 2)

VSAM user's partition

User’s record
area

[
PUT macro — Store a new or updated record.

Fo—m——————
POINT macro . L
ENDREQ macro - Set or reset string positioning.

_ i

data set i
User-issued VSAM M -
losed i
:ﬁ;?b.e‘;' GET macro Retrieve a record. :>
-~ ERTAS_E _______ 9 l
macro
| 20l Delete a record.

by | 1t

User’'s VSAM data

set (open) -

-
-

1
|
'!

'l -
[}

"

|

|'r

1{POINT (or GET
{yand PUT direct)

VSAM user's partition il

User's record area 1
4.4 . .
! Close processing (see Diagram GA1)
1
RPL User-issued VSAM l ' .
g I CLOSE or TCLOSE ) , ) o User's VSAM
.. J mace (SVC 2) Disconnect the user’s processing program from = - data set (closed
or automatic ®? its associated VSAM data set. ] or sharable)
close
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Diagram AC1. GENCB: Build a New Control Block

User-issued
GENCB

41. Isan ACB, RPL, or EXLST requested?

/ Yes No m&ror exit

REGCBLEN

2. Determine amount of storage needed to :>
7

R1 satisfy request.
User-supplied
argument control / J/ //' 2»3. s a user area supplied?
Parameter list entries P Yes No
; _l
—~—
- p p \\ = W4, s this request for an EXLST?
- —~ ~,~— ~— AN l No Yes
——3» Keyword \ AN '
Keyword \\ ‘5. Is this request for an RPL?

\ No Yes

6. s the request for more than one copy?

Aliocation
No  Yes Uni
' Header
7. Build an allocation unit and initialize its zn
header.

é

Notes for Diagram AC1

1

2-3

4.7

Licensed Material — Property of IBM

The GENCB macro is issued to create an ACB, RPL, or EXLST
dynamically. If an ACB, RPL, or EXLST has not been requested, an
error exit is taken.

The ACB and RPL are fixed-length control blocks but the EXLST
length is variable. |f a user area is supplied for an EXLST, this
routine uses a minimum length of ten bytes to find out if the user
area is large enough. If a user area is not supplied for an EXLST, this
routine calculates the amount of space need for the EXLST and any
copies the user requested.

If only a single ACB is requested, and no user area is supplied, an
allocation unit is built to contain an allocation unit header, an ACB,
an AMBL, and as many RPLs and PLHs as indicated by the STRNO
parameter.

Module
or label

IKQGENQO

81
B5

BA1
BAS

Section 2. Method of Operation
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Diagram AC2. GENCB: Build a New Control Block

Moduie
R1 or label
8. Is subailocation possible? Allocation Unit ggs
User-supplied Header
argument control Yes No

Parameter list entries // ACB

Head ’
K:sv.:fd N //} 9. Suballocate the RPL(s). ‘@ :$ E:]

RPL

/
/\[\10. Obtain storage for control block. E:::] ¢ac

(]
=1 Keyword // 11. Is user area large enough'J ' O \,\

2
+
)
{
.
10
J
T

3 Keyword 2
// / Yes No mError exit Control block area
@
/ .
ocation Jolt g / 12. Set up the control block with default values gg
Header / ﬂ in the contro! block area.
ACB ! /
< / /1 Argument control entry (ACE) processing
User area ACBSUB / H
/ Do steps 13 to 20 for each ACE keyword: ] REGENTRY

/ i N —
Control block ared > 13. Lv?cate entry in keyword table associated

with the ACE keyword.

: ®/ I Keyword table
Keyword table ?14. Determine entry type. G1
e I G6
>»156. For an address-type entry, branch to routine G5

7 pointed to by subtable entry to process the Control biock

/7 address-type entry.
. | - -

ubtable . _> 16. For a bitstring-type entry, locate bitstring M1
|é: — ' entry in subtable. Contro! block M4

Validate bits in keyword entry and place them :> N1

@’ " in block. N4
| |

Notes for Diagram AC2

8-9. If an RPL is requested for an ACB which is suballocated, and
if there is sufficient space in the ACB’s allocation unit, the
RPL is suballocated.

1C. The routine issues a GETVIS macro to obtain the required
storage for any block for which a user area is not provided.

12, The biock is initialized to itsdefault values. Irformation is
subsequently added to the block as specified by the keyword
entries.

13. For the last argument entry, the high-order bit in the parameter

list pointer is 1.

14. Three types of entries are identified in the keyword table:
address, bitstring, and normal.

15. if the entry is an address type, the keyword table points to an
offset in‘the subtable that contains a pointer to'a routine
that generates information to be placed in the appropriate
control block field.

16-17.  If the entry is a bitstring type, the keyword table points to a
series of bit entries in the subtable. The indicated bits are placed
in the block.
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Diagram AC3. GENCB: Build a New Control Block

ACE processing continued

EXLST |
-> 18. For a normal-type entry in EXLST, reinitialize
EXLST. EXLST
Keyword entry _ 22 19. Move the exit address from the keyword
| entry into EXLST.
e 4 | | or.
20. For a normal-type entry in ACB or RPL,
move user-supplied information from the
keyword entry into control block.

Return

Notes for Diagram AC3

18-19. The size of the EXLST is adjusted to the actual amount of space
required to satisfy the user request. If the user-supplied area is
not targe enough, a return is made to the user.

When the last keyword has been processed, any surplus space
obtained by a GETVIS is reclaimed (surplus user-supplied space
is not reclaimed). As each keyword is processed, the EXLST

is checked to see if space is available at the proper offset for
that keyword. If no slot is available, a GETVIS obtains addi-
tional space, provided the space was originally obtained by a
GETVIS.

20. If the entry is a normal type, the value in the argument control
entry is moved into the block.

Module
or label

H1
Hb5

J1

K1
K3

Licensed Material — Property of IBM Section 2. Method of Operation

2.7



Diagram AD1. MODCB, SHOWCB, TESTCB: Modify, Display, or Test
a Control Block

User-issued "1
MODCB,
SHOWCB
or TESTCB
User-supplied
Parameter argument
List control entries
X | Header
1. ﬁ;r;alyze the request and build a parameter —:_> Keyword
L L L
N ~ - Y
| Koy word
P Keyword
2. Are control biock and function type valid?
Yes No E':[. Return
R15 RO
3. Perform requested function
See Diagram AE, SHOWCB,
Diagram AF, MODCB,
or Diagram AG, TESTCB.

Notes for Diagram AD1

The MODCB, SHOWCB, and TESTCB macros are issued to modify, display,
and test the ACB, RPL, or EXLST.

The macros are analyzed by the macro IKQCB2. If this macro actually
builds the parameter list, it can ensure that the parameters are valid. In
this case, control is then passed to the modute IKQTMSF (F = fast =
without diagnostics).

If the user provides a ready-built parameter list, the macro IKQCB2 cannot
check the validity of the parameters and passes control to the module
{KQTMSD (D = diagnostic).

Each module contains routines for processing alt possible combinations

of request and control blocks (such as SHOWCB for ACB, TESTCB for
an RPL, etc.).
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Diagram AE1. SHOWCB: Display a Control Block

R1 1.
[ ] 7
Ve
User-supplied /
argument , 7/ 2
Parameter list control entries .
>
—
Header <' -
Keyword A \\
NN
T = ¥ SN\ h Q
'\ 3
Keyword \ \
f———=p1 Keyword \ \
VN
| N
4.
Keyword table \\
5.
N \
ol
~N
AN
\ 6
\
ACB, RPL \ 7.
or EXLIST \
\
\
— — — 8

. Check the validity of the entry (IKQTMSD

Is a control block specified?

¥ No mmmlp(:)

Is the control block at the given address the
type that was specified?

R15

R15 RO

‘as No mwmp Rewrn ————— [« | [+ |

Is the user’s area aligned on a fullword
boundary?

ias Nom Return \ F15 — [Ro —

Locate the next entry in the keyword table.

All entries handled?

No Yes ‘ Return

only).

R15 RO

Entry valid? ’%‘ I 4 ] [ 3 I

Yes Nom Return —]

Locate the requested control biock field.

Notes for Diagram AE1

The processing shown here can take place in module IKQTMSF or

IKQTMSD (see notes for Diagram AD).

The subroutines, which have identical names in both modules, are:

Block Label

ACB SHOWACB
RPL SHOWRPL
EXLST SHOWEXL
None SHOWNOB

Licensed Material — Property of IBM
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Diagram AE2. SHOWCB:

Display a Control Block

l 3.
/
ACB, RPL, /
or EXLST /
10.
R1
/
/
/ 1.
/7
Parameter list ,////
Header -;®
Keyword
> o \i AN \\35 12
) 7 \
\ 13.
Keyword \
Keyword \
T \
\
3\
Keyword table 14.
- /7
- 15.
Cc
()= 16
x> 1.
2.10 VSE/VSAM VSAM Logic, Volume |

Is the user’s area large enough for the
requested field?

?

R15 RO
Return Lo |

Yes No

;

Move the requested field to the user’s area.

1

User's area
Is the user’s area aligned on a fullword
boundary?
Yes No Return
o) At a0

La 1 [ 1]

Locate the next entry in the keyword table.

Ali entries handled?

No Yes Return

I

A

Check validity of entry (IKQTMSD only).

Entry valid? R15 RO
I 4 l | 3 |
Yes No []:.:. Return
. User’s area large enough?
Yes No l:l:l* Return User's area

Move standard control block length into
user’s area.

Licensed Material — Property of IBM



Diagram AF1. MODCB: Modify a Control Block

: <

User-supplied

Parameter list :;%ut:—’;elltmries 'a 1. Daes the control block at the specified address
[ Toader — match the specified control block type?
[ | Kayword N R15 RO
NN Yes No m Return > 7 ] 2 |
- 3 k- 0 N
1 [ TV I\ . ) "
\ \ 2. Which control block is to be modified?
3| Keyword ) ACB or RPL EXLST.@
. Keyword \
\ \\ Modify ACB or RPL R15 RO
VA TN 1 [« ] [Troriz]
vy 3. Is the control block in use? ;‘ >
Keyword table \ \
\ N Y Return
\ 0 s NN
VN
\ \\ 4. Locate the next entry in the keyword table.
\ ‘\ 5. All entries handled?
! . .
N\ \ No Yes - Return 15 0
J Subtable \“ 2 I I Sor 14 I
N 6. Is the entry valid {IKQTMSD only)?
\ )
\ Yes No Return Modified
\ ACB or RPL
17. If this is a “‘normal”’ keyword, move the ::>
>( argument entry into the control block.
ACB or RPL P \| | l
a
& — — 3» 8. |f this is a “bitstring’’ keyword, modify
“@ the control block bit by bit, according
/ to the subtable information.

——\Vg

|

Notes for Diagram AF1

The processing shown here can take place in module IKQTMSF or
IKQTMSD (see notes for Diagram AD).

The subroutines used for MODCB, which have identical names in both

modules, are:

Block Label
ACB MODACB
RPL MODRPL

EXLST  MODEXL

Licensed Material — Property of IBM
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Diagram AF2. MODCB: Modify a Control Block

R1 Modify EXLST
. 9. Locate next entry in the keyword table.
User-supplied ﬂ
argument N
Parameter list control entries // ; 10. All entries handled?
b——»| Header | .
Z- No Yes ‘ Return
Keyword K\\\ | ' R15 RO
J‘f L4 l N \7 11. s the entry valid (IKQTMSD only)? 2] [z ]
\
\/
S| Keyword X Yes  No CHNCIOM Return Modified
] Keyword / \ . | EXLST
/ J 12 Modify the EXLST field according to the ———————— >
specifications in the keyword entry.
Keyword table/ /I JJ

;)

EXLST /
/
/
y

2.12 VSE/VSAM VSAM Logic, Volume 1 Licensed Material — Property of IBM



Diagram AG1. TESTCB: Test a Control Block

User-supplied
argument
Parameter list gontrol gntrigs _.l_ 1. s a control block specified?
‘ -
M Header k\
L3 Keyword | RN Yes  No —@
\ ~
o = = EAYART
F \\\ 2. Does the control block at the given address
match the t specified?
=] Keyword \\ \\ 2 Ve specitt R15 RO
—3»| Keyword \ \\ Yes No mmetum > [s ] E
\
\ \ib 3. Locate the keyword table entry.
V Keyword table -3 4. Is the entry valid (IKQTMSD only)?
”’ -1
K<
~
~ Yes No [a n [’ Return R15 RO
~ > [
4
®'~-§ 5. If this is ‘normal’’ keyword, compare the |
Y Subtable @ /4 argument field with the control block field.
\\J PSW
=
== 7(.§ 6. If thisis a “'bitstring’’ keyword, test the I i
/ | 4  control block field bit by bit, according to Cordition
/ ,/ information in the subtable and the keyword.
/
ACB, RPL 4 )
or EXLST Vs Return
7/
/y > 7. Locate the keyword table entry.
4 2
ol

Notes for Diagram AG1

®

The processing shown here can take place in module |KQTMSF or

IKQTMSD (see notes for Diagram AD).

The subroutines used for TESTCB, which have identical names in both

modules, are:

Block Label
ACB TESTACB
RPL TESTRPL
EXLST TESTEXL
None TESTNOB

Licensed Material — Property of IBM
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Diagram AG2. TESTCB: Test a Control Block

R1
R15 RO
i [ » . ! (=] [
Parameter list ontio! entries 7 8. s the entry valid (IKQTMSD only)?
-
[~ Header P Yes No m Return
3 Keyword <. /
~J PSW
NS NS A NS ’/\5 9. Compare the user-specified length with the ‘
r B . [ / ﬁ standard contro! block length. Condition
/ cade
e Ky word / / J
| Keyword / /
/
/ / Return
word t. hle//
//
y
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Diagram AH1. BLDVRP: Build VSAM Shared Resource Pool

VRPPL

User-issued

BLDVRP macros

R15

-~ —— =

VSRT

VSRTRLEN |

b ——

Notes for Diagram AH1

1
1. Is the BLDVRP parameter list valid? —————————

Yes

2. Issue CDLOAD for the header (VSRT) of the
VSAM Shared Resource Pool (phase IKQVRT).

3. Get control of the VSRT.

4. Does a VSAM Resource Pool already exist?

5. Cﬁlate the length of the resource section of
the resource pool.

6. Obtain the necessary storage by means of ‘*Q

GETVIS.

7. Was GETVIS successful?

Yes

Error code

No m Return

VSRT

\\*\b'

VSRTGATE

Yes ~®

Storage

No @)

2. The phase IKQVRT is an assembled CSECT that c‘ontains only the

VSRT.

Licensed Material — Property of IBM

Module
or label

IKQBRP

BRP100

BRP150

BRP160

LENC000
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Diagram AH2. BLDVRP: Build VSAM Shared Resource Pool

Module
Build resource section of VRP VSRT or label
I VSRTTHBA
8. Store addresses and lengths of resource pool VSRTTHBL
sections into VSRT. \ VSRTCPAH
VSRT1STB
9. Build PLH pool. VSRTBFLN
VSRTRP
10. Build buffer pool. VSRTRLEN
11. Build CRA pool. Resource Section
\ 4
PLHs | BHDs | RscB
12. Release control of VSRT. : BRP400
\ I BSPHs | BCBs | Buffers

ccBs | CeWs

VSRT

Return
VSRTGATE

2.16 VSE/VSAM VSAM Logic, Volume 1 Licensed Material — Property of IBM



Diagram AlIl. DLVRP: Delete VSAM Shared Resource Pool

VSRT

VSRTUNCT

VSRTRLEN

VSRTTHBA

VSRTTHBL

VSRTCPAH

VSRT1STB

VSRTBFLN

VSRTRP

VSRT

Notes for Diagram Al1

User-issued
DLVRP macro

1. Load the header (VSRT) of the VSAM shared
resource pool (CDLOAD for phase IKQVRT).

Get control of the VSRT.

Is the resource pool still in use, or is it

non-existent?

No Yes
. Free the storage occupied by the resource
section by means of FREEVIS.

5. Release control of the VSRT.

—————— > vstGatE

Return

1. For an existing VSRT, CDLOAD simply provides addressability to the

VSRT.

Licensed Material — Property of IBM

Module
or label

VSRT IKQDRP

DRP150

DRP300

DRP400
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Diagram BA1l. OPEN: Connect a User’s Program to a VSAM Data Set

User issued OPEN m‘:ﬁz
(SVC2 issued)
RO
ii List ' VSE open monitor
DTF . .
AcE =~ —————=——= =31 Doesthe address in the list of ACBs and DTFs NonVSAM open: gg:g;gxo
i { point to an ACB? [See VSE/Advanced |  $$BOPENT

= - Yes No m Functions Diagnosis

1 Reference: Vol. 1:
1 ACB I General Information
SVC2 (SVC2 issued) and Imperative Macros.

VSAM open interface processing

Work area

1
2. Obtain and initialize a OPEN Work area _:> $$BOVSAM

and a dynamic storage area. + DSA

3. Issue a CDLOAD for IKQVRM, IKQVOPEN,
IKQVLAB, IKQVCLOS, IKQVCAT, iKQVMSG, DSA
IKQVCLC, IKQVSTM. IKQVLASM, and
IKQVSHR (phase names).

| |
(SVC11 issued)

Ace VSAM open processing
AcBID s e v e s e e e 4}, |§ thé ACB correctly identified and not open? IKQOPN
ACBOPEN CHECKACB
ACBLSR
ACBUBF Yes No m
ACBKEY e ———— '
ACBADD == =—3m5. User buffer processing requested together with

keyed processing, addressed processing, or
resource pooling?

No Yes

2.18 VSE/VSAM VSAM Logic, Volume | Licensed Material — Property of IBM



Diagram BA2. OPEN: Connect a User’s Program to a VSAM Data Set

ACBUCRA - - — ..'.)6
N

ACB

ACBSCRA —_— —3»0,
ACBAMO \
ACBNMPTR 10.
~
~
~
~
Wy,
Partition COMREG
—T T T 12
COMLBLCY \
\
\
Label Area N

:"13.
14,

ACB
ACBCAT — — —>I5.

Licensed Material — Property of IBM

Is this an open of a CRA by Access Method
Services?

Yes No

é

Is a logical unit passsed in ACB?
Yes No

é

Build a dummy label information area

record for the CRA and insert the Iogicat:>®
unit from the ACB.

;

Is this an open of a CRA by catalog manage-
ment?

Yes No

é

OPNWA

LABICPTH

Bui!a dummy label record for the CRA_—:—-_—:>®

and Insert the logical unit from the ACB.

!

Is there label information to be read?
N Yes

!

Build a dummy label record and insert
44-character name from the ACB.

;

Read the label information area record. “"—_'_—"__, >

Does label information indicate EXTENT
statements are present?

No Yes

Is this a catalog open?
Yes No

H

(9

LABICREC

y

& EXTSYMUN

Module
or label
CALLKLAB

CALLLAB

Section 2. Method of Operation
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Diagram BA3. OPEN: Connect a User’s Program to a VSAM Data Set

Module

16. Move logical unit specification from CAXWA or label

to label area record.

17. Put unspecified indication for logical unit
in label area record.

18. s this a catalog OPEN?
Yes  No NS 21

/ ’1 9. Is a unit specified for the catalog?

/- Ves N> 21
/ 7
ACBCAT 2 _
ACBDDNAM )( 20. Insert SYSCAT as the symbolic unit. =>®
ACBUCRA

ACBUAPTR

ACB

A\ 21. Resolve file disposition from specifica-
‘\ A tions in ACB and JCL. Check validity of
VA file disposition.

\\ \\| 22 Isthe file name a default model name?
Y No  Yes ONEIION 80

\ \{
\ 23. Is this a catalog open or CRA OPEN for
recovery? ACB

\ ? No I 36 T -
Is thel

re a CAXWA? IKQOPNCT

No Yes INE———]) 26 |
25, Build and Initialize CAXWA. > CAXDRWP
COMREG 26. Build channel program to read labels.
& Work area
COMFPROT - — — 3»27. If DASD file protect is specified, set UF\\, CCB
extent block to allow access to entire ccw
catalog volume, IKQJIBSM

SVASSOC

@)
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Diagram BA4. OPEN: Connect a User’s Program to a VSAM Data Set

Catalog volume r |

Work area

. Read VOL1 label and find VTOC address.

. Read format 4-label. :ﬁ

. Is this a CRA open?

Yes  No -@
4

ACBSCRA }_

. jon from F4 label.
AGBUCRA 31. Extract CRA location from F4 label

Work area
32. Extract the limits of the VTOC from F4 label.
F4 label )

33. Read F1 label to get address of catalog. E

Open work area

1
34. Read cluster record of catalog or CRA. ﬁ
o 35. Build a catalog parameter list and field |
parameter list.

36. Is a user catalog specified in the DLBL
statement?

CPL

CTGFIELD

CTGCAT

Module
or label
$IIJHCVH

IKQOPNCT

$IJJHCVH

IKQOPN

1KQOPNUC
IKQLAB

Yes No
Label area /
:::> 37. Read the label area record for the UCAT,
and insert the UCAT true-name into the
CPL.
38. Return code 0?
ACB -‘ [
Yes No @
ACBCAT
ACBSCRA - — —3»39, is this an open for CRA or catalog?
ACBUCRA
Yoo N ey (i1)

()

Notes for Diagram BA4

28. If the user catalog is not mounted before the first job is run that
opens that catalog, the job is terminated.

35. The contents of the following combination names are fetched from
the catalog:
NAMEDS
DSTYPNAM

Licensed Material — Property of IBM Section 2. Method of Operation ~ 2.21



Diagram BAS. OPEN: Connect a User’s Program to a VSAM Data Set

Module
or labe!
Catalog
40. Simulate a locate of the catalog entry
for the 44-character name. -
SR
-——\> 41. Get catalog entry for the 44-character name. Open work area IKQOPNHC
See Diagram DE1, LOCATE: Retrieve Catalog
Information.
/ 42. s it a path catalog entry? IKQOPN
p Yes  No e (10)
OPNWA // AIXENTR
AIXDNAM
STYPNAM .
_pTYRNA / 43, Save information about all objects > {[aixivam IKQOPNAI
FLMISCLA <’ related to the path. BCDNAM
ENTYPE
BCINAM
\\ 44. Return code 07 IKQOPN
\ o (30)
\ Yes No

\ 45, s this an AIX which is being opened for
independent processing?

N L0
ﬁs © DSTYPNAM
OPNWA 46. Change the entry type to cluster, __—_> ENTYPE

AIXFLG [ = — =3® 47. Path entry cluster being handled?

No Yes -

O,

Notes for Diagram BAS

41. The contents of the following fields and combination names are
fetched from the catalog:
NAMEDS
DSTYPNAM
RGATTR
CATACB

47. Path entry cluster is an AlX that is part of a VSAM path.
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Diagram BA6. OPEN: Connect a User’s Program to a VSAM Data Set

OPNWA NAMEDS 48,
FLNAMDSA |3 TvPE
NAME 49.
TYPE
NAME
50.
51.
52.
ACB
ACBRST o~ —— 353
OPNWA
RESETSW e — — m — — — —— 54
55,
56.
ACB
ACBOUT -3 57,
58,

. s this a reusable data set which is to be reset?

. Firs

Module

Open Work Area or label

Save catalog Internal names of data and index l
components. ~

LABFNAME
INDEXSAV

Get the data component information. IKQOPNHG

I~

See Diagram DE, LOCATE: Retrieve Catalog
Information,

AIXYENTR

Is this a dynamic data set and unallocated?

—— (52)

Do primary allocation.

Yes No
IKQOPNOS
See Diagram DH: UPDATE EXTEND.

Save file attribute indicators for later
use by CLOSE.

IKQOPNNC

<
o
3

No

e— (55)

time at this step?

—— (5¢)

-,

Yes No

Reset the data set. IKQOPNHD

See Diagram DM, Release Extents.

Invoke Lock Manager to set locks to IKQOCSHR
enforce shareoptions for the com-

ponents of this cluster.

Lockfile

g

\ Lock Table

Catalog

—

Is data set to be opened for update? IKQOPNHG

Yes No  EE——p

Set the open for output flag.

See Diagram DGI, UPDATE: Modify Catalog
Information

——

Notes for Diagram BA6

49. The contents of the following fields and combination names are

fetched from the catalog:
AMDSBCAT
ENTVOL
DSATTR
OPENIND
BUFSIZE
HURBADS
USERINFO
NAMEDS
EXCPEXIT
DSETEXDT
CATACB

Licensed Material — Property of IBM
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Diagram BA7. OPEN: Connect a User’s Program to a VSAM Data Set

Moduie
Open Work Area or label
59, Is there an upgrade set associated with the IKQOPN
cluster?
FPL NAMEDS Yes No ‘ Open Work Area
FLNAMDSA t—3» 60. Save the names of compaonents in upgrade set. :: AIXYENTR
I 61. Is this an open for a recoverable catalog?

Yes No > (53) © CAXWA ACB
Open Work Area 62. Set the recoverable flag in the CAXWA., z CAXF2REC\ ACBUAPTR

AIXPE e ——— 63. Is this a potential base cluster?
AIXUPGR Yes No ‘
AIXYENTR ~—_
== 3m 64, Isthere an upgrade set associated with the
cluster?
Yes No - Open Work Area
' IKQOPNUS
65. Retrieve names of upgrade set members from :> NAMEDS usB
the catalog. .
Catalog 9 l Header
66. Allocate USB and copy names of upgrade set
members.
67. Return code 0? IKQOPN

Yes No II[»

68. Obtain storage, suballocate control blocks, and
initialize them.

See Diagram BB, Allocate Control Blocks and
Buffers.

69. Return code 0?

ACB
\@ No oo (20)
70. Set open flag. ——————"> Acaoren

Notes for Diagram BA7
63. Base cluster is a cluster that is not PE or UPGR.

64. The contents of combination name NAMEDS are fetched from the
catalog.
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Diagram BA8. OPEN: Connect a User’s Program to a VSAM Data Set

[ Module
[ . or label
71. Is this an open for catalog or CRA? OPNRAPUP
7
ACB e Yes No d@
ACBCRA //
ACBCAT gl 72. Indicate t talog that i let
~CBUCRR . Indicate to catalog that open is complete.
ACBOPEN & See Diagram DE, LOCATE: Dummy locate of
SN data set in catalog.
OPNWA ~\
2 73. Is an Al X structure being handled and current
-
AIXFLG =" open completed correctly?
USACBAD Yes No NEXT CLU
OPNWA 74, Switch to next cluster. IKQOPNNC
AIXBASE } See Diagram BC, Switch to Next Cluster.
~—_
AIXMUS ™ 75, s the base cluster of a path or an upgrade set
member still to be opened?
Ac No  Yes > (:9)
ACBSCRA @
ACBCAT ~—
~> 76, i ?
ACBUCRA 6. Is this an open for catalog or CRA?
ACBOPEN
< No  Yes
0
~
S 77. |s ACBOPEN set?
Yes  No > (79)
OAL
78. Build an entry in the OAL. :::.‘:'—9[:_]
Notes for Diagram BA8
72. This refeases resources obtained by the catalog.
74. This can be a base cluster of a path or upgrade set member(s) for a
base cluster.
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Diagram BA9. OPEN: Connect a User’s Program to a VSAM Data Set

M
RO ist ’7| 79. Any more ACB:s in list of DTFs and ACBs? o,",‘:ﬂ'.‘i
[ }——>|forF e NEXTONE
TACE Yes No
Exit to $$BCVS02
o S
= =
+ACB Open Error Handling
sve2
, - 80. Release Close Work Area, if one exists. IKQOPNDO
OPNWA ————

CLWAAD |oee=—=—"

:——-———;- 81. Release cluster in error.

See Diagram BD, Release a Cluster.

AIXUPGR e e e e e e e -=» 82. Does an upgrade set exist?

USBAD ————¢ uss Ves No —

7 83 Release all members of upgrade set.
USBACB }/ -

USBACB
AIXBUFAD | e e e o = oo o = —— 3 84, Free upgrade set buffers, if they exist.

See Diagram BD, Release a Cluster.

BCACBAD | cn e e oo o o s e o e e e =» B85. Release path entry cluster.

See Diagram BD, Release a Cluster.

AIXPATH e e e e > 86. Does path entry exist?
Yes  No
OPNWA '
UALBAD | — — =<2 87. Release path entry cluster.

See Diagram BD, Release a Cluster.

LSRCNT R — — -3» 88. Were data sets attached to the resource pool?

\ Yes No
N
N\
&\ VSRT

89. Decrement the user count in resource table. VSRTUCNT

@
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Diagram BB1. Allocate Control Blocks and Buffers

Close Module
1. Obtai for cl k d ! Work area or latel
. btain spaces for close work area an CBGETVIS
construct close work area, I

2. Suballocate and initialize AMBL. '~—>EAM_—B—L—_1
Request-specific control blocks
N

OPNWA = ‘gl 3. Is the LSR specified, or i :
A pecified, or is an upgrade set
-—- being handled?

No I _O)
4

4. Allocate and initialize PLHs.

5, Itisa SHAREOPTIONS (4)
file?

Yes no -@
!

6. Allocate and initialize file sharing work area.

7. s LSR specified?

OWA No Yes -@

LABICPTR

8. Aliocate RSCB.
| oume
9. Suballocate volume list. Construct volume Jist

—— — list from extent information if symbolic

units were specified in JCL. If symbolic units
were not specified in JCL, the volume list is
constructed from catalog volume information.

Label
information

Notes for Diagram BB1

4. PLHs for data sets with LSR already exist in the resource pool.
Members of an upgrade set share one PLH which was allocated
by IKQOPNNC. The RSCB is not allocated for LSR because it
is a member of the resource pool.

Licensed Material — Property of IBM Section 2. Method of Operation

2.27



Diagram BB2. Allocate Control Blocks and Buffers

VSAM Catalog

-  AMDSBgroup ——==——————=———=3 11
LABICREC

Data Component processing

10. Suballocate control blocks specific to the
data component of the cluster (data
AMDSB, EDB, LPMB, BHD).

Initialize data AMDSB.

i

ENTVOL arou T == 12 Suballocate and initialize data ARDBs and ==\ >
[ vOLDDD group e ——— any additional EDBs and LPMBs required
RBA EXTENTS - for the data component.
[ EXTENTS
13. Test if proper volumes are mounted; if not,
request mount of correct volumes.
L. time stamp
~ , . .
S 14. Request automatic assignment of logical
Ry units, if requested, and update ARDB,
S EDBs and volume list with logical unit
- number,

EDB

data component volume

_\; 16, Check volume time stamp.

~
_——
___.-____

- — -3 16. If file protection is specified, build

ACB

-
ACBKEYOK |-~ l

I | extent blocks
> 17. Is an index to be opened?

Yes No —

2.28 VSE/VSAM VSAM Logic, Volume 1

(8)
—>@)| [
©

———— e = —— =]

©e

Allocation Unit for the cluster:

Madul

EXTENT BLOCKS

——"

ACE or label
IKQOPNAB
AMBL Data AMDSB [KQOPNAB
Data IKQOPNQV
ARDBs Data EDBs
|__]
IKQASNMT
RSCB
IKQOPNOV
PLHs Data LPMBs
IKQJIBSM
Data BHDs Data BCBs
| SERS—
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Diagram BB3. Allocate Control Blocks and Buffers

VSAM catalog

beees AMDSB group

f— FNTVOL group
l— VOLDDD group

|— EXTENTS

L. timestamp

-—
-
e —

| RBAEXTENTS ™

T, ——————

OPNWA

Index component processing

18.

20.

23.

24,

. Get index information from catalog.

. Initialize index AMDSB.

. Suballocate and initialize index ARDBs

. Check volume timestamp.

Suballocate control blocks specific to the
index component of the cluster {index
AMDSB, EDB, LPMB, BHD).

See Diagram DE1, LOCATE: Retrieve Catalog
Information.

If symbolic units were not specified in

JCL, add to the volume list any volumes:> v

used by the index component. l

and any additional EDBs and LPMBs required >
for the index component.

Test if proper volumes are mounted; if not
request mount of correct volumes.

Request automatic assignment of logical
units, if requested, and update ARDB,
EDBs and volume list with logical unit
number,

—
——

If file protection is specified build JIBs
(extent blocks).

N
N

. Is LSR specified or is an upgrade set being

N
handled?

No Yes

——(32)

Licensed Material — Property of IBM

1S,
®)

Module
or label

Allocation Unit for the cluster
ACB

Data AMDSB IKQOPN

IKQOPNHC

IKQOPNAB

IKQOPNOV

IKQASNMT

IKQOPNOV

1KQJIBSM

IKQOPN

N
AN

EXTENT BLOCKS

i —
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Diagram BB4. Allocate Control Blocks and Buffers

Module
or label
Allocation Unit for the Cluster
tfe THB processin |
Buffer, CPA and processing Y PLHs Data BHD , BCBs
27. Determine the number of buffers and ° - T
subatlocate BCBs (for data or data
and index). I e
28. Allocate channe! program area. K
AMDSB 29, ;BAIClg;:ate buffers and connect them to the o
[[AMDSHR | == = —— = = 30. Share option 4 specified? e
Data Index
Yes No ‘@ AMDSB  AMDSB
‘ —_—
31. Suballocate and build two Track Hold
ACB Blocks per PLH. B
ACBKEYOK = = === — — —=3» 32 Does cluster contain data and index component? CPA
es No
Data AMDSB Index AMDSB F ————— 3 33. Compare timestamps to see if index was Data Buffers
FAMDSTVET | FAMDSTMST] changed since the data was last changed. D
34. Is LSR specified? IKQOPN
Index Buffers
Yes No ®:>{
Resource Sharing . VSRT IKQOPNRP
35. Load the Resource Table. —————>[VsRTUNG |

Ge)

Notes for Diagram BB4

30. If the data set was defined SHAREOPTIONS (4) but the
supervisor was not generated with track hold support, then the
AMDSB is altered in storage to reflect SHAREOPTIONS (2). The
AMDSB group occu:rence in the catalog is not modified.
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Diagram BBS. Allocate Control Blocks and Buffers

Iy Allocation Unit for the cluster
VSRT Resource Pool [ -ﬁ 37. Attach PLH-pool to the cluster. % AMBL Data AMDSB _
[ sl J 3w 38. Attach buffer subpool to the cluster (data o AMDCCWA
. or data and index). RRTFIRE AMDFSBCE 'I
St D =
N r 39. Attach channel program area.
4

41. Return.

tTHBs BCBs Buffers

VSRT

]
®:> VSRTUCNT

b | I : VSAM c
N\ 40.  Increase the use count. ____Resource Pool_ Pool _
| | PLHs  BSPH cPA
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Diagram BC1. Switch to Next Cluster

Module
v or label
[ IKQOPNNC
o 1. Is the current cluster a path entry?
, (-
s P
e Yo No  mmmemmip(3) paa
rd
i AIXFLG
OPNWA i 2. Switch to base cluster and suballocate A AIXBASE
7 ACB and RPLs in a new AIXMUS
AIXFLG ’L/ allocation chain. AIXPE
. e Return
AIXPE
AIXBASE |- T — = = = =33 3 s the current ACB a base cluster?
AIXUPGR_ |, | Yes No L 7O
AIXMUS N T~ ’
N kN
~ .
N S~ 4. Reset base cluster processing. %D@ BCACBAD
N ~a
\\ 5. |s there an associated upgrade set?
AN
N L
N . Yes No Return AU
\\ ACB
\§ RPL's
6. Is this the first member of the upgrade set?
Yes No
’ BC-Aliocation chain
v ) AU | BC-ACB
7. Switch to upgrade set processing. AMBL
use | +
I  — >8. Move UCB into base cluster allocation 0SB [
unit and suballocate a common upgrade {
BC-ACB I set RPL. . RPL
ACBLSR —————— —— —=3» 9. Resource sharing?
R N ()
AC = allocation chain

AU = allocation unit

(9
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Diagram BC2. Switch to Next Cluster

1 Modute
10. Suballocate common US control blocks 8C-AC or label
in base cluster allocation unit. ] 5
§ BC-AC IKQOPNNC
11. Resource sharing? T
UsB
No Yes RPL
PLH
12. Attach common upgrade set control { 28HDs | 38CBs
OPNWA blocks to the control blocks for this CPA
upgrade set member.
UPACBAD p———= 13. Attach this upgrade set member to the US-member AC
USB. AU US-ACB
14. Search for next (first) member of upgrade set. AMBL
UsB AMDSB
- 15. Have all members of the upgrade set been
Pl handled?
Names of e - q
US-members P~ g) Yes -® OPNWA
AIXFLG

16. Switch to next member, and suballocate AIXBASE
ACB in a new allocation chain. AlXMUS
Return
H UPACBAD

17. Resource sharing?

No Yes _‘
¥

18. Allocate minimum number of common l ACB
upgrade set buffers, and attach them to
the common upgrade set control blocks.
19. Reset upgrade set handling flag.
c 1index
2 data
buffers butfer
Return

OPNWA

AIXUPGR

AC = allocation chain
AU = allocation unit
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Diagram BD1. Release a Cluster

Lock File Module
or label

%

OPNWA 1. Unlock file locks for this cluster (data and .

\

IKQOCSHR
index) and determine the number of re- %LOCK TABLE C
maining output users. \ [::]
OUTCOUNT o= = a= = == o o e e e — S 2. |5 the number of output users now zero? IKQOPNDO
OPNWA
I Yes  No () GUTCOUNT
FILEPROT
Catalog

CPL FPL

CTGFIELD =3l
CTGFLDNM |fmem e =3 3. Turn off “open for output” indicator in IGGOCLCY
m catalog.

See Diagram DG1, Modify Catalog.

AMDSB
EDB
AMDFSEDB _[memm—{EDBMNT 5- ——=<=3» 4 Free extent blocks if they exist. IKQJiBsM
Free Allocated Storage
acs .
ACBLSR w— o= =3 5. Does this cluster share resources? IKQOPNDO
No  Yes
BCB '

AMDFSBCB |33l BUFCBAD = — o —3p 6. Freebuffer pool (if one exists).
Ped
/ I
s

————— e

AMDCCWA [ oo = = oo e = e e == — 3! 7. Free channel program area (if one exists).

]
AMBL I pH l :
[AVMBAMBUF J-J PLHPARML j= — — — ~2m] 8. Free EXPAD work area (if one exists).
AMBLPLHF
ACB
9. Reset the ACB of this cluster. >¢ ACBOPEN = OFF
Allocation Allocation ACBAMO =0
unit unit ACBBFPL =0
Header l——sw Header e — — —3p 10. Free the allocation chain of this cluster. ACBAMBL =0 IKQSTM
VSAM VSAM con-
control blocks trol blocks
VSRT
11. For LSR, reduce resource pool usage IKQOPNDO
count.
Return
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Diagram CAl. ISAM Interface Contents

ISAM user -
issued macro

| 1 I ﬁ
Open a data set Create/extend Retrieve Close a |
a data set data records data set :
g |
LoaJ Add Jata records Direct {Random)  Sequential |
data records :
I I | .
Process Process Process Process Process Process Process
OPEN SETFL macro WRITE macro READ macro SETL macro CLOSE macro errors
macro WRITE macro WAITF macro WRITE macro GET macro OPEN macro
ENDFL macro WAITF macro PUT macro CLOSE macro
ESETL macro Request macros
See Diagram See Diagrams See Diagram See Diagrams See Diagrams See Diagram See Diagrams
cB CC-CE CF CG-CH Cl-CL CM CN-CP
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Diagram CB1. OPEN: Connect a User’s ISAM Program to a VSAM
Data Set

User-issued (’;’1"":;5
OPEN
RO (SVC 2 issued)
i List I VSE OPEN monitor ) NonlSAM open:
DTE e e o — _'> 1. Does the address in the list of DTFs and ACBs See VSE/Advanced Functions $$SBOPEN
ACE point to an ISAM DTF table? Diagnosis Reference: LIOCS ggBOEEmD
~ ~L Yes No Vol. 1 General Information B0 1
-~ N and Imperative Macros,
ADTF System Label Area I
. . U label 2 are
svez | 2. Read DLBL/EXTENT information from system e sy ore
Usor TabeTsave area | label area into user’s label save area. ::_"’>
————— > 3. Isa VSAM data set connected with the ISAM [SAM open: $$BOPEN2
Core Image Library DTF? See VSE/Advanced Functions|
Yes No Diagnosis Reference: LIOCS
’ I Vol. 3: DAM and ISAM.
R1
4. lssue a CDLOAD for {IPOPEN. __—_:>l¢ 1IPOPEN
User save area R1 I . . u ;
~-e——=23 5. Save the user’s return address and replace it by ser save area
JOBNAME[OId ) PSW]  [411POPEN] L the address of [IPOPEN. Old PSW
User return addréss
: -J
o
Core Image Library (SVC 11 issued)
IIPOPEN processing .
J ) 1
> 6. Issue a CDLOAD for the ISAM interface :_>(ﬂIPPRCPR l
I Nrocessor.
DTEIS - 7. ls this the first OPEN for that file? 1IPOPNOO
e Yes  No (5 OTFIS
FLAGBYTE | =~ ' KARGAD1
Part 2 v A ) LDIOREGS
————————————— > 8. Initialize some fields in part 1 of the DTF table LDIOREGR
I used by the ISAM interface processor. WORKRADT
J IQASAD1

Notes for Diagram CB1

1. The VSE OPEN Monitor examines the DTF -type field (offset 20
of the address passed in the list) of the DTFs or ACBs. If the byte
indicates an 1SAM file (X'24', X'25’, X'26', or X'27’),an SVC 2 is
issued and $$BOPEN2 is fetched into the B-transient area, (If the file
is not an ISAM file, the regular OPEN continues).

The list pointed to by register O may consist of pointers to DTF tables
and/or ACBs. Register O is provided by the user program.

3. LABEL TYPE'A’ means that an ISAM file is connected with a VSAM
data set.

4, 1IPOPEN is loaded into the caller’s partition, and its address is
returned in R1.

6. |IPPRCPR is loaded into the caller’s partition, and its address is
returned in R1.

7. Bit X'80" in FLAGBYTE is set by I{POPEN after the first successful
OPEN for the VSAM data set.

8. The information needed to initialize the fields in part 1 of the DTF
table is derived from part 2 of that table. The only purpose of this
transformation is to provide better access to these items for the
ISAM Interface Processor.
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Diagram CB2. OPEN: Connect a User’s ISAM Program to a VSAM
Data Set

a Core Image Library 9. Get storage for the AMDTF table ! >[m
. Get storage for able. TAMDTE ]
l DTFIS
____‘>——" 10. Load the AMDTF table and store its address.
‘: > AMDTFAD
rd 1 I
+7 | 11, lissue a GENCB to generate the ACB, ~ ——— R1
R1 7 ACB
[TAMDTF | | AMDTF
|BT.1 ACE — :> 12. Store the address of the ACB. ACBAD
AMDTF |
ACBAD  |=m— e mmmm e m e —5» 13.  Open the ACB.
svea DTFIS
FLAGEVTE = e = — = > 14, Isthis the first OPEN for that file?
Yes  No —(15)
DTFIS
15. Get key and record lengths using the SHOWCB KEYLEN
function. LRECLEN
16. Issue a GENCB function to generate the RPL., R1 T
| AMDTF
R1
EED"" _——— 17. Store the address of the RPL. :: RPLAD
| DTFIS
18. Update addresses in DTF table. :> { LOGMODAD
AMDSB ' CIPROCAD
w0 AMDFILT  p=m = — — > 19. Store filename. T information into DTF table. > NTAGRECS
sz I it oot
SR n 5 20. Increment file list pointer (RO).
List DTFIS~~ ‘
DTF T~—a
DTF PPRETAD |~ === —a21. Return.
SVC2] L
Notes for Diagram CB2 VSAM record length for blocked records and the VSAM record

. length diminished by the key length for unblocked records.
10. The AMDTF table contains the parameter lists for the GENCB ACB,

GENCB RPL, SHOWCB, and MODCB RPL macros, and the ERREXT 16, The parameter list for the GENCB macro in the AMDTF table is
parameter list used by the ISAM program in case of errors. The AMDTF completed by storing the key length, record length, and ACB
table is loaded via the LOAD macro. address in it.
11. The parameter list in the AMDTF table for the GENCB macro is 18, The logic module address in the DTF table (LOGMODAD) is
completed as follows: replaced by the address of the LOAD branch vector in IIPPRCPR
e Copy the filename from the DTF table or the address of the general branch vector, depending on whether
3 Specify the MACRF element according to the IOROUT parameter the ISAM file is a LOAD file. The beginning address of [IPPRCPR
in DTFIS: is also stored (CIPROCAD). The LOGMODAD field is used to pass
control from the user to data management. The address of the ISAM
IOROUT KEY DIR SEQ IN ouT module is replaced by the branch vector address in IIPPRCPR, and
LOAD X X X control automatically goes to the ISAM Interface Processor instead
ADD X X X of the ISAM logic module. CIPROCAD is referenced when the user
ADDRTR X X X X X issues a SETFL, ENDFL, or SETL macro to pass control from the
RETRVE X X X X X $$B-phases to the ISAM interface processor (CIPROCAD is a

pointer to the address list at the very beginning of 1IPPRCPR).
13. The address of the ACB (pointed to by RO) is followed by a non-zero
byte to make sure that control returns to |IPOPEN after opening the 21, If there is no further element in the list, control is returned to the
ACB. instruction in the user program that foliows the SVC 2. Otherwise,
control is returned to the SVC 2 instruction.
15. Since key length and record length are not generated in the DTFIS
macro expansion for retrieve files, this information is extracted from
the ACB via a SHOWCB. The field LRECLEN eventually contains the
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Diagram CC1. Load Data Records: SETFL

Module
or label
User-issued
SETFL
(SVC 2 issued)
RO
' ISAM SETFL processor
DTF I ISAM SETF L processor:
FLAGBYTE | o = om e = = — — = 1. lsa VSAM data set associated with the ISAM See VSE/Advanced $$BSETFL
CIPROCAD file? Functions Diagnosis
Reference: LIOCS
Yes No NN NN NNNENNNNEENEMPP| Vol.3: DAM and
Address table | ISAM
F
ASETFL :J\\/ 2. Save the user’s return address and PIFIS
replace it by the address of the SETF L%
routine in the ISAM interface processor. I PPRETAD
User save area L
JOBNAME Old , PSW w J
User return address SVC 11
RO ' ISAM interface processor
T . ! FNAMEC 1IPPRCPR
3. Initialize fields in the DTF table. _—:__—:> CISWITCH SETFL
DTFIS ] l KL
AMDTF - I?_? 4. !ssue a SHOWCB to see if thg data set IOAREAL
IOAREAL e ——— | is empty; if empty, set key field to \>
bl X'F’s or, if not empty, set to X'0's.
KLM1 | pty S~ 5 -3 Key field
PPRETAD I~ ~f- o | _ I 5. Store CREATE/EXTEND status of I
=~ ~l= data set. DTFIS
| > 6. Return.
AMDTF | l J MIXEXT}
ACBAD - -

Notes for Diagram CC1

1. Bit 0in the flag byte {offset 16 in the DTF table} is set by [IPOPEN
after a successful OPEN of the data set.

3. Fields in the DTF are set as follows:
* FNAMEC to X'00’
® CISWITCH to ‘LLOAD’ and ‘FIRST WRITE’

® KLM1 is initialized with 'key fength — 1'. The key length is
derived from the field KEY LEN which was initialized by IIPOPEN.

4, The key information in this form in IOAREAL is used after SETFL
by various problem programs, for example, PL/I.
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Diagram CD1. Load Data Records: WRITE

Module
or label
User-issued
WRITE
R1 1
‘I' OTFIS r ISAM interface processor
1IPPRCPR
CISWITCH b —— o ——— - S 1. Is this the first WRITE after SETFL? WRITENKL
L <O)
MIXEXT| e e —— > 2. Isdata set to be created or extended?
VSAM data set Create Extend
_—_—— - —— 3. Is key supplied greater than the
- highest key already on the data DTFIS
P set?
,—”’ Yes No Return
— PP o > FNAMEC
WORKL F
1 Data in = 4 . I RPL
WORKL | — = — —— — . Modify RPL.
Blocking
information I
5. Issue a VSAM PUT. \
TOAREAL _ N
e ——— ->» 6. Store key in IOAREAL.
Key length-1 JOAREAL

Return

Notes for Diagram CD1

1.

Control is passed from the user to the ISAM interface processor via
the LOGMODAD field in the DTF table, which, after OPEN, contains
the address of the LOAD branch vector in the ISAM interface
processor.

1-2. The two switches referenced in these steps are set by the ISAM

3.

interface processor routine SETFL.

To perform the sequence check, a dummy GET is issued that is
prepared by a MODCB with the OPTCD code: KEY, DIR, SYN, NUP,
KGE, FKS, LOC.

If the return code following the GET operation is zero, this indicates
that a sequence error has occurred, that is, that a record with a key
equal to or greater than that in WORKL is already on the data set.

If the return code following the GET operation is not zero, control
is passed to the general error routine ERGN in IIPPRCPR. This
routine analyzes the error. If the error is “‘no record found” and the
“first write”” bit in CISWITCH is on, the error is ignored and normal
processing continues.

Note: The sequence check for subsequent PUTs is done by VSAM.

Licensed Material — Property of IBM

8 —>| Key 1 DataJ

A MODCSB is issued with the following OPTCD code: KEY, SEQ,
SYN, NUP, MVE.

The AREA element in the MODCB parameter list is initialized. It
specifies the address of WORKL. Since the address of WORKL is

not supplied in the DTF macro expansion for LOAD files, it is

derived from the address of the key in WORKL if RECFORM=F1XUNB
and the address of the data in WORKL if RECFORM=FIXBLK.

The key is stored in IOAREAL mainly for the benefit of problem
programs (for example, PL/1) which may check this field.

Section 2. Method of Operation 2.39



Diagram CE1l. Load Data Records: ENDFL

Module
User-issued or label
ENDFL
(SVC 2 issued)
RO
' ISAM ENDFL processor
DTFIS I ISAM ENDF L processor
FLAGBYTE — m— o= o e — — 3» 1. Isa VSAM data set associated with the ISAM See VSE/Advanced $SBENDFL
CIPROCAD file? Functions Diagnosis
‘Reference: LIOCS
Yes . No EI[I]I‘ Vol 3: DAM and
Address table ISAM.
§ . DTFIS
AENDFL 2. Save the user’s return address and replace it by
the address of the ENDFL routine in the
ISAM interface processor. q PPRETAD
User save area ]
1
JOBNAME | O, PSw ﬁ \!C
User return address S n
ISAM interface processor
AMDTF |
ACBAD — — <=» 3. Issue a TCLOSE for the VSAM data set. IIPPRCPR
| ENDFL
r =» 4. Return,
DTFIS
|
AMDTFAD l
PPRETAD  Jm o = — — — — =}

Notes for Diagram CE1

1. Bit 0in the flag byte (offset 16 in the DTF table) is set by [IPOPEN
after a successful OPEN of the VSAM data set.
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Diagram CF1. Add Data Records

Module
or label
User-issued
WRITE
R1 -
‘ ISAM interface processor
DTFIS l
CISWITCH b = o= = == = — — -3 1. Was the |ast request for this data set an ADD? RPL 1IPPRCPR
AMDTFAD WRITENKA
Yes No
2. Modify the RPL. :‘:>
AMDTF I
VSAM data set
RPLAD b—— — 5» 3. Issuea VSAMPUT. :—’>‘
L 1
Return
User-issued
WAITF WAITF

! ISAM interface processor

4. No function is performed. Contro! is
immediately returned to user.

Return

Notes for Diagram CF1

1. Control is passed from the user to the ISAM interface processor via
the LOGMODAD field in the DTF table, which, after OPEN, contains
the address of the general branch vector in the ISAM interface
processor.

2. A MODCSB is issued with the following OPTCD code: KEY, DIR,
SYN, NUP, MVE.

4, Seenote 1.
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Diagram CG1. Direct (Random) Processing of Data Records: READ

Module
R1 . or {abel
User-issued
READ
DTFIS '
CISWITCH -~ .
KARGAD1 } S~aa T ISAM interface processor
WORKRAD1 = - -
AMTFAD . Was the last request for this data set a READ? IPPRCPR
READLEU
AMDTF No
RPLAD b ' RPL
e S 2. Modify the RPL. = >[ I
DTFIS
3. Issue a VSAM GET. ——————>{ RECLOC
Return
User-issued
WAITF following
a READ
' ISAM interface processor
1 4. Are the records unblocked? WAITF
IF Yes No -@
DTFIS '
KEYLEN } _________ —>» 5. Replace the address of the VSAM record
RECLOC by the address of the data in the record.
wRecten N _
WORKRAD1 A 6. WORKR specified in DTFIS?
|
es []
| Y N
DTFIS 1
IOREG
RECLOC L e e - _:___ — — W57, Lodd the user's IOREG > fose i vsAM eeord ]
register. NN Return to
LDIOREGR 1 ~ wer. | WORKR

L. —=» 8. Move data part of VSAM record. >{ J

‘ )

Return

Notes for Diagram CG1

1. Control is passed from the user to the ISAM interface processor via
the LOGMODAD field in the DTF table, which, after OPEN, contains
the address of the general branch vector in the ISAM interface
processor.

2, The records are processed by VSAM in MOVE mode when WORKR=
name and RECFORM=F1XBLK are specified in the DTFIS. The
OPTCD parameters for the RPL modifications are KEY, DIR, SYN,
UPD, KEQ, FKS, and MVE,

The records are processed by VSAM in LOCATE mode in all other

cases, and the OPTCD parameters are KEY, DIR, SYN, UPD, KEQ,
FKS, and LOC.

The WORKRAD!1 field in the DTF table (which contains a pointer
to WORKR) used for MOVE mode is initialized by |IPOPEN, as well
as KARGAD1 (which contains a pointer to the key).

3. If LOCATE mode is specified, VSAM returns the address of the
VSAM record in the DTF after the GET operation.

4, Seenote 1.
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Diagram CHI1. Direct (Random) Processing of Data Records: WRITE

Module
or label
User-issued
WRITE
’ ISAM interface processor
1. Is the record to be processed in MOVE or IIPPRCPR
LOCATE mode? WRITEKEY
Rt
Loc MVE —p ()
RO
oTF 2. Indicate to VSAM that this is an UPDATE
LOCATE mode.
RECLOC ' VSAM 1/0 buffer
LRECLEN — = —— —— =— — — ~3» 3 Move the content of WORKR into the
TWORKRADY VSAM 1/0 buffer if WORK R=name and s
RECFORM=FIXUNB was specified in I
AVDOTFAD the DTFIS macro. VSAM data set
AMDTE r T 4. lssue a VSAM PUT.
I 1 J
RPLAD ]
Return
User-issued
WAITF
following a WRITE
' ISAM interface processor
5. No function is performed. Control is WAITF

Notes for Diagram CH1

1. See notes 1 and 2 for Diagram CG1.

immediately return to user.

$

Return

2. Since VSAM does not allow update of records in LOCATE mode
on the one hand and the ISAM interface processor, on the other
hand, needs update in LOCATE mode, a special PUT is issued which,
by means of the value passed in register 0, indicates to VSAM that the

request comes from the ISAM interface program.

5. See note 1 for Diagram CG1.

Licensed Material — Property of IBM
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Diagram CI1. Sequential Processing of Data Records: SETL

RO

List

1 DTF

"KEY" or
“GKEY" or
“BOF"

Notes for Diagram CI1

Modute
User-issued or label
SETL
(SVC 2 issued)
DTFIS ' ISAM SETL processor
FLAGBYTE =7 ISAM SETL processor
CIPRQCAD = H I $$BSETL
AMDTFAD L = 1. Isa VSAM data set connected with the ISAM See VSE/Advanced Func-
DTF? tions Diagnosis Reference:
LIOCS Vol 3: DAM and
Yes No OEXEWp| sav.
Address list ’
, . DTFIS
2. Save the user’s return address and replace it by
the address of the SETL routine in the ISAM
interface processor. —.__I_::'> PPRETAD
|
sve 11
\ ISAM interface processor
N RPL
DTFIS \ I§ i i 1
3. Modify the RPL and issue a POINT to the IIPPRCPR
\ designated data set location.
PPRETAD N \ '
~ - 4. Modify the RPL for subsequent GETs and ::J>

PUTs.
5. Return to user. I

1. Bit0in the flag byte {offset 16 in the DTF table) is set by
{IPOPEN after a successful OPEN of the data set.

3-5. A MODCB is issued with the following OPTCD parameters to
prepare for subsequent GETs and PUTs: KEY, SEQ, SYN, UPD,

and LOC.

Thus, all records are to be processed in LOCATE mode.
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Diagram CJ1. Sequential Processing of Data Records: GET

Module
F or label
AMDT User-issued
GET
RPLAD o e = -9
|
VSAM data set } l ISAM interface processor DTFIS
. ' L 1IPPRCPR
S 1. Issuea VSAM GET. — > mecioc | Jldd
-
r -3» 2. WORKS specified in DTFIS macro?
R1 I Yes No
) ¥
DTEIS ,’ - ———- 3. Load the user's IOREG M record
/7 | ' register. ' Return
RTRBYTE - — -t r =» 4. Move the contents of the récord in the ] WORKS
: | VSAM 1/0 buffer into WORKS. > ke 1 oo ]
]

ll
LDIOREGS _,l r
RECLOC |

KEYLEN } ———————— J Return
LRECLEN

Notes for Diagram CJ1

1. Control is passed from the user to the ISAM interface processor
via the LOGMODAD field in the DTF table, which, after OPEN
contains the address of the general branch vector in the ISAM
interface processor.

’
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Diagram CK1. Sequential Processing of Data Records: PUT

R1

iDTFw

RTRBYTE
RECLOC

- <

LRECLEN

KEYLEN

AMDTF

User-issued
PUT

TISAM interface processor

Module
or label

RPLAD

Notes for Diagram CK1

— —~— ~
~ . = T~y -
~ 1. WORKS specified in DTFIS macro?
AMDTFAD ~

1IPPRCPR

Yes No  mmmmp(3)
RO

2. Move the contents of WORKS into the VSﬂ/ l:é : VSAM data set
|

1/0 buffer and request type to RO.
3. Issue a VSAM PUT.

]

¥

Return

1. Control is passed from the user to the ISAM interface processor via
the LOGMQODAD field in the DTF table, which, after OPEN, contains
the address of the general branch vector in the ISAM interface
processor,

1-3. Since VSAM does not allow update of records in LOCATE mode on
one hand and the ISAM interface processor, on the other hand, needs
update in LOCATE mode, a special PUT is issued which, by means
of the value passed in RO, indicates to VSAM that the request comes
from the ISAM interface program.

2.46
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Diagram CL1. Sequential Processing of Data Records: ESETL

R1

i DTFIS

AMDTF

AMDTFAD

—

ACBAD

'\‘

Notes for Diagram CL1

1. Control is passed from the user to the ISAM interface processor via
the LOGMODAD field in the DTF table, which, after OPEN, contains
the address of the general branch vector in the ISAM interface

processor.

User-issued
ESETL

¥

= “él 1. Issue an ENDREQ request.

Return

Licensed Material — Property of IBM

Module
or label

{IPPRCPR
ESETL
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Diagram CM1. CLOSE: Disconnect a User’s ISAM Program from a
VSAM Data Set

Module
label
User-issued or fabe
CLOSE
RO (SVC 2 issued)
, RSE CLOSE monitor seoLOsE
List DTFIS [ - - - ISAM close:
4DTF 3l F_AGBYTE -~ ——==2 1. |s a VSAM data set associated with ISAM file? See VSE/Advanced
1ACB Functions Diagnosis Re-
10TF Yes No ference: LIOCS Vol, 3:
tDTF ' DAM and ISAM
svc 2| . I "1
2. Load IIPCLOSE using the CDLOAD \
User save area function.
JOBNAME ] Old : PSW 3. Save the user’s return address and replace it by DTFiS
User return address the address of 1IPCLOSE.
R1 \\} PPRETAD
svem SiswiTeH
'IIPCLOSE processing
-l
4. Reset CISWITCH to X'00". AMDSB HHPCLS00
DTFIS l
NTAGRECS j=m— — — __ . AMDFILT
T e —— > 5. Incase of RTRVE or ADDRTR files, store
AMDTF the contents of filename.T into the
AMDTFAD AMDSB.
ACBAD === —5 6. IssueaVSAM CLOSE. l
I RO
PPRETAD ; 7. Increment the list pointer and return to _I___>|__J $SBCLOSE
- user.

Return

Notes for Diagram CM1

1. Bit 0 in the flag byte (offset 16 in the DTF table) is set by IIPOPEN
after a successful OPEN of the data set.

7. When no elements are left in the list, control is returned to the

instruction immediately fotlowing the SVC 2 in the user program.
Otherwise, control is returned to the SVC 2.
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Diagram CN1. ISAM Interface Error Processing: OPEN

Error occurred during open

Did the error occur before the ISAM interface
processor was successfully loaded?

Yes No
R15 RO
Heturn code ] > 2. Store the return code. ___>|M]
I SYSLOG
RO
Return code ] > 3. Print the error message. —__'>Cl
4. Cancel the task (SVC 6).
] 7ot Message Rogistes
RGMIR
R15 RGMVR
Return code | 4:> 5. Set various message registers for the ——'—$ RGMCASE
message routine. RGMRC
6. Did the error occur after the ACB was
successfully opened?
No Yes
7. lssue a VSAM CLOSE for the
Message Registers data set.
SYSLO!
RGMIR G
MVR N
?gMCASE J‘> 8. Print error message and cancel the task
| RGMRSC (SVC8). -
RGMERC I
Return

Notes for Diagram CN1

1. If the ISAM interface processor is not loaded, a separate message

routine must be used.

2. Return code is moved to RO, in preparation for the message routine.

3. Return code toaded into RO during step 2 determines message.

5. Registers are set up for IPPRCMR.
7. Data set must be closed.

8. Uses registers set up in step 5.

Licensed Material — Property of IBM

Module
or label

$SBOPEN2
1IPOPNOO

HIPBMROO

HHPOPNOO

1IPPRCPR

HHPPRCMR
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Diagram CO1. ISAM Interface Error Processing: CLOSE

Module
Error occurred during close or label
1. Did the error occur before the ISAM interface $$BCLOSE

processor was successfully loaded?

Yes No —@

R15 RO

(Return code _J > 2. Store the return code.

. SYSLOG
RO
Return code | :> 3. Print the error message. :>£ 1IPBMR00
Message registers

4. Cancel the task (SVC 6)ESEESNEP Return
RGMIR
R15 .
[Returncode ] > 5. Set various message registers for the ——:-:> RGMCASE 1IPCLS00

message routine. RGMRC
RGMRSC

Message Registers

SYSLOG

RGMIR

RGMVA )

RGMCASE "> 6. Print the error message and cancel the 1IPPRCMR
task (SVC 6).

RGMRC
) Return

[RGMRSC |

Notes for Diagram CO1

—_

. If the ISAM interface processor is not loaded, a separate message
routine must be used.

2, Return code is moved to RO, in preparation for the message routine.
3. Return code loaded into RO during step 2 determines message.
5. Registers are set up for |IPPCRMR

6. Uses registers set up in step 5.
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Diagram CP1. ISAM Interface Error Processing: Request Macros

Error occurred during functions other than

open or close Message Registers
R15 ! ] RGMIR
l Return code | > 1. Indicate ISAM and failing VSAM request. RGMVR
T — RGMCASE
T==——3 2. Did the error occur after a MODCB or RGMAC
RGMRSC
SHOWCB, or was the return code from
an action macro (R15=4)?
is No  emmmmp(c)
Message Registers 3. Issue VSAM CLOSE for the data set.
RGMIR SYSLOG
RGMVR
RGMCASE > 4. Print the error message.
RGMRC
RGMRSC 5. Cancel the task (SVC 6).
s Feturn
6. Issue a SHOWCB for the feedback information
in order to analyze the error.
7. SHOWCSB failed?
No \3 SYSLOG
8. Print the error i ge and —_—@
cancel the task (SVC 6).
- ‘Return
9. Was it a physical or logical error?
Logical Physical

Module
or label

{IPPRCPR

HHIPPRCMR
HHPPRCPR

HIPPRCMR
1IPPRCPR
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Diagram CP2. ISAM Interface Error Processing: Request Macros

2.52

Error occurred during functions other than open
or close {continued)

Yes

Yes

name.C.

10. Was the error one of the following?

— End of data set

— Duplicate record

— Record out of sequence
— No DASD space available
— No record found

No

. lIssue a VSAM CLOSE for the

data set.

Print error message and cancel

task (SVC 6).

-Re

13. Store information into filename.C.

14. Did a READ or WRITE error occur on a data,
index, or sequence set?

No

Issue a VSAM CLOSE for the
data set.

Print error message and cancel

task (SVC 6).

) R-

17. Indicate irrecoverable 1/0 error in file-

Module
or label
SYSLOG 1IPPRCMR
: HPPRCPR
DTF
turn
] Eramec
SYSLOG
: 1IHPPRCMR
DTF IIPPRCPR
FNAMEC
turn

VSE/VSAM VSAM Logic, Volume |
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Diagram CP3. ISAM Interface Error Processing: Request Macros

. Module
Error occurred during functions other than open or label
DOTFIS or close (continued)
DTFCCBB2 __._.-...__-——4 18. Did user specify ERREXT in the DTFIS? IIPPRCPR
Yes No - Return
DTFIS
19. Store error code in ERREXT parameter ____ﬂ EREPL
list. —
User’s
ERREXT
R1

20

. After user error routine processes, control
is returned to 1P via the ERET macro.

21. What was ERET parameter?
Skip or User's
RGRTRY Retry  |GNORE ‘ Return routine

Retry Address [~ = =~ =~— —— __ __ _____

> 22. Give controf to the failing operation via
RGRTRY register.

Licensed Material — Property of IBM Section 2. Method of Operation
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Diagram DA1. Catalog Management Contents

Catalog

management

overview

See Diagram

DB
Search: Check the Locate: Update; Update- Suballocate: Obtain a Modify a Release
Retrieve the] password Retrieve Modify extend: Obtain catalog catalog extents.
base catalog catalog catalog Obtain additional record record Reset a
record information information additional space from a field’s value field's value reusable

space for a nonunique data set

VSAM VSAM

object data space
See Diagram See Diagramy See Diagram| See Diagram| See Diagram See Diagram See Diagram See Diagram| See Diagram|
DC DD DE DG DH DJ DK DL DM
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Diagram DB1. Catalog Management Overview

R1 *Diagrams BA, GA R1
| teTapL ’-———————-1 tcea |
|
CTGPL | l 1 CCA
Request type —_>® l- —3» 1. Build and initialize a CCA for the caller’s __'——> 1 cTGrL
Catalog CTGFLs request. — T Butter
record
identifier 2. Determine if the specified catalog is open and
if not, open the catalog and build control CTGPL
—>» blocks and work area.
. See Diagram BA, OPEN: Open the catalog.
@-*’ 3. If the caller issued an Access Method Services
command, process it and bypass steps 4-9.
See Diagram EB1, Catalog Management Services CTGFLs
Qverview.
\Nﬁ
ACB AMCBS CAXWA
Notes for Diagram DB1 Description Module Procedure
Description Module Procedure Each time a CM routine is called by
VSAM catalog management (CM) is called with anqther ?\2/' routine, the contenFs of
a CATLG macro instruction by VSAM Open registers o 13, and 14 are put in the
. A CCA's register save area. See the Data
Close, and end-of-volume routines. In addi- A N £ thi | for detai
tion, a user’s program can process VSAM reas section of this manual for details
' D about the CCA and CTGPL, and the
catalog records by issuing an Access Method . S . :
. . Diagnostic Aids section for informa-
Services request. Access Method Services tion about the CCA register save area
also issues the CATLG macro, which 9 :
translates the request into an SVC 65 and a The catalog driver is then called to IGGOCLAB IGGPACDV
catalog parameter list (CTGPL). determine what request was issued and
The CATLG macro instruction checks to see which routine processes the request.
if the called VSAM CM module is in storage. 2. The master catalog’s AMCBS is built, if IGGOCLAC IGGPMCO
If it isn’t, the module is loaded from the it has not already been built. A check is IGGOCLAD IGGPMCO?2
Core Image Library. Register 1 contains then made to see if the master catalog is $$BOPEN
the address of the caller’s CTGPL. The open. If it is not open, IGGOCLAD calls IGGOCLAD IGGPMCO2
CTGPL identifies which catalog record to $$BOPEN to open the master catalog and
process and what process to perform. then builds the master catalog’s ACB and
. CAXWA., Control is returned to
1. The catalog control area (CCA)‘ contains IGGOCLC9 BLDCCA IGGOCLAC and then to IGGOCLAB.
data about catalog records retrieved to
3.  An Access Method Services command is IGGOCLAT IGGPCDVR

process the request. The CCA also con-
tains a register save area that shows the
flow of control between CM routines
used to process the request.

Licensed Material — Property of IBM

translated into a catalog management
services (CMS) request to define (create),
alter, delete, or list catalog records.
IGGOCLAT then returns to IGGOCLAB.

Section 2. Method of Operation
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Diagram DB2. Catalog Management Overview

Lus
catalog entry

S VSAM catalog 4. Verify that caller’s work area and each CTGFL CM Buffer

is within the caller's address space.

5. Retrieve the catalog record identified by —_::>

the caller.

PUB
tvsam Record
catalog
Password

Operator-supplied
password

Notes for Diagram DB2

Description

4. The caller's work area and each CTGPL
are checked to ensure that they are

within the caller’s address space.

The field-name value in the field para-
meter list (CTGFL) is used to obtain

dictionary data that defines the field’s
characteristics and location within the

record. Control is returned to

IGGOCLAB.

5. The catalog record is identified by the
caller's DSNAME value, volume serial
number, or control interval number. If
the CTGPL's catalog identifier addresses
the record’s control interval number,
the catalog record can be retrieved with-
out a search of the catalog’s index. Con-
trol returns to the calling function.

6. The caller’s request type determines the
password valtue that, when supplied by
the operator or input stream, allows the
VSAM CM routines to complete the

caller's request.

N\

See Diagram DC1, Search: Retrieve the Base
Catalog Record.

6. Check the password value for catalog security
processing, if required.

See Diagram DD 1, Check the Password.

Authorized  Not authorized

Catalog record

Module
IGGOCLAY

IGGOCLAY

IGGOCLFH

IGGOCLBM

2.56 VSE/VSAM VSAM Logic, Volume |

Procedure
IGGPSCNC

IGGPSCNC

IGGPSCAT

IGGPCKAU

Description Module Procedure
The catalog cluster record is retrieved IGGOCLEG IGGPGET
for catalog security processing. The IGGOCLAZ IGGPEXT

password group occurrence data must
also be retrieved, if it exists. Control
is then returned to the catalog calling
function.
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Diagram DB3. Catalog Management Overview

R1

4 CTGPL Request type

CM Buffer

4

Catalog buffer —— - 8.

Determine the request type and process it:
(a) Update gl See Diagram DG1, UPDATE:
Modify Catalog Information.

(b) Locate mp»See Diagram DE1, LOCATE:
Retrieve Catalog Information.

Update catalog control record if not already
updated.

RPL.
- — =» 9. Freethe RPL.
R15
10. Release storage obtained for this request. W
J
Return

Notes for Diagram DB3

Description Module Procedure Description Module Procedure
7(a) An Update request modifies IGGOCLAV IGGPUPD 9, IGGPRPLEF frees the RPL for other 1GGOCLAB IGGPRPLF

information in a catalog record. An  {GGOCLBB IGGPUPDE requests and returns to the catalog

Update request can also obtain first load module.

direct-access space for the data set

or index identified by the DSNAME All storage obtained for work areas IGGOCLC9 IGGPRCU

value. Control is then returned to and control biocks is freed and

the catalog calling functions. returned to the system, A

. . return code is set in register 15,
{b) A Locate request retrieves informa- IGGOCLAZ IGGPLOC control returns to the caller.

tion from the catalog record. IGGOCLBA IGGPTSTS

IGGOCLBA is called to determine IGGPGVAL

those occurrences from which field IGGPGREC

data should be retrieved. Control is

then returned to the catalog calling

functions.
8. When the VSAM catalog driver IGGOCLC9 IGGPRCU

(IGGOCLAB) returns to the catalog IGGOCLEG IGGPCCCR

first load module, IGGPRCU finds
out if the CCR has been updated in
storage. If so, IGGPCCCR is called
to update the CCR and turns to
caller.

Licensed Material — Property of IBM
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Diagram DC1. Search: Retrieve the Base Catalog Record

Medule or
R11 *Diagrams DB, EB, EK, EL, EM procedure
CCA
. CTGPL
CCA

CTGCAT
CTGPL Catalog identifier b
1. Is this a DEFINE/ALTER request? IGGOCLAH
IGGPSCAT
Catalog record L
identifier S -o
Request type N 2. Save the address of the catalog
record identifier in register 1.
b \5 —
1 CTGFV Address %7
of entry - —<» 3 Save this request’s CTGFL pointer in
'(‘:‘;_"G‘EF . register 1.
4. s the catalog search to be made by true name?

CCA

5. Move the control interval ::> CCASRDD
number into
the CCA. ‘@ l

6. Move 44-byte true name into CCA, and :> CCASRCH

set search indicator.

> 7. ls this a LISTCAT request?

8. Set indicator to retrieve
l next catalog record. :> CCAF1KGE

@) 9. Does CTGPL catalog record identifier point to
special catalog open intercept name?

No —(32)

Notes for Diagram DC1

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.

See the Data Areas section of this manual for details about the CCA, ACB,
and CTGPL.

The CMS DEFINE routine calls the search catalog routine to confirm that
when a caller wants to create a VSAM cluster or catalog, the new cluster
or catalog DSNAME is not duplicated in the catalog. The caller (CMS

D EFINE) expects the "“no record found’’ return code.

4, If the catalog record identifier is not a true name, it must be a
control interval number. In this case, the catalog identifier (CTGCAT)
must contain the address of the catalog’s ACB.

8. The caller did not know the address of the catalog’s ACB and
IGGOCLFH must locate it.
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Diagram DC2. Search: Retrieve the Base Catalog Record

VSAM user's address space

COMREG AMCES
fvsam
master
catalog's
ACB /
CBSCRAPL
R
]
AMCBS
ACC
CBSCRAPL
ACCDSNCI
r— CBSCAXCN
CAXWA
CAXCHN
CAXCNAM _ j—m - — — — — —
R11
[fcca ]
CCA
CTGPL
CCACPL
CTGOPTN1
= CTGCAT
! [ crabouc
CTGOPTNS
CTGTYPE
Label Area
>0
-
-
’/
CAXWA -
CAXCHN
/
CAXCNAM

|

Notes for Diagram DC2

=2 15,

16.

21,

22,

Catalog recovery processing?

Yes  No -@

Point to CRA ACB in CCA.

Translate true name into a control intet-
val number in CRA. >| CCASRCH

R11
CCA

CCA

CCA

Module
or procedure

ACB

3 open VSAM

Describes an

catalog

Is ACB address supplied? @
No Yes

14. Set ACB address into CCA.

-@

Catalog filename supplied?
No Yes @

Catalog name a master or

job catalog?

Yes No
Determine filename for reading the label

information area.

Read label information area.
LOCK exclusive on CAXWA chain.

Is this an OPEN request for DEFINE of user

catalog?

No Yes
Search the CAXWA chain for the VSAM
catalog by true name.

Was the catalog’s CAXWA found?
No Yes

23 Set ACB address into CCA. : :

@

10- If the AMCBS indicates the presence of IDCDF60 (an Access Method

12. Services parameter list), catalog management must use the CRA to
retrieve data set information. This is the type of processing used by
the EXPORTRA and IMPORTRA functions.

13- If the CTGPL's catalog identifier field CTGCAT and/or the CTGPL's

18. pointer to the user catalog’s filename CTGDDUC contain 0, then the
job catalog is searched if it exists, and if it does not, the master
catalog is searched. Otherwise the specified user catalog is used. The

AMCBS contains the address of the CAXWA chain.

20. For DEFINE of user catalog, the CAXWA chain cannot contain the
requested CAXWA. Therefore no scanning is necessary.

21. The CAXWA chain contains only CAXWAs referring to the ACBs
22. of open catalogs or CRAs.

Licensed Material — Property of IBM
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—

CCALAB

LABREC

LABFSER
LABDSN
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Diagram DC3. Search: Retrieve the Base Catalog Record

Catal Module
atalog or procedure

- ; 24. s user catalog entry in master catalog? l ACB IGGPRPLM
g IGGPGET

P Yes No m Exit with error. e
‘ - ' 4 reason 10 u ACBCAT IGGPRPLF
-
=d
; ACBUAPTR CAXWA
W 25.  Get storage and build ACB and CAXWA. > oAy
X l CAXCMR
26. Set ACB address into the CCA. CAXMCT ]
";Si — CAXACE
27.  Enqueue exclusive on user catalog OPEN and CCAREASN gﬁi%@:ﬂn
shared on user catalog. A CCACD1 FCAXSYSCR
[ CAXF2ZREC |
28, Issue OPEN. B CAXCMP.
29. Add CAXWA to chain,
30. Dequeue from user catalog OPEN and user
catalog.
31. Dequeue from CAXWA chain.
CAXWA
CAXF2REC e =3 32. s catalog recoverable? IGGPSCAT
Yes  No L D)
CTGPL
CTGOPTNS Yo e e =3 33, Isit DELETE, DEFINE, or ALTER request for
CTGTYPE a non-VSAM data set? o
exit with
No Yes m error 60 o
reason 32 ’
crapL ()
C;rtalo identifier | == == ——— = 34. Does CTGPL catalog record identifier point to 1GGPIOSI
special catalog open intercept name?
Yes No

¥
&)

Notes for Diagram DC3

24, If the CAXWA was not found, then the corresponding user-catalog
must be opened, if an entry exists in the master catalog.

28. OPEN recursively calls the search catalog module. Procedure
IGGP10SI takes account of OPEN-build case.
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Diagram DC4. Search: Retrieve the Base Catalog Record

R11 CTGPL 35.
CCA '
CTGCAT =
36
ccA D
w 1
CCACPL '/ Intercept tace
CCACD1 4 name 37.
Options

Ra(®
ACB CAXWA

i

0
RPL

1 List of
RPLs
available
for this

@-> 38.

Set catalog ACB pointer into CCA.
1/O support complete?
Yes No

Indicate early exit and OPEN complete.

Is early exit indicated?

No Yes

LUB of catalog

1 VSAM catalog

request ) Search the VSAM catalog
Reguest options L I
A 39.
Buff / 1ACB = c
1 RPL From step 11] l |

PUB @ 40.

Allocate and initialize an RPL for the
atalog being searched.

Put the catalog’s ACB address into the
RPL.

Search the catalog’s index and true-name
records to find the catalog record’s control
interval number and retrieve catalog record.

R11

Module
or procedure

\—I 1 ccA
CCA
m— (5) GoARCE
R11
CCA
CCA IGGPSCAT
) Rt CCAREASN
CCACDI1
CCACD2
J
RPL
1 IGGOCLEG
Request options IGGPGET
IGGOCLAB
Y tAcB IGGPRPLM
/ R11 1GGOCLAH
CA IGGPSCAT
CCA IGGOCLEG
4 Buffer IGGPGET
1 Buffer

Notes for Diagram DC4

39. If CTGCAT contains a pointer to a 44-character name, it must be the
data set name of the catalog as contained in the CAXWA.

If the CTGPL's catalog record identifier field addresses the record’s
control interval number, the catalog record can be retrieved without
a search of the catalog’s index.

The search catalog routine assigns an RPL to the caller. Catalog
management (CM) 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 CM request
refers to the RPL. The RPL is initialized for a caller and used as
often as necessary to process the caller's CM request. When the
caller’s CM request is completed, the RPL is assigned to another
caller.

40. At this time, the CCA (CCAACB) contains the ACB address of the
catalog or CRA,

41. 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 cluster’s DSNAME or volume serial number and the
control interval number of the cluster or volume catalog record.

Licensed Material — Property of IBM

43,

DSNAME RBA 3 42, Was the catalog record’s control interval Catalog management buffers
number found? )
i(f:\a;::(og Data Yes No ~ Return$@ True-name catalog record I
records High key range @ d [Ebject 's base catalog record '
L A True-name record
Catalog _DSNAME | Ci#f I 43. Read the catalog record from the VSAM :gggg;?
trie-name catalog into a catalog management
records Low key range buffer.
Object’s
base record L
— ciff [DSNAME] Datal |
Catalog
?:ctgrds Extension records CCACD1
Cif#{ Data Return

The search catalog routine sets the “'no record found'’ error code in
the field CCACD2 of the CCA and returns to the caller. If the VSAM
catalog has been unsuccessfully searched, the search catalog routine
returns to the caller with the same error code set.

See the Diagnostic Aids section of this manual for CM error codes.

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

R11 Module or
[tcca ] CTGPL *Diagrams DB, EB procedure
Pequest  l——— Verify the caller’s authority to
CCA Password | bypass password checking

CTGPL checking I~ ] [

Catalog record options =~~~ 1. Does the caller want to bypass password 1GGOCLBM
User- ! checking, or is the request a locate for opening IGGPCKAU
supplledd : a user catalog?

Passwor: | No Yes . C
Catalog management buffer | *f
Catalog record {retrieved by |
the caller) 1 Check the user-supplied password
L5 Password set-of-fields L -I; 2. Determine the type of password to be checked. IGGPSPSC
Password ~ i f log record. IGGOCLAZ
Czs;:'word . 3. Obtain the password from the catalog re |GGPEXT
Number of See Diagram DK 1. Obtain a Catalog Record
attempts — e Field's Value.
(D:‘J> Is there a user-supplied password?
No
| Console
5. Request the password. IGGOCLBM
‘ IGGPPWGT
Operator reply operator 1KQDCN
Does the password in the catalog record equal IGGOCLBM
Password the user-supplied password? IGGPPWVR
No
7. Did the user exhaust the number of
—ST==" attempts he has to supply the
password?
No Yo mrrwmp(13)

Notes for Diagram DD1 Read-only password: The user is allowed to read, but not to write {add
or update), records in his data set.

When the VSAM Open routine {IKQOPN) calls VSAM catalog management

to retrieve a cluster catalog record, the password checking routine
(IGGOCLBM) confirms the user’s authorization to gain access to the
cluster.

When an Access Method Services routine calls a catalog management

services routine (see Diagram EB1, step 1), the password checking routine

confirms the user's password to gain access to the VSAM catalog or a
specific catalog record.

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

The type of processing that the user is allowed to do with the data set is
determined by the password:

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.

Control-interval password: The user is allowed to process the data set's
control intervals as well as its records.

Update password: The user is allowed to process his data set’s records.

2.62 VSE/VSAM VSAM Logic, Volume |

If the user’s password has been verified during a previous CM request,
the caller (VSAM Open or CMS) can set the CTGPL's bypass-password-
checking flag on.

The caller can indicate the minimum level of password to be verified
with the CTGPL, but the password checking routine determines the
type of password required for the request.

The password is in the password group occurrence in the catalog
record.

The console operator can reply to the VSAM request for a password
message with a password. If the operator replies with CANCEL or
EOB, error code 56 is returned and module IGGOCLCSY cancels the
job.
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Diagram DD2. Check the Password

Call the user security verification routine (USVR)

R11
CCA CTGPL
CCA - ~<3» 8. Did step 6 confirm the data set’s master
Password password?
1CTGPL checking No Yes
4Catalog options
record
Catalog management buffer 9. Is there a USVR specified for the user?
Catalog record
y/ (retrieved by the caller) 7 Yes No ‘@
PaSSTW'J:Vg;wp = | 10. Call the USVR to confirm the user program's
L ) 7 l > authorization to process the data set’s records.

11, Is the USVR return code 0?

Yes No  cocap(1d)

R15 (set by USVR)

r
]
i

-

\

Return to the caller

12. Set a return code — successful completion
— and return to caller.

13. Set an error return code — security verifi-
cation error — and return to the caller.

Notes for Diagram DD2

8. If the user supplied the correct master password, the user security
verification routine (USVR), if it exists, is bypassed. If a USVR
exists, the USVR exit is taken even though the user provided another
type of password correctly.

9. If a user security verification routine exists for the user, its name
is in the catalog record’s password group occurrence.

See “‘Data Areas’’ for details about the cluster catalog record and
password group occurrence.

10, The user security verification routine is an installation-supplied
routine that confirms a user’s authorization to gain access to the
data set. The USVR confirms that the user satisfied the installation’s
security verification criteria.
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Module
or procedure

IGGPINMD
USVR

IGGOCLBM
IGGPINMD

CCACD1
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Diagram DEL. Locate: Retrieve Catalog Information

caller's CTGFLs:

1. Do steps 2 through 12 to process each of the

Test the catalog record field

Yes No

2. s the field to be retrieved only if caller-
specified test conditions are satisfied?

m——(5)

Notes for Diagram DE1

Description Module Procedure
The VSAM Open routine (IKQOPN} issues the

CATLG instruction to obtain data set and

volume information about the user’s data set

and index.

The VSAM end-of-volume routine (IKQED X}
issues the CATLG macro instruction to obtain
volume information about the extents added to
the user’s data set.

When the caller issues a CATLG macro instruction,
register 1 points to the caller's CTGPL. The
CTGPL’s request options are decoded and the base
catalog record is retrieved for the request.

1, The Locate routine processes each CTGFL IGGOCLAZ IGGPLOC
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.
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Description Module Procedure

The caller’s CTGFL list {CTGFIELD in

the CTGPL) 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.

A caller might make conditional requests
for retrieval of catalog record fields. For
example, a chain of CTGF Ls might be
supplied with the request and processed
together. The first CTGFL identifies a
field to be retrieved and points to sub-
sequent CTGF Ls that contain the names

of the 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 CTGF Ls 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.
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Diagram DE2. Locate: Retrieve Catalog Information

R11 CTGPL

CCA . —>» Request type

1_cTGFi,
1 =
‘J[ CCA

— 1 Buffer
1 crarL CTGFL

1 Current :
CTGFL =  Field name
1 _CTGFL for tests

CTGFL for tests ; ‘ °
Test condition

Address and length
of test data

T Next CTGFL for tests

-FZ

Object’s catalog record ]
Group occurence

Yes

est the catalog record field (con't)
Field name
Test-Data Area l

of each group
[ TestData [ — > 3, Identify each group occurrence that :=> occurence that

satisfies the test conditions.

4. Does at least one group occurrence satisfy
the test condition?

No

REL Group Field to | Field to

]

occur- be be
ngP rence retrieved | tested
pointer

Notes for Diagram DE2
Description Module

3. If the caller wants to retrieve a catalog IGGOCLBA
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 group occurrences that foliow the
header field, the field's data is retrieved
from each group occurence that satisfies
all tests.

The sequence number of each group
occurrence that satisfies the tests is put in
the CCA. When all group occurrences have
been tested, the sequence numbers in the
CCA are used to identify each group
occurrence that contains caller-requested
data.

4. If none of the group occurrences satisfy IGGOCLAZ
the test conditions specified by test
CTGFLs, the next CTGFL in the catalog
parameter list (CTGPL) is processed.

Licensed Material — Property of IBM

Procedure

IGGPTSTS
IGGPGREC

IGGPSCNF

R11

CCA
1 Current CTGFU CTGPL
|1 Curr

teTapL — TcTGFL
L

~

=

1 CTGFL

Sequence number|

satisfies the tests

CTGFL

"Test failed"
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Diagram DE3. Locate: Retrieve Catalog Information

R11 CTGPL [ R11 - CTTGP'- —
. . CCA CTGFL
L fcca | feterL :L r==- 6. Is more than one field identified by the field = -
— -~ ! name (a combination field name)? cca ~ -+~
CCA forors ! No Yes T TererL
teTgrL ] CTGPL T Work
1 Work area H T ork area
1 Catalog's J? | 1 Buffer
ACB e \ 4 1 Current
CTGPL e 6. Do steps 7 through 12 for CTGFL
1 current each field associated with the
CTGFL '\‘\ ~ combination name. CTGFL
1 Buffer ~ - —
: NN Field name (combination)
. 7. Does the caller want the address of the catalog’s | TFieid name in the
ACB? combination name index
II Number of field names
Yes No in the combination
! Address and fength of
: D data in work area
Le——= - — —l—~ g Get the field’s value from the
catalog record.
Combination
See Diagram DK 1, Obtain a name index Work area
Catalog Record Field’s Value. Field name Work area’s
length
Work area . . T iy Current total
f Work areas . Lo Put the field’s data in the caller’'s work area =5 Field name length
length _: Field name Catalog
\ "‘;ield’s —
C | —— (—data
;et,‘.;r'ehm tora T———:> 9. Add the data field's length to the current —:>® B
s - -1 total length.
F?;fdlf)sg i Catalog management buffer
data T ;10. Is the current total length greater than the
work area length? Object’s catalog record
Field to
be
Ye§ No retrieved
Notes for Diagram DE3 Description Module Procedure
Description Module Procedure 7. The address of the catalog’s ACB is in IGGOCLAZ IGGPLOC2
5. A combination name refers to aset  IGGOCLAZ  IGGPLOC2 the CCA. Al other catalog record
of related catalog #ieid names, and f|elds that the caller can request are
is used by the caller instead of a in the catalog record. Each qatalog
separate CTGF{ for each field name. r.ecord field is ident v its
field name.
6. The combination name index hasan IGGOCLAZ IGGPLOC2 R
entry for c—.:ach fiel'; name in the 8. Diagram DK1 shows iiow the IGGOCLBA IGGPGVAL
combination. The Locate routine requested catalog record field {spe- IGGPGREC
processes each fieid name entry in cified by its field name in the
the combination hame index CTGFL) is located for the Locate
sequentially, starting at the address routine.
of the first field name entry for 9. The first two fields in the caller’s IGGOCLAZ IGGPLOC2
the combination, and ending when work area specify the number of IGGPSHIN
the number of entries processed bytes the caller allocated to the work
equals the number of field names area and the number of bytes that
associated with the combination contain catalog record field data (the
name. current total length field).
10. If the current total length exceeds IGGOCLAZ IGGPSHIN

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

2.66 VSE/VSAM VSAM Logic, Volume |

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.
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Diagram DE4. Locate: Retrieve Catalog Information

(con’t)

[~ Put the field's data in the caller's work area

—
11.  Move the field’s data into the

work area.

Catalog management buffer

Object's catalog record

12. Put the data’s length and
Group occurrence address into the CTGFL.

Group

occur- ‘
rence Field to Other

pointer be fields

retrieved 13. Translate field into fixed block format,
if applicable.
\ 14. Have all CTGFLs been processed?
Yes No

—-)

Return

Notes for Diagram DE4

1.

Description Module Procedure

The Locate routine puts the beginning IGGOCLAZ IGGPSHIN
address and the length of the catalog fietd
into the CTGFL's field-data entry,

. The CTGFL's field-data entry contains the IGGOCLAZ IGGPSHIN

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.

. If the dictionary information indicates that IGGOCLEZ IGGPLTRN

the field value is to be returned in fixed
block format (units of blocks rather than
tracks and/or cylinders), translate the field
value,

Licensed Material — Property of IBM
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CCACD1
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Diagram DG1. Update: Modify Catalog Information

| Module or
R11 @..;.. 1. Does the calier want to release extents? R11 procedure
CCA No Yes ccA IGGOCLAY
IGGPUPD
cea o CCA
} Buffer CTGFL See Diagram DM. Release Extents. Tg:gst
Current Field name 1
CTGFL Save the serial number of the volume contain- ﬁﬁqnt‘ggéeor IGGPSFPL
1CTGPL ] Update data ing the current CRA. “OK" group
CTGFL for tests occurrences
CTGPL CTGFLs for tests -5 3. I;ltjrt\]:ea fcoallnf)roor:svas,fzg/l Get next extent CCAVOLCR IGGPUPD
rdentifies ] Test condition routi r more space: CCARPUT
a catalog Field name No Yes
record Address and
Request length of the
options n test data See Diagram DH1. Update Extend:
1 CTGFL L T CTGFLs for Obtain Additional Space for a
) tests VSAM Obiject.
IGGPSFPL
4. Check the inhibit update bit in the dictionary
entry of each field to be updated.
Work area 5.  Are all inhibit update bits set?
Test data
Caller-supplied Yes
update data
to replace '
L= catalog

Catalog record

VOLSER of CRA

Notes for Diagram DG1

The VSAM Close routine (1KQCLO) issues the CATLG macro instruction

to modify the data set and index statistics maintained in the catalog
record’s copy of the AMDSB.

The VSAM “‘Get new extent’’ routine (IKONEX) issues the CATLG
macro instruction to obtain more space for a data set.

When the caller issues the CAT LG macro instruction, register 1 points

to the caller’'s CTGPL. The CTGPL request options are decoded, and the

base catalog record is retrieved for the request.

1. If this is a call to release secondary extents (for a reusable data set),
routine IGGPRELE in module IGGOCLCSB is called.

2. This information is saved in order to be able to supply it for extension

records.

3. If more space is required for the data set, the UPDATE-Extend
routine (IGGOCLBB) processes the calier’s Update request and

No
record ! 6. Set inhibit update bit in CCA.
data ]

5.

If there are one or more fields in the list that require CRA update, the
inhibit CRA update bit in the CCA (which was initially set “on"’) is
cleared.

Steps 7 through 12 are performed to update each of the catalog record
fields identified by the caller’'s CTGFL.

returns directly to the caller (the VSAM ““Get new extent’’ routine).
See Diagram DH for information about UPDATE-Extend processing.

4. Scan through the dictionary information of all fields to be updated.

2.68 VSE/VSAM VSAM Logic, Volume |
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Diagram DG2. Update:

R11

Modify Catalog Information

. R11
Do steps 7 through 12 to process each of the caller's 1CCA
CTGFLs.
CCA . CCA
TCTaPT CTGFL ITest the catalog record field GRT
Current Field name 7. Is the field to be updated only if caller- FCTGFL
CTGFL > - specified test conditions are satisfied? Sequence
1 Buffe Update data|~— numbers of
: Heraree No'  Yes R proup
for tests occurrences
8. Identify each group occurrence that
CTGFLs for tests . o o 4 Buffer
Sm{ Tost condition ;1 satisfies the test conditions.
Field name
Address and 9. Does at least one group oc)currence
length of the satisfy the test conditions?
test data
TCTGFL for
e No
1 B
7/
/
/
/
Work area /
Testdata |/
Caller-
supplied
update data
10 replace
catalog
record
data
Notes for Diagram DG2
7. The caller's CTGFL list (CTGFIELD in the CTGPL) contains the The sequence number of each group occurrence that satisfies

address of each CTGF L needed to satisfy the caller’s updating require-
ments. Each CTGFL describes one of the catalog record fields to be
updated. Each CTGFL is completely processed before the next one is
started.

The caller may want to update a field only if another field’s value,
when compared to the caller’s test value, satisfies the caller’s test
conditions. if so, the caller builds a CTGF L that contains the name
of the catalog field to be tested, the test conditions {equal, high, low,
etc.), and the address and length of the caller's test value. If a CTGFL
contains the address of another CTGFL, the second CTGF L describes
a catalog record field that is to be compared to the caller’s data. If
the comparison satisfies the test conditions, the catalog record field
specified by the first CTGF L is updated with the caller’s data.

If the cailer wants to update a catalog record’s header field, the field’s
data is updated with the caller’s data if all tests are satisfied.

If the caller wants to update a field from one of the group occurrences
that follow the header field, the field’s data is updated with the
caller's data for each group occurrence field that satisfies all tests.

The group occurrence that contains the field to be updated can also
be identified by its sequence number.

Licensed Material — Property of IBM

Module or
procedure

IGGPSFPL
IGGOCLBA
IGGPTSTS

IGGPGVAL

the

tests is put in the CCA. When all group occurrences have been

tested, the sequence numbers are used to identify each group
occurrence that contains caller-requested data.
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Diagram DG3. Update: Modify Catalog Information

Module or
10. Is more than one field identified by the field :Jgggiurzx
inati L
name (a combination name)? 1GGOCL AX

No Yes

11. Do step 12 for each field associated

with the combination name. Update routine’s buffer
Catalog record — ((_
12.  Replace the field's data with the caller’s :> Epdated da'aJ_J)l) | Field
)

Catalog management buffer
i 9 ,4 update data.
/7
Catalag recard (¢ ’ See Diagram DL1, Modify a Catalog Record. VSAM catalog
Group occurrence )) Group
pointer occurrence N X GGOCLAW
Sequencd 1 Group v 13.  Write the updated catalog record into the E Updated catalog :GGgPREC
number | occur- Field |Field catalog. " IGGOCLEG
rence ( recor {GGPPUPC
)] 14. Have all CTGFLs been processed? IGGPPAD
Yes No
CCACD1
Return
Notes for Diagram DG3
10. A combination name refers to a set of related catalog field names, Note: If the catalog is recoverable, the call to IGGOCLEG will result
and is used by the caller instead of a separate CTGFL for each field in a CRA update unless bit CCARPUT (the update inhibit bit) is
name, set to ‘1’. This bit is set in the calling procedures, which decide

11. The CCA’s combination name index has an entry for each field name whether CRA updating is necessary for a given operation.
in the combination. The Update routine processes each field name
entry in the combination name index sequentially, starting at the
address 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 combination name's CTGF L contains the beginning address
and the total length of the group of update data fields in the
caller’s work area.

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

13.  When the catalog record is updated (in a buffer in the Update
routine’s virtual storage), the Update routine sets the “must write”
flag on to indicate that the [/O manager must write the buffer from
storage into the catalog before the buffer can be made available to
contain another catalog record. When the caller’s Update routine
needs the buffer to process another catalog record associated with
the request, the Update routine writes the catalog record from the
buffer into the VSAM catalog (on a direct-access storage device).
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Diagram DH1. Update-Extend: Obtain Additional Space For a VSAM

Object

R11
CCA

CCA
T Butfer
TerarL
1 Volume
“informa-

tion group
occurrence

1SALPARL

CTGPL
Identifies the
[—= data or index
catalog record

Catalog management
buffer

Data catalog record

3

e

Retrieve the AMDSB group occurrence to
determine the atrributes and statistics;
retrieve the association group occurrence
to locate the cluster catalog record.

Find the volume information group occur-
rence that describes the volume to contain
the additional space.

Allocate space to the data set

Volume information
group occurrence

Data Space Volume .
ot allocation linformation 3. Does the object share its VSAM data space
attribute | reduire- jaroun f with other VSAM objects?
ments occurrencgs
-
- / No Yes
Unique Nonunique
e data data set
set

R11
Catalog
Tcea management
buffer
CCA
4 Buffer Data catalog record

Volume infor-
mation group
occurrence

Volume infor-
mation group
occurrence

1 SALPARL

1 Work area

Work area

Low and
high CCHH

valugs

SALPARL
Cl # of object’s

catalog record

Amount of space|

requested
. Maximum
number of
extents allowed
1 User list
USERLIST
Volume
serial
— numbers
VSAM Direct-Access
Voiume
Another vSAM |\ Data

CCACD1

If the object shares its data space with

other VSAM data sets or indexes, there

might be enough free space in one of the
data spaces on the volume to satisfy the
object’s direct-access space allocation

Volume Fxt;m ! i 4. Al PR
I ial -xten . ocate space to thé object
" [Rumber | descriptors s~ from the data space’s free space.
@1 See Diagram DJ1, Suballocate:
Obtain Additional Space from a
ey ——_— Nonunique VSAM Data Space.
C
e ’ 7 5. Did the data space contain enough
/ﬂ free space to satisfy the request?
7
o/ I
Return from Suballocate: J
|SALPARL User list Ve
(T sor lir__F— Rewm code H-=~
Extent 6. Set error code.
CCHH
values
Return
Notes for Diagram DH1 Description
Description Module Procedure 4,
The UPDATE-Extend routine is called whenever
a VSAM object (data set, index, or catalog) needs
more space to store its records.
requirements.
The VSAM ““Get new extent’’ routine calls the CM
Update routine, and an amount of space (based on
the object’s direct-access space allocation require-
ments) is allocated from a shared VSAM data
space that has enough free space to satisfy the
allocation requirements. IGGOCLBB IGGPUPDE
IGGOCLBC IGGPINIT
2. The volume information group occurrence 1GGOCLAZ IGGPEXT
is identified by either an RBA or a key IGGOCLBB IGGPUPDE
value. IGGOCLBC IGGPSVOL
3, A shared (nonunique) VSAM data space IGGOCLBB IGGPUPDE
contains all or parts of two or more IGGPUALL
VSAM objects. A unique VSAM data IGGOCLEG IGGPGET

space contains all or part of only one
VSAM object, and is not allowed to
contain records of another object.

Licensed Material — Property of IBM

Section 2. Method of Operation

Module Procedure

IGGOCLBB |IGGPUPDE
IGGPCSAL
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l())ibagram DH2. Update-Extend: Obtain Additional Space for a VSAM
ject

R11 T Catalog LUB
7. Update the statistics in the AMDSB group oUn
t occurrence.
CCA ®:> 8. Compute the extent values, determine the new
high RBA, and calculate the extent range for PUB
1 Buffer each extent in the newly allocated space.
TVSAM catalog
~ = — » 9. Does the volume information group occurrence
| located by step 2 describe a candidate volume?
Low and high ]
CCHH values fl
for each extent | No Yes
allocated to
the VSAM object | !
! @)—:_—_> 10. Add new extent descriptors to ——>®
I the volume information group
| occurrence.
!
] See Diagram DL1, Modify the
1 Catalog Record - add a new group
! occurrence to the record.
[}
)

Y Catalog management buffer

e

— )

Update the volume information group —
occurrence to show the object’s newly

obtained space.
See Diagram DL2, Modify the Catalog Record:
change a field within a group occurrence.

VSAM catalog

li

Data catalog record

Updated data
catalog record

Notes for Diagram DH2
Description Module Procedure

7. The object’s catalog record contains a IGGOCLBB IGGPMVOL
volume information group occurrence to IGGOCLAV IGGPMOD
describe the object’s space on each volume
that contains a part of the object. If the
object’s newly obtained extent is on a new
volume, the UPDATE-Extend routine
builds a volume information group
occurrence to describe the new volume
and extent. Otherwise, an existing volume
information group occurrence is updated
with the high-allocated RBA and extent
information in the form:

SS CCHH CCHH DDDD DDDD

where:
SS identifies the VSAM data space
CCHH are the low and high cylinder and
track addresses
DDDD are the low and high RBAs
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Diagram DH3. Update-extend: Obtain Additional Space for a VSAM
Object

. VSAM catalog
Allow for sequence set stored with the data

CCA > 12. If the object is key-sequenced, is the sequence e. ga‘::ﬁ:::ei;‘;e;
1 | set stored with the data in the data set?
1 Buffer !
No Yes
Low and high 13. Retrieve the cluster catalog
CCHH values

record identified in step 1;
retrieve its association (index)
group occurrence to locate and
retrieve the index catalog record.

for each extent
allocated to the

VSAM direct-access volume
VSAM object

_]I__éﬂ-

14. Allocate part of the data set’s Newly-allocated
Catalog management buffer new extent to the sequence . extent
—--- set, l
Data catalog record -
For both data and index
Return CCACD1 Low record’s extent descriptors | High
CCHH CCHH
¢
!
| Space for
Space for user’s data | sequence
| set
|
|
Low High Low High
RBA RBA RBA RBA
For the data For the index
@ﬁ record’s extent record’s extent
descriptor descriptor
Notes for Diagram DH3
Description Module Procedure

14. The low and high addresses in the index IGGOCLBB |IGGPSSWD
catalog record’s volume information group IGGOCLEG IGGPGET
occurrence are those of the extent obtained IGGOCLBB IGGPSSWD
for the data set. The low and high RBA IGGOCLBC IGGPINIT
values are for the sequence set. IGGOCLBB 1GGPSSWD

IGGOCLBC IGGPSVOL
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Diagram DJ1. Suballocate: Obtain Additional Space From a Nonunique

VSAM Data Space

*Diagrams DH, ED
CCA SALPARL ﬁ
Request Type = — —— -2 1, Is the request to assign a candidate volume to

SALPARL
Buffer Cl ffof abject’s
catalog record

USERLIST |\

the object?
Yes No

) (5)

Assign a candidate volume to the object

VY USERLIST

I~ Volume
serial
[~ numbers .

w Buffer

Volume catalog record

Data set directory entry

Ci #of object’s catalog
record

2. Search the catalog for the volume catalog
record identified by the caller-supplied
volume serial number. Is it found?

Yes No

Return on error

CCA

Catalog management buffer

Volume catalog record

Pointer to data set
directory entry

“'Deleted"’

flag OFF Address

=2

i\

Data set directory entry

Cl fof object’s
catalog record

CCACD1

>( Return code

3. Does the volume catalog record contain a
Data Set Directory entry that describes the

object?
No ‘3
Return

CCACD1

Return code VSAM

i

Build a Data Set Directory entry to

describe the object.

See Diagram DL1, Modify a Catalog Record
Field's Value (add a new group occurrence
to the record).

Catalog LUB
PUB

. ] _ CCACD1
VSAM catalog Return —;>M
PUB
tvsam catalog
Volume catalog
record

Notes for Diagram DJ1 Description Module

Description Module Procedure 2. The volume must be owned by the same IGGOCLAR

catalog that contains the object. IGGOCLEG

The suballocate routine, {GGOCLAR, is called to
assign a candidate volume to a VSAM object {data 3. The volume catalog record already IGGOCLAR
set, index, or catalog) and to assign available spaces contains a data set directory entry, the IGGOCLAZ
on the caller-specified volume. The caller, either volume is either already assigned to the
the UPDATE-Extend routine (Diagram DH) or VSAM object as a candidate volume or
the DEFINE Cluster routine (Diagram ED) has some of its space allocated to the
builds a list of volume serial numbers to identify VSAM object.
each volume to be assigned to the object as a IGGOCLAR
candidate volume. If the caller requests space 4, The new data set directory is added to the |IGGOCLAG
allocated to the object, the list contains one volume catalog record. IGGOCLAR
volume serial number. IGGOCLAV
Note: Although space requests on FBA devices
are externally specified in BLOCKS (or
RECORDS), catalog management processes
them as track and cylinder addresses.
1, Acandidate volume is available to contain IGGOCLAR IGGPSALL

a VSAM obiject’s catalog records, but no
space is allocated to the data space from
the volume as yet.

2.74
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Updated volume
catalog record

Procedure

IGGPSALL
IGGPGET

IGGPSALL
IGGPEXT

IGGPSALL
IGGPISCI
IGGPSALL
IGGPMOD
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Diagram DJ2. Suballocate: Obtain Additional Space From a Nonunique

VSAM Data Space

P e o o o -

R11 Work area
l tCCA l Amount of
space
requested
\l CCA Max. no. of
1 Work area extents allowed
- in small extent
1Buffer table TTNN value
Return from
IGGPBMR
Extent save area/
small extent table
Buffer
Volume catalog record
Space map Data space
group -
Track status occurrences

R it

————d

Notes for Diagram DJ2

Description

6. If the amount of space requested is a
number of cylinders, convert it to a
number of tracks.

6. The extent table is built by retrieving each
extent descriptor {from each data space
occurrence) that might contain enough free
space to satisfy the request’s minimum
allocation requirement {the number of
tracks in one control area).

Process the request for more spaceg

Determine the amount of tracks required to
satisfy the request.

» 5.

Build an extent table to show ail non-
unique (shared) data space extents on the
volume.

Module Procedure

IGGOCLAR
IGGOCLAU

IGGPSALL
IGGPSALS

IGGOCLAZ IGGPEXT
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Diagram DJ3. Suballocate: Obtain Additional Space From a Nonunique

VSAM Data Space

Process each extent in the extent table: R11

=5

| If the extent obtained by step 7:

8. Exactly satisfies the request, no further
extent-table processing occurs.

Examine the space map group OCCUITENCE. ==

m [(fcea ]

I ! Work area
! w CCA Extent save
k |5, area/small
{:v:frfe: = extent table

Data space

m

Notes for Diagram DJ3

Description Module

7. Each extent descriptor in the extent table 1GGOCLAU
is processed beginning with the lowest
extent starting track number (TT) in the IGGOCLBR

table, in ascending sequence, until all
extent descriptors have been processed.

IGGPBMR examines each extent to find
an amount of contiguous unallocated
tracks at least as large as the request’s
minimum allocation unit. IGGPBMR
examines the space map group occurrence,
starting at bit position TT (track indicator)
and ending at bit position TT plus the
number of tracks in the extent (NN) minus
1. 1f IGGPBMR finds a large enough
amount of unallocated tracks, it returns to
IGGPEDS with the beginning track
number (TT) and the number of tracks
{NN). If the data space’s extent contains
another amount of unallocated tracks at
least as large as the request’s minimum
allocation unit, IGGPEDS calls IGGPBMR

2.76 VSE/VSAM VSAM Logic, Volume |

Procedure

IGGPSALS
IGGPEDS
IGGPBMR

extent table

G A

w Buffer

Volume catalog record
Space map

Track status

£

Parameters to IGGPBMR

Minimum
allocation
unit size

oo - — o — o ——

Starting TT
value of extent

———

Ending TT value

Description Module Procedure
to examine the rest of the data space’s

extent.

If the extent returned by IGGPBMR is the |IGGOCLAU IGGPEDS

exact number of tracks required to satisfy
the caller’s request, no further extent table
processing is done. Larger or smaller
extents obtained from previous extent table
entries are ignored.
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Diagram DJ4. Suballocate: Obtain Additional Space From a Nonumque

VSAM Data Space

Process each extent in the extent table (cont’)

If the extent obtained by step 7:

(F=>o
(—>

requested, if a previous ‘larger extent

Is greater than the amount of tracks 4@
was found and if the currently obtained

extent is smaller than the previously

obtained one, the current extent is saved.

Is less than the amount of tracks
requested, save it.

Notes for Diagram DJ4 Description
Description Module Procedure as the request’s minimum allocation unit
{number of tracks for one control area),
9. If the extent returned by IGGPBMR is IGGOCLAU IGGPEDS the extent is saved in the small extent table

larger than the amount of tracks required
to satisfy the request, the extent is saved if
either:

¢ No other larger-than-requested-amount
extent has been returned yet, or

® The current extent is smaller than a
previously obtained larger-than-
requested-amount extent.

In either case, only one larger-than-
requested-amount extent value is saved.
The small extent table (built in step 10)
is ignored and no longer used.

10. if the extent returned by IGGPBMR is IGGOCLAU IGGPEDS

smaller than the amount of tracks required
to satisfy the request, its TTNN value is
adjusted so that TT is on a cylinder
boundary. If NN is now at least as large

Licensed Material — Property of IBM

if:

e The table has fewer than five entries
(or a caller-specified maximum less
than five) in it, or

e The table is full and the current
extent’s NN value is greater than the
table’s smallest extent. The current
extent replaces the table’s smallest
extent.

In either case, the extent is not put in the
small extent table if it is too small (adjusted
NN is less than the minimum allocation unit)
or if a larger-than-requested-amount extent
already exists (see step 9).

If, after all data spaces have been examined,

the total of the NN values in the small extent
table is less than the amount required to satisfy
the request, no space is allocated to the object.

Section 2. Method of Operation

Procedure
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Diagram DJS. Suballocate: Obtain Additional Space From a Nonunique

VSAM Data Space

Allocate the space to the object:

@:én.

1
Reset the space map group occurrence to :>®
show the newly allocated tracks,

R11

CCA
Saq. no. of

data space’s extent

12. Store information about extent(s)
obtained into CCA. J
Return
Notes for Diagram DJ5 Description
Description Module Procedure

11, If the selected extent is larger than or
equal to the amount of space requested,
IGGPBMR adjusts the space map group
occurrence starting at bit position TT
(track indicator) by turning off NN bits
(NN is the exact number of tracks required
to satisfy the request).

If the space is allocated to an object from
a number of extents, the small extent table
is sorted so that the largest NN value is
first, the smallest last. IGGPBMR then
adjusts the space map group occurrence
for each TTNN value in the small extent
table, until the amount of allocated tracks
equals the amount of tracks requested.

12, IGGPSALS returns the sequence number
of the data space’s extent, starting track
number, and number of tracks of each
extent obtained for the request. The caller
uses this information to build extent

2.78 VSE/VSAM VSAM Logic, Volume |

IGGOCLAU IGGPSALS
IGGOCLBR

descriptor entries in the VSAM object’s
volume information group occurrence.

IGGPBMR

IGGOCLAU IGGPSALS

Starting track no.

No. of tracks of each
extent obtained
for request

Module Procedure
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Diagram DK1. Obtain a Catalog Record Field’s Value

A1 *Diagrams DD, DE, DI, EH, El
[Creca ]
Extract header field data
oA o —_ 2 1. Doesthe CTGFL's field name identify a A1
CTGFL'sfield fo——=—"""7 header field? CCA
name No Yes Addresses of
CCA parts of the
A Flags catalog record
ield" L ads |
2. Set the heas:ler;teléi s address Field's CCACPETX
and length in the CCA. % aer:jg:réd CCACPEIX
J anc acdress CCACPE3x
CCACD1 Extension CCACPE4x
>{ Return code | rec?}rd s CCACPES5x
cl CCACPE6x
Return T Catalog CCACPE7x
record
Catalog management buffer
Notes for Diagram DK1 Description Module Procedure
Description Module Procedure 1. The derived volume entry fieids are IGGOCLBS IGGPXVAL
retrieved.

The obtain-field-value routine is called by other
catalog management (CM) routines to obtain the
location and length of a field in a catalog record.
The record is in a CM buffer in main storage. The
following results could occur:

o The field is entirely contained in the record
in the buffer, and the field's address and
length are set in the caller’s CCA.

® The field is partially contained in the
record in the buffer, and the field’s address
and partial length are set in the caller’s
CCA. The CCA also has the ‘“not complete’”
flag on and contains the control-interval
number of the catalog record’s extension,
which contains more of the field.

e  The field is not retrieved because it
doesn’t exist in the caller-specified group
occurrence, or because there are no more
group occurrences in the record, or because
no buffer space is available to contain
extension record.
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The field-name dictionary is a read-only
catalog management table. The catalog field
name dictionary contains an entry for each
type of catalog record field, based on its field
name. The caller puts the dictionary entry
identified by the CTGFL’s field name into
the CCA before calling the obtain-field-value
routine.

If the field name identifies a header field, the
field's type code (in its dictionary entry) is 0.
A nonzero group code identifies the group
occurrence that contains the field identified
by the CTGFL'’s field name.

If the field name identifies a header field and

the field is fixed-length, it is at a fixed displace-
ment from the beginning of the catalog record.

The field’s address is obtained by adding the
displacement in the CTGFL's dictionary entry
to the beginning address of the record (the
contents of CCACPE1x). The field's length is
part of the CTGFL's dictionary entry.

IGGOCLBA IGGPGVAL

Section 2. Method of Operation 2.79



Diagram DK2. Obtain a Catalog Record Field’s Value

R11 Extract group occurrence field data
CCA

3. Examine each group occurrence pointer in the
catalog record to determine whether:

CCA

CTGFL's field ® The group code in the pointer equals the
name group code in the CTGFL, and
Group occur- . .
re';icepsequevr\ce e —— —— — = === — =3 ¢ The sequence number in the pointer equals
number the sequence number in the CCA.
EBuffer

"'e"‘;,m" 4. Were step 3's conditions satisfied by one of
80?; s S~ the record’s group occurrence pointers?

S~ \\
~ o Yes
~~
~ ~

T3 5 |sthere an extension record for the
catalog record examined in step 3?

s o Not found flag %
J

CCACD1
Return com
e Return
Notes for Diagram DK2 Description Module Procedure
Description Module Procedure 6. The actual group occurrences containing IGGOCLBA IGGPLVAL
the field to be retrieved may be contained
3. The group occurrence pointer (GOP) is IGGOCLBA IGGPLVAL in an extension record.

used to locate a group occurrence. The
GOPs are grouped together by a group
code. Within each group of GOPs, the
pointers are ordered by sequence number.

If the caller-specified GOP, identified by IGGOCLBA IGGPLVAL
its sequence number, is found, its displace-

ment field and flag field specify the location

of its group occurrence as:

® The number of bytes from the beginning
of the record’s group occurrences (the
contents of CCACPE3x plus the GOP’s
displacement field value), or

® The control-interval number of the
extension record that contains the group
occurrence. The extension record contains
a GOP that specifies the group occurrence’s
location as a number of bytes from the
beginning of the record’s group occurrences.
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Diagram DK3. Obtain a Catalog Record Field’s Value

Attempt to read the extension record into a
catalog management buffer
[ ————— — =3»| 6. Isabuffer available to contain the extension
N record?
: Yes No buffer space flag
: | l CCACD1
| Return eturn code
|
| -—===—-—= 7. Read the extension record into a catalog —_'—>®
: " management buffer.
| : -
|
!
|
! |
L
| ) 8. Does the group occurrence pointer address an
: 1 extension record?
|
A1 by s No ()
[fcca ] i
CCA [ Attempt to read the extension record into a
Buffer | catalog management buffer Catalog management buffer
usage .
flags ——— L 3»| 9. Isa buffer available to contain the extension Extension record
Extension record?
record’s
ch Yes  No — ()
Catalog LUB ! ' l CCACD1
PUB eturn
p €CA
pPUB . Read the extension record into a catalog l l Flags
1TVSAM management buffer. TBuffer
catalog
Addresses
] of parts of
the catalog
record
Extension
record’s
ci#
Notes for Diagram DK3 Description Module Procedure
Description Module Procedure occurrence is contained on that extension
record.
6. Each catalog record in the CM buffer is IGGOCLBA IGGPGREC
identified by a record area block (RAB) IGGOCLAW IGGPPREC 9. Seestep 6.
within the CCA. The RAB contains flags IGGOCLBA IGGPGREC
that indicate whether or not the buffer can IGGOCLEG IGGPGET 10, See step 7.

be used to contain another record. If the
RAB's ‘must write” flag is on, the buffer
cannot be used for another record until its
contents have been written into the catalog.

Each CCA contains six record area blocks 1GGOCLBA IGGPLVAL
{RABs). Each CM request can use a maxi-

mum of five buffers. If all buffers are filled

and cannot be released, the obtain-field-

value routine sets the CCA’s “no buffer

space’’ flag on.

7. The CCA’s not found flag is set off before IGGOCLBA IGGPGREC
returning to step 3 to examine the IGGOCLEG IGGPGET
extension record’s GOPs,

8, |f the GOP contains the control-interval IGGOCLBA IGGPGVAL
number of an extension record, the group
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Diagram DK4. Obtain a Catalog Record Field’s Value

R11
R11 . .
CCA @:.b 11. Locate the field in the buffer and set the
jeld" th.
cca field's address and leng con
| Buffer i iable- ially
' T Buffer 12, Isthe fneld. variable Iength and partia
Extension contained in an extension record? [ Flags |
recqrd’s :>®
cl Yes No
1 Catalog
record CCACD1
Letd Return Return code
Catalog management buffer Ce):—"_\> 13. Set the extension record’s control interval
[ [Fietd | ] I number in the CCA.
k CCACD1

‘Y “Not complete”’ fla
eturn :—:@@

Notes for Diagram DK4

1.

12

13,

Description Module Procedure
The field’s length is obtained from the
CTGFL’s dictionary entry (for a fixed-
tength field) or the first two bytes of

the field {which are the length bytes of a
variable length field). The field’s address
is the sum of the address of the group
occurrence and the number of bytes from
the beginning of the group occurrence.

IGGOCLBA IGGPLVAL

A variable-length field might be partially
contained in an extension record. If so,

the field’s length is greater than the number
of bytes remaining in the record.

IGGOCLBA IGGPGVAL

The caller’s information requirements might iIGGOCLBA IGGPLVAL
be satisfied with the part of the field that

is currently available. if not, the caller (a

CM routine) returns to IGGOCLBA to obtain

the value of the next part of the field from

the extension record.
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Description Module Procedure
The caller can move that part of the field

currently in the buffer into a work area.

If the rest of the field is required, the caller

can return to IGGOCLBA to retrieve the

extension record.
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Diagram DL1. Modify a Catalog Record Field’s Value

R11 R11
CCA *Diagrams DG, DH, ED, EH, EJ
CTGFL
ccA CCA
CTGFL ——=3» Combination
t Catalog name of the r record
record group =~ =—=—=3»1_ Obtain information about each CTGFL'’s field
occurrence . . Buffer
name from the field-name dictionary.
Catalog record
Addresses Group code 1~ = — 2. Perform the type of modification requested:
of parts of Length 1
the catalog Displacement| | ® Add a new group occurrence to the record. Group occur- | Grous Free
the buffer <TN°W data 1 | rence pointers| occurrences | space
CCACPESX [ ® Change a field within an existing group‘@ 1 1 14
CCACPEGBX I occurrence. A
CCACPETx | e b
] ) ® Remove a group occurrence from the »@ b
V Butt [ record. New
uffer H | group
Catalog record o Add a new group occurrence to the record: Oceur-
| .- >’3. Examine the group occurrence pointers. Is there pointer
I an inactive pointer whose group code equals the
: new group occurrence’s group code?
T i T T
Group ‘m
Header| Group Free | Yes No ew
fields |OCeurrence | currences | space | Flag= | group
ponlntersl L i active | occur-|
| _____,4, Build a new group occur- ‘@ rence
1 rence pointer and insert it
| into the existing group occur- __—:-_>®
| rence pointers in sequence
] number order.
GI'o""’Grou Sel
Flags | occur P (569
rence code #
CCACPESX CCACPE7x
(tCurrent GOP) (tCurrent field)
CCACPE6x
(tCurrent group
occurence)
Notes for Diagram DL1 Description Module Procedure
Description Module Procedure 4. If anew GOP is built, it is put into the |IGGOCLBA IGGPGREC
. catalog record at the end of its group of IGGOCLAW IGGPADGO
1. The modify routim_a ir'litializes each IGGOCLAV  IGGPMOD GOPs. The GOPs are grouped by group IGGOCLAG  IGGPAXCI
CTGFL with the dictionary entry IGGOCLAY  IGGPSCNC code and, within the group-code group, IGGOCLAW  IGGPADGO
associated with the CTGFL's field-name are ordered by sequence number. IGGPGREL
value. IGGOCLBA IGGPGREC
2. The field parameter list (CTGFL) con-  IGGOCLAV  IGGPMOD If the new GOP causes the catalog record
tains the field's name, type code, length, IGGPSFPL to ovgrflow, an extension record 1s
and displacement from the beginning of IGGOCLBA  IGGPTSTS obtained from the catalog’s free control
the record or group occurrence. If the  IGGOCLAV  IGGPSFPL intervals. All group occurrences in the
field exists, it is either a header field ~ IGGOCLBT  IGGPXLT2 original record are put into the extension
(group code 0) or a field within a group  IGGOCLAV  IGGPSFPL record. The GOPs displacement value (in
occurrence. If the caller supplied IGGOCLBT  IGGPXDGO the original record) is replaced with the
modifying data and test conditions, the IGGOCLAV  IGGPSFPL control interval number of the extension
field is being altered. If the caller sup-  IGGOCLBT  IGGPXEL2 record. In addition, a GOP is built and
plied modifying data and no test condi- IGGOCLAV IGGPSFPL put into the extension record fpr each
tions, a group occurrence is to be added IGGOCLBA IGGPGREC group occurrence in the extension record.
to the records. If the caller identified a The GOP in the extension record contains
group occurrence combination field the disp!acemf:nt from the beginning of
name but didn’t supply modifying data, the record to its group occurrence.
the group occurrence is being deleted. If the new GOP causes the catalog record
3. A new group occurrence requires a group IGGOCLAV  IGGPSFPL to.overflow and the catalog record con-
occurrence pointer (GOP). IGGOCLAW  IGGPADGO tains only GOPs, an extension record is
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obtained to contain the new GOP. The
original record’s extension field contains
the controt interval number of the
extension record.

Section 2. Method of Operation
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Diagram DL2. Modify a Catalog Record Field’s Value

[Adda new group occurrence to the record (con’ t)1

6. . Activate the group occurrence pointer.

G):> 6. |Initialize al! fields in the new group occur* :>®
] rence, and put the new group occurrence

é%

at the end of the catalog record. l |

6>:> 7. Put the displacement of the group occur- :>@

rence (from the beginning of the record) .
into the group occurrence pointer. ﬂ@
_

R11 ) R11
CCA 8. Move the caller’s data into the record, CCA
1

, |

updating existing data in the group occurrence.
CCA Buffer

9. Are there more CTGFLs to process? @)9[ el Catalog record |

Yes  No
0. F!ocess the next CTGFL. -® . . .
{ I Free i

CCA CTGFL

CTGFL Field name
T Catalog Length -

record Displacement

Group 1 New data
occurrence

sequence [*™2
Group occurrences

number Work area space
Addresses Data to update . L 1 ) A
of parts of the field with Change a field within a group occurrence:

the catalog 1
record in @_ 3w 11. Obtain the field's length and displacement ::>@
the buffer ,1 from the beginning of tllwe record, and the length ( { STUsmbeTeratTion
and address of the field’s new or updating data. Fixed-
@ length Length Data
IECACPE7x] Bufte 12.1sa fixed-length field being modified? L ffied |,
V) r 7
‘ Catalog record
L I [ 1 {
G;:;‘:ence Group occurrences ®:_ 13. Replace the field's existing data :>®
ointers P occurrenc with the updating data.
11 1 | 6
K @—) 14. Update the variable-length field's length bytes :>@
and data. l
CCACPESx Fixed Variabl L I
(Current length tength
group field field
OC?UH'E'\CG
pointer) CCACPE7x (1 Current field)
CCACPES6x
(Current
group
occurrence)
Notes for Diagram DL2 Description Module Procedure
Description Module Procedure 11.  The CCACPE7x field contains the field’s IGGOCLAX IGGPALT2
g
This routine activates the GOP by setting IGGOCLAG IGGPAXCI which 1o update the field
its inactive flag off. IGGOCLAW  IGGPAGOP P :
IGGOCLBA IGGPGREC 12.  The CTGFL flags field (from the catalog IGGOCLAX |IGGPALT2
IGGOCLAW IGGPAGOP field name directory) specifies field type.
:ggggtﬁ";’ :gggk"ggp 13. The CTGFL contains the length and  IGGOCLAX  IGGPALT2
IGGPIGOP address of the updating data. The data
is in the caller's work area.
6. The new group occurrence contains IGGOCLAW IGGPADGO

fixed-length fields and, possibly,
variable-length fields. if the new group
occurrence causes the record to overflow,
an extension record is obtained to con-
tain the new group occurrence.

8. Replace the initial field values (from IGGOCLAW IGGPADGO
step 6) with the caller-supplied values IGGPMVGO
addressed by the CCA.

9, If there are no more CTGF Ls to process, IGGOCLAV  IGGPSFPL
IGGPSFPL calls IGGPPREC to write IGGOCLAW IGGPPREC
each updated catalog record into the
catalog.
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Diagram DL3. Modify a Catalog Record Field’s Value

Notes for Diagram DL2

14.

Description

The CTGFL flags field (from the cata-
log field name directory) specifies field
type. If the length of the data to update
the field within the CTGFL isn’t equal
to the field’s length in the CCA, the
variable-length field's length is either
increased or decreased, causing a
corresponding reduction or increase in
the catalog record’s amount of free
space.

Note: If the catalog is recoverable, the
call to IGGOCLAG or IGGOCLEG will
result in a CRA update unless bit
CCARPUT (the update inhibit bit) is
set in the calling procedures, which
decide whether CRA updating is nec-
essary for a given operation.

Module
IGGOCLAX

IGGOCLBA
IGGOCLAX
IGGOCLAG
IGGOCLAX
IGGOCLAW
IGGOCLAX
IGGOCLBA
IGGOCLAX

IGGOCLBW

IGGOCLAG
IGGOCLBW
IGGOCLBA
IGGOCLBW
IGGOCLAX
IGGOCLBW
IGGOCLAW
IGGOCLBW

IGGOCLAX
IGGOCLBW
IGGOCLAX
IGGOCLBW

IGGOCLAG
IGGOCLBW

IGGOCLAG
IGGOCLBW
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Procedure

IGGPALT2
IGGPMVAR
IGGPMBGO
IGGPMVAR
IGGPGVAL
IGGPMVAR
IGGPAXCI
IGGPMVAR
IGGPGNEX
IGGPMVAR
IGGPGREC
IGGPMVAR
IGGPMGO
IGGPMVAR
IGGPDEIN
IGGPRISE
IGGPAXCI
IGGPRISE
IGGPGVAL
IGGPRISE
IGGPSHNK
IGGPRISE
IGGPPREC
IGGPDEIN
IGGPSINK
IGGPSHNK
IGGPSINK
IGGPEXPD
IGGPDEIN
IGGPSNK2
IGGPAXCI
IGGPSNK2
IGGPDOWN
IGGPAXCI
IGGPDOWN

Description

Module

IGGOCLBA

IGGOCLBW
IGGOCLAW
IGGOCLBW
IGGOCLAX
IGGOCLBW
IGGOCLAX
IGGOCLBW
IGGOCLAW
IGGOCLBW
IGGOCLAW
IGGOCLBW
IGGOCLBA

IGGOCLBW
IGGOCLEG

IGGOCLBW
IGGOCLBA

if the modification occurs in a base cata- IGGOCLAX
log record, the affected group occurrence IGGOCLAG

is moved from the base catalog record

into an extension record. If the available

space pointer doesn’t have an extension

IGGOCLAX

control interval number, an extension con-

trol interval number is assigned to the
caller.

The length of the group occurrence to be IGGOCLAX

moved is computed. The group occur-
rence and the GOPs are moved and
updated.

The variable-length field’s length bytes
are replaced with the length of the data
with which to update the field (in the
CTGFL).

Section 2. Method of Operation

IGGOCLAV
IGGOCLAX
IGGOCLAW

IGGOCLAX

Procedure

IGGPGVAL
IGGPDOWN
IGGPGNEX
IGGPDOWN
IGGPSHNK
IGGPDOWN
IGGPEXPD
IGGPDOWN
IGGPPREC
IGGPSNK2
IGGPPREC
IGGPSNK2
IGGPGREC
IGGPSNK2
IGGPPDE
IGGPDEIN
IGGPGVAL

IGGPMBGO
IGGPAXCI
IGGPMBGO
IGGPMGO

IGGPMGO
IGGPSGOP
IGGPMGO
IGGPIGOP

IGGPMGO
IGGPCGO
IGGPMGO
IGGPDGO
IGGPMGO
IGGPDGOP
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Diagram DL4. Modify a Catalog Record Field’s Value

Change a field within a group occurence (con’t):
If the field length is:

Reduced:

16.  Shift the other fields to the left by the
number of eliminated bytes.

Increased:

16.  Shift the other fields to the right by the:>@

number of additional bytes.

R11 Uprdaﬂlad Part of the
: . iginal  |F
Obtain an extension record D o record’s sp'iﬁe
. rence pointers | oo
cea 17. Can the record’s free space contain the new -

or updated group occurrence’s field? VSAM

catalog
No  Yes
Ca(algg control ‘ Qriginal record
£cor 18.  Assign available record as an extension to %
the catalog record. Extansion
record

Free catalog
records
@:——"Q 19. Move the original record’s data from the ::>® N
original into the extension until there is | r_

Buff . P
e \ enough free space in the original record for

Catalog
record

VSAM catalog

L=

Other part
New group |of the Free

T T T T ( Q) :> 20. Update all group occurrence pointers :>® accurrence '?‘:gl%a,'s space
{ Group occur- s} that are affected by the split. | | pointers date

rence pointers Group occurrence:
11 6 f l

Catalog record )
ar the expansion.

1 1 1

(=)

Notes for Diagram DL4 Description Module Procedure

Description Module Procedure which the requests are filled from the
free record chain.
15. The eliminated bytes at the end of the IGGOCLAX IGGPMVAR
record are added to the record’s free IGGPSHNK 19. The group occurrence data is split so that IGGOCLAX IGGPALT2
part remains in the original record and

space.
part is moved into the extension record.

16. The additional bytes are obtained by IGGOCLAX IGGPMVAR
reducing the record’s free space. IGGPEXPD 20. Each GOP is updated to show the new  IGGOCLAX IGGPALT2

position of its group occurrence.

If the increased length causes the catalog
record to overflow, an extension record
is obtained. The original record’s data is
split so that part remains in the original
record and part is moved into the exten-
sion record. Each associated GOP is
updated to show the new position of its
group occurrence.

18.  The catalog control record (CCR) con- IGGOCLAX IGGPALT?2
tains pointers to two chains: one of
unassigned records {Cls) and one of
free (F type) records. The unassigned
records are used first, down to a mini-
mum “‘reserve’’ of 4 (needed for cata-
log extension), after which the requests
are filled from the free record chain.
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Diagram DLS. Modify a Catalog Record Field’s Value

Delete a group occurrence:

Deactivate the group occurrence pointer.

Release an extension record

Buffer

}——=3»{Catalog record

R11
R =>2"
CCA
Field's
address v
and
tength Buffers
TUpdaied Updated >' 22.
catalog f———— catalog —
record record
4 Extension Extension
record record
O=p®
Gl 1 T T T T T
roup
occurrence Group occurrences @::‘> 2.
pointers
L1 1 ! 1 L L
25.
Catalog LUB

Is the deleted group occurrence the only one
in an extension record?

Yes  No

Delete the extension record’s control interval
number from the record to which the
extension record belongs.

Update the extension record to reclassify it
as a free catalog record.

Update the catalog control record to show
one more free record.

TTTT
;PIOPS k:]roup occurrences

Free space
Ly

Group occurrence

ointer |
Flag: Displacement]
inactive | set to 0

Cataloy record being updated

)N
Group occur- T ¢ Textension
rence pointer record
xtension pointer

record
setto 0

L
[ &

1 VSAM

26.

Write the updated catalog record from the
buffer into the catalog.

Extension record

tdentifier MNext free
shows catalog
free record record

catalog

Catalog control
record

Free catalog
record

VSAM record

Updated
catalog records

CCACD1

> [ Return cods |

Module Procedure

If a variable-length field within a group
occurrence spans several physical records,
multiple extension records must be

Note: If the catalog is recoverable, the
call to IGGOCLEG will result in a CRA
update unless bit GCARPUT (“update

inhibit”) is set to ‘1”. This bit is set in

the calling procedures, which decide
whether CRA updating is necessary for

Return
Notes for Diagram DL 5 Description
Description Module Procedure
21.  The GOP’s inactive flag is set on, IGGOCLAV IGGPDEL2
thereby deactivating it. The GOP's type deleted
code and sequence number fields are )
unchanged. The displacement field is
setto 0.
22, If an extension record contains only IGGOCLAV IGGPDEL2
deleted data, the record is reclaimed by
CM as a free control interval.
23-25. The CCR contains the count of free  IGGOCLAV IGGPDEL2 & given operation.
control intervals available to the catalog IGGOCLAX IGGPDGO
and the control interval number of the IGGOCLAV IGGPDEL2
first free control interval. All free control IGGOCLBA IGGPGREC
intervals are chained together. When a IGGOCLAV IGGPDEL2
control interval is added to the free con- IGGOCLAW IGGPPREC
trol interval chain, CM puts the CCR's IGGOCLAV IGGPDEL2
free control interval number into the IGGOCLEG IGGPPDE
new free control interval and puts the IGGOCLAV IGGPDEL2
new free control interval’s control- IGGOCLAX IGGPDGOP

interval number into the CCR. The CCR's
free control-interval count is increased
by 1.
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Diagram DM1.

Release Extents

R"CCA @ * Diagrams BA, GA RL1T1 CCA
CCA I‘é 1 Buffer1
Do steps 1 to 16 for each volume group occurrence. — 1 Buffer2
CCA
1Buffer 1 1. Locate the volume group occurrence. CCAALPTR
—{ tBuffer 2 2. Save the volume serial number.
j——{ TCTGPL RUSWKA
e 3. Retrieve the extent descriptor. \
RUSVOLSR
Data or Index catalog record ‘ RUSHARBA
I Do steps 4 to 10 for each extent field in the volume e
Volume group occurrence group occurrence,
VOLSER [
RUSRLEXT
Extent descriptors G»{
T T T T @33 4, s the low RBA (DDDD) less than the input RUSRLSPA
7 RBA?
_ -
I Yes No ‘@ Volume record
I Group occurrence
SS |CC|HH| CCHH|TT | DD DDJDD DD )
c EI:> 5. Extract the high allocated RBA. | |
6. Loop to process next extent field. l C
>CTGPL 7. Read the volume record. r
] Data or Index catalog record
£ CTGWA 8. Add up the released space and the number:>®
of extents refeased. Volume group occurrence
i Extent descriptors
9. Call the bit mask handler to update the  ——(°) T 1T T 1 1
CTGWA | volume record bit map. I I
]
Input 0. Delete the extent field.
RBA 1 te t xtent fi IJ
Volume record

2.88 VSE/VSAM VSAM Logic, Volume |
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Diagram DM2. Release Extents

Data or Index catalog record

r =
|
Volume group occurrence \
|
Extent descriptors |
| 12,
1NN
RUSWKA
> 13.
RUSHARBA

Data or Index catalog record

Volume aroup occurrence

1

Licensed Material — Property of IBM

L

—

HARBA M "
/’q‘/“

18.

19.

14,

16.

20.

. Are all extent fields in this group occurrence

now deleted?

i“ Q)

Set the group occurrence to indicate :>® |

candidate volume.

See Diagram DL, Modify a Catalog Record
Field's Value.

Zero the high key RBA,
Set extents not preformatted.

Is this a NOALLOCATE data set?
o Yes

! Zero the high used RBA
and high allocated RBA,

> (i7)

Set the high used and high allocated RBAs.

See Diagram DL, Modify a Catalog Record
Field's Value.

Extract the high allocated RBA for the
entire component.

Data or Index catalog record

: Volume group occurrence

— O O

Compute and store the released space.

Compute and store the number of released
extents,

Modify the appropriate fields in the data
or index catalog record.

See Diagram DL, Modify a Catalog Record
Field's Value.

Return

RUSWKA

\} RUSHART
RUSRLSPT
RUSRLTEX
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Diagram EA1l. Catalog Management Services Contents

2.90 VSE/VSAM VSAM Logic, Volume 1
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Catalog
management
services
overview
See Diagram
EB
DEFINE: DEFINE DEFINE: ALTER: DELETE: DELETE:
Create a VSAM Non VSAM: AlX Modify a Remove a VSAM AlX
catalog or Define a non Create an catalog record or non-VSAM Release a VSAM
cluster — VSAM alternate - data set alternate index
dataset in a index
VSAM catalog
See Diagram See Diagram See Diagram See Diagram See Diagram See Diagram
EC EF El EK EM EP
DEFINE DEFINE DEFINE LISTCAT: DELETE DELETE
Cluster: Space: PATH: Retrieve a Space: Release PATH
Create a || Initialize Define a VSAM | | catalog record’s all of the empty Release a
cluster a VSAM data path contents VSAM data VSAM path
space space on a
volume
See Diagram See Diagram See Diagram See Diagram See Diagram See Diagram
ED EG EJ EL EN EP
DEFINE Build CRA: SHOWCAT: Modify DELETE
Catalog: Initialize a Display upgrade Catalog:
Create a VSAM catalog catalog set Release a
catalog [— | recovery information VSAM catalog
area
See Diagram See Diagram See Diagram See Diagram See Diagram
EE EH ES ER EO




Diagram EB1. Catalog Management Services Overview

R11
CCA Catalog management
buffer
Catalog record [
I cca 7 1. Check the caller’s authorization to issue the
Password - command,
1 Buffer =3 | 9roup L~ : .
occurrence See Diagram DD, Check the Password.
TCcTGPL
~» 2. Did the caller issue a DEFINE command?
-
-
CTGPL — - Yes No -
Request e
type "/
Te—~ Create a VSAM Catal
~ reate a atalo
4$CTGFV ~~— g
“l 3 poes the caller want to create the VSAM master
cTaE or a user catalog?
Vs
Yes  No m—7)
Data needed
to create a
le}l'lo.g or
data space 4. Build the VSAM catalog.

Notes for Diagram EB1

2, When using the DEFINE command
with DEDICATE ORIGIN or default
ORIGIN, module IGGOCLFD Dedicated

VSAM Volume is called.

Catalog or Ciuster.

. Is the catalog recoverable?

>

. Build a catalog recovery area.

Yes No

See Diagram EH, Build CRA,

>

See Diagram EC, DEFINE: Create a VSAM

p——

Return

Return

Licensed Material — Property of IBM

VSAM-owned
direct-access volume

Data space

VSAM
catalog
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Diagram EB2. Catalog Management Services Overview

VSAM catalog
CTGPL Create a VSAM data space a -
m;:euest b = o e = m s e = — —=J»| 7, Does the caller want to create a VSAM data \ Updated volume

space? VSAM-owned record that

direct-access describes the
tCTGFV Yes No —@ volume new VSAM
CTGCAT
CTGFVs

data space
-l
Data needed | 8. Create a VSAM data space.
to create a See Diagram EG, DEFINE Space: Initialize e

catalog or a VSAM Data Space.
initialize
a data space

9. s the catalog recoverable?

e N oy Retun

10. Build a catalog recovery area.
See Diagram EH. Build CRA.

s Return

ACB
Create a data set

Identifies [

zgfa}{)sgAM ———————————— =3 11. Search the VSAM catalog specified in the
caller's CTGPL to ensure that the new data
set’s DSNAME doesn’t duplicate an existing
DSNAME.
See Diagram DC1, Search: Retrieve a catalog
record.

12. Did the search routine set the no-record-
found error code?

CCACD1

Yes No [(NENEMp Retun———=———" Errorcode ]

—]
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Diagram EB3. Catalog Management Services Overview

Create a data set (continued)

13. Process the DEFINE command to create:
e A cluster (a VSAM data set, with or without
V an index).
See Diagram EC1, DEFINE: Create a VSAM
Catalog or Cluster.
CTGPL
Request CTGFVs ® A nonVSAM data set.
ee 7 See Diagram EF1, DEFINE nonVSAW: Define

o

Data needed a nonVSAM Data set in a VSAM Catalog.
to create a
TCTGFV 3™ catalog or
data set o An alternate index (a VSAM KSDS with or
CTGCAT without an upgrade set).
\ See Diagram El, DEFINE AIX.
1o @<
Identifies Mo A path (an access to a base data set plus an
the VSAM AlX, or an alternate access to a base data
catalog
set).
See Diagram EJ, DEFINE Path.

Return

Licensed Material — Property of IBM Section 2. Method of Operation 2.93



Diagram EB4. Catalog Management Services Overview

R11
CCA
Process an ALTER, DELETE, or LISTCAT
f cca CTGPL ! 14, Search the VSAM catalog specified in the
1 crors . ?e?es' $ /Z caller's CTGPL, and retrieve the catalog record
Yo N identified by the caller-supplied DSNAME.
1 Buffer tetary . g/ See Di o
, / ée Diagram DC1, Search: Retrieve a Catalog
creear PN / Record.
N
/N
/ N\ 15. Process the command to:
ACB /
. / ® Modify a catalog record.
identifies See Diagram EK, ALTER: Modify a Catalog

the catatog

that contains Record.

the record

to be listed, ® Delete a cluster or nonVSAM data set.
zhemd' or See Diagram EM, DELETE: Remove a catalog
eleted.
record.
® Delete all empty data spaces on a volume.
See Diagram EN, DELETE Space: Release all

\F————“ Empty Data Spaces on a Direct-access Volume.
CTGFV ® Delete a VSAM catalog.

See Diagram EQ, DELETE Catalog: Release a
Data needed VSAM Catalog.

to alter or

de‘elte ® Delete a VSAM alternate index.
catalog See Diagram EP, DELETE AlX.

informatiol

® Delete a VSAM path.
See Diagram EP, DELETE Path.

Catalog management buffer

- ® Retrieve information from a catalog.
ggg"gg record to be listed, altered, or See Diagram EL, LISTCAT: List the catalog
contents.

CCACD1

Return ————>[Return code |
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Diagram EC1. DEFINE: Create a VSAM Catalog or Cluster

R11
I ECCA I

I . ) }
CCA - 1. Verify that, if the VSAM master catalog exists,
CTGPL P this request does not attempt to create another
~ one.
-
_ -
——3 2. Verify that each of the caller’s CTGFVs:
CTGPL - - r v

Request Pl I ® |s within the caller-program’s partition, and
type - l
| @ Contains all the information needed to build Creation data CTGFL
y— | the catalog or cluster. Creation date
— /
! 3. Determine the creation date.
COMREG
l )74. Verify that each of the caller’s CTGFLs:
D. s
= // ® s within the caller-program’s partition, and
I/ 4 ® Contains all the information needed to build
CTGFLs 7/ the catalog or cluster.
v l Newly-creat'ed
| 5. Did the caller issue a DEFINE catalog request? VSAM catalog
I No Yes
CTGFVs |
ACTGFLs |
| 6. Build the VSAM catalog. —1
L See Diagram EE, DEFINE CCACD1
See “Dat Catalog: Create a VSAM Catalog. Newly-created
~ Areas” foar a - VSAM cluster
Return
list of the
FVTs needed 7. Build the VSAM cluster. I
to create a
VSAMIC'U“@' See Diagram ED, DEFINE Cluster: Create a 4>
or catalog VSAM Cluster.

CCACD1

Return
Notes for Diagram EC1
When the user issues the Access Method Services DEFINE command to Description Module Procedure
create a catalog or a cluster, thg CMS DEF.'NE '"'t'.al processing routine 4. Calculate the amount of work area used or IGGOCLAL IGGPDDEP
insures that the caller has provided all the information necessary to create needed. The password and owner-1D are IGGPDSTY
a catalog or a cluster, The field CCACD1 is checked for error codes. If checke& in the CTGFL |GGPDEF
no errors are found, CCACD1 will be 0. See the module prologue for '
IGGOCLAL for specific error conditions. |GGPDSPF
L Space parameter CTGFLs IGGPDBSF
Description Module  Procedure Buffer-size CTGFLs IGGOCLBX IGGPDALR
1. Only one master catalog is permitted. An IGGOCLAL IGGPDEF Average-record size CTGFLs
attempt to define a second master catalog 6 IGGOCLAN IGGPDSCB
will result in an error. ! IGGOCLAP IGGPDCDA
2. CTGFVs and CTGFLs are checked by
internal procedures in IGGOCLAL: 7. IGGOCLAN :ggggg%i
Cluster CTGFV IGGOCLAL IGGPDCWC IGGPDSCB
Caller’s work area IGGPDCWC IGGOCLAS IGGPDEFC
Data CTGFV structure IGGPDFSC IGGOCLAN IGGPDSCB
Index CTGFYV structure IGGPDFSC IGGOCLAJ IGGPDBDI
P IGGPDDNP
Rv?:xoggf\?waEcg'?GPLL |83PDBNP If a volume list must be generated, IGGOCLFB IGGPGVL
Data space CTGFV IGGPDBVC call IGGOCLFB. The CTGFLs are IGGOCLAN [GGPDSCB
Catalog space CTGPL IGGOCLAL IGGPDCSF then checked and completed by
Key range CTGPL IGGPDRPG IGGOCLAN.
File CTGFV IGGPDEF

3. Get the current date from COMREG and IGGOCLAL IGGPDEDE
insert it in the creation date in the CTGFL. IGGOCLEG IGGPGET

Licensed Material — Property of IBM Section 2. Method of Operation 2.95



Diagram ED1. DEFINE Cluster: Create a VSAM Cluster

R11 [ 7.
CCA
2.
CCA
=
1 Catalog's _____.——-—93'
ACB -1 -
1 Buffer

Build the cluster’s AMDSB group
occurrence.

Compute the amount of direct-access
space required for the cluster.

Obtain contiguous free catalog records
from the catalog and assign them to the
cluster.

Build the cluster catalog record

Catalog management work area

AMDSB group
occurrence

Amount of space
needed for the cluster

CTGFLs

Describes data 4,
set and index
characteristics

et o
. e gl

CTGFVs
1 CTGFLs

CTGFLs
Describes data
set and index
pace
requirements
T

Initialize the cluster catalog record’s
header fields.

Build an association group occurrence to

point to the data catalog record and, if
the cluster is key-sequenced, the index
catalog record.

Build the cluster’s password group
occurrence, if required.

Compute the cluster catalog record’s size.

. Obtain 512 bytes of main storage and

save the cluster catalog record.

Catalog management
’ buffers

l ) Cluster catalog record
Data catalog record

o

Index catalog record

1 GETVIS Area
Cluster catalog record

CTGFLs
Describes the

passward II

o

Do steps 9 through 23 to:

1~ =3 e Build the data catalog record to describe the

data set and its assigned space.

@‘ ~ —3= e |f the cluster is key-sequenced, build the

index catalog to describe the data set’s index

and its assigned space.

Initialize the catalog record’s header
fields.

:

w Catalog management buffers

Free catalog record #1 7®i
Free catalog record #2 4 :

Free catalog record #3

Notes for Diagram ED1 Description Module Procedure
Description Module Procedure IGGOCLBY is called to perform space IGGOCLBY IGGPDRSP
parameter calculations.
1. The AMDSB contains the cluster’s IGGOCLAN IGGPDSCB
statistics and fixed characteristics. Each IGGPDRDA 3. A user’s data set is described by a IGGOCLAN IGGPDCCE
time the cluster is opened, the AMDSB cluster catalog record, a data catalog
is retrieved from the data catalog record. record, and, if the data set is key-
When the cluster is closed, the AMDSB sequenced, an index catalog record.
is updated and rewritten into the data
catalog record. . IGGOCLAG is called to get control- {GGOCLAG IGGPAOCI
interval numbers assigned.
2. The field vector table (CTGFV) con- IGGOCLBX IGGPDSPC
tains addresses of buffer-size and record- IGGPDDCE 8. For recoverable catalogs, the CRA IGGOCLAN IGGPDCCE
length field parameter lists {CTGFLs). IKQVDTPE volume has to be known. The cluster
This data is used to determine the data IGGOCLBX |GGPDDCE record is therefore saved until this
set’s control-interval and control-area IGGOCLEG |IGGPGET volume is known.
size. If the data set is key-sequenced, IGGOCLAN IGGPDRDA

other buffer-size and record-length
CTGFLs determine the index’s control-
interval and control-area size. If the
key-sequenced data set is divided into
key ranges, the size of each key range
is determined. If no errors are detected,
then control is returned to IGGOCLAN.

2.96 VSE/VSAM VSAM Logic, Volume |
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Diagram ED2. DEFINE Cluster: Create a VSAM Cluster

Obtain direct-access space to satisfy the data
set's or index’s space allocation requirements
[
R11 10. Can the data set or index share its space with
CCA other VSAM data sets and indexes?
CCA Yes No (Unique data set)
1 _Work area
1 Butfers 11. Allocate a VSAM data space
1 crgeL to the data set or index. \
cTGPL See Diagram EG, DEFINE
CTGFV Space: Initialize a VSAM Data VSAM-owned
e Space direct-access
: volume
CTGFLs
@::>1z. Is NOALLOCATION specified?
Describes data Space allowed
set and index No Yes - to the data set
space Qr index
requirements
@:\>13. Allocate space to the data set or index
Work area from an existing VSAM data space.
See Diagram DJ, Suballocate: Obtain R11
Additional Space from a Nonunique VSAM T ccA
L d high .
C%‘ﬁi la'invah.llegs for Data Space. X
each extent :>14 Build an extent descriptor that describes each ™=
Loy allocated to the I extent allocated to the data set or index. |\\l>® CcA
data set, index, ﬂ 4 Work area
or data set’s - N
key range 15. If the data set is divided into key ranges,
assign space to each of the data set's key
ranges. Work area
Exter)t
%16. Assign candidate volumes to the data set or descriptors
index, if required.
CTGFL:
CTGFVs > See Diagram DJ, Suballocate: Assign a
CTGFLs Describe data set candidate volume to the object.
and index
volume usage and
serial numbers

Notes for Diagram ED2
Description Module Procedure Description Module Procedure

10. IGGOCLAN IGGPDSCB 15. Each key range is assigned physical 1GGOCLAJ IGGPDSPO

IGGOCLAJ IGGPDBDI space and space allocation contin-
IGGPDSPO ues for each range.

11. A data space entry is added to the IGGOCLAJ IGGPDSPO 16. A candidate volume is available to IGGOCLAJ IGGPDCNV
volume catalog record, and the IGGOCLAQ IGGPDEFS contain part of the cluster if more IGGOCLAR IGGPSALL
data set’s name is added to the space is needed later. None of the IGGOCLAJ IGGPDBDI
volume catalog record’s data candidate volume's space is allo-  IGGOCLAK IGGPDCMB
set directory. cated to the data set or index when

the cluster is created.

13. The data set’s name is added to IGGOCLAJ IGGPDSPO
the volume catalog record’s data  IGGOCLAR IGGPSALL
set directory, and the volume
catalog record’s data space entry
is updated to show the cylinders
and tracks allocated to the new
data set or index.

14. IGGOCLAJ IGGPDSEX

Licensed Material — Property of IBM
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Diagram ED3. DEFINE Cluster: Create a VSAM Cluster

Build a volume information group occurrence
to describe

@:51& Is NOALLOCATION specified?

No Yes

R11 17. Each of the data set’s or index’s

tcca candidate volume.

Work area @
ccA a——>

Extent
Mo'k—mﬁ_ed:s::i‘ptors
1 4 suffers (from Steps 13 & 14) 18. All extents allocated to the data set or \J
terapL ot iformation index on each volume. a1
CTGPL roup occurrence - 19. All extents allocated to each of the data fcca
from steps 16, 17, set’s key ranges on each volume, if . Work area
fcTGry pnd 18) required. CCA
CTGFL ﬁ 20. Each of the data set’s or index's candidate/ 1Work area —’{ :rgh‘:‘:c'c':fggx;m"
s — volumes, if required. 4 Buffers
Describe data set l
and index volume | | I VSAM catalog
usage and serial i identified by the
numbers 3 21. Isthe “sequence set with data” option specified? caller’'s CTGPL
CTGFVs |
1 e — || iy g
CTGFLs I
CTGFLs New cluster
Describe -+ 22, Assign part of each of the data catalog record
escribe data set set's extents to the sequence set.
land index —
characteristics | ouft
. Write the cluster catalog record into the catalog. l Catalog management buffers
I : : : ] Updated index catalog record
| 24, Put each volume information group > Updated data catalog record
ﬂ occurrence into the data set or index
catalog record. -\QSAM-C?;'O%
. identified by the
Catalog management bMV See Diagram DL, Modify the Catalog Record. caller’s CTGPL
Data catalog record . . .
o0 209 _:(> 25, Write the data or index catalog record into
Index catalog record j;_'__ the catalog.

New data
catalog record

__...1> 26. Free the main storage of the work areas

obtained by the Define routine.

New index
catalog record

CCACD1
Return

Notes for Diagram ED3 Description Module Procedure

Description "Module Procedure set records. The low and high CCHH values
16. 1f NOALLOCATION data set construct  IGGOCLAK |IGGPDCMB in the index record's volume information

8 . P group occurrence are those of the extent

the volume lnfqrmatlon group occurance IGGPDBCV obtained for the data set. The low and high

for all the candidate volumes of the data RBA values are for the sequence set and are

set. relative to the index addresses.

{GGOCLAK IGGPDBCV

18. Each volume that contains a part of the data IGGOCLAK IGGPDBVO 23. The module calls the clear buffer routine IGGOCLCB IGGPCLBF

set or index is described by a volume infor- to write the cluster record into the catalog. IGGOCLEG IGGPPAD
mation group occurrence within the data or
index catalog record. Note: If the catalog is recoverable, the call

S . to IGGOCLEG will result in a CRA update
19. If the data set is divided into key ranges, IGGOCLAK IGGPDRNG unless bit CCARPUT (““update inhibit") is

ZaCh f(;evdr?nge s space 0n|a voh.m;e s set to ‘1”. This bit is set in the calling pro-
escribed in a separate volume information cedures, which decide whether CRA updat- IGGOCLCY IGGPDMOP

group occurrence. If the key range’s space ing is necessary for a given operation. IGGOCLAV 1GGPMOD
is on more than one volume, each volume

that contains part of the key range’s space 24. The modify routine (IGGOCLAV) inserts  IGGOCLCY IGGPDMOP

is described in a separate volume inf a- . )
tion group oce ep ate volume Inform each volume information group occurrence
group occurrence. into the record.

20. Construct the volume information group ~ IGGOCLAK |GGPDBCV 25, A CM routine writes the completed data IGGOCLCY IGGPDMOP

or::cl:‘rrence for all candidate volumes of or index catalog record into the VSAM IGGOCLAV IGGPMOD
the data set. catalog and frees the CM buffer that contains

22. If the ““sequence set with data” (IMBED)  IGGOCLAK IGGPDSSP the record.
option is specified, part of the data set's 26. Free all unneeded storage resources. IGGOCLA8 IGGPDFRS

space is allocated to the index for sequence-
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Diagram EE1. DEFINE Catalog: Create a VSAM Catalog

R11

CCA

CCA

4 CTGPL

1 _Buffer

CTGFLs

Describe catalog
space requirement

CTGPL

Request
type

LCTGFV

CTGFLs

CTGFVs

1,

—
1+ 2

Build the catalog’s AMDSB.

R11 CCA
[tcca J—»{ 1 workarea ]
Catalog management
1 work area
¥:> AMDSB group
occurrence

Amount of space

Compute the amount of direct-access
space required for the catalog.

If this is a user catalog, set a user catalog
entry in the master catalog.

Build the catalog’s cluster record (Cl1#2)

and index
characteristics

CTGFLs

——— “
| 5.
CTGFLs
Describe the
catalog's data set 6.

. Compute the cluster record’s size.

Initialize the cluster record’s header fields.

Build an association group occurrence to
point to the catalog’s data catalog record
(C! #0) and index catalog record (Cl #1).

Build the catalog’s password group occurrence,
if required.

Describe catatog's

needed for the
catalog

Catalog cluster’s
record size

Master
catalog

—|

——3 passwords

f Catalog management buffers

Cl

Catalog's cluster
catalog record

=>()

#2

Notes for Diagram EE1

cicensed Material — Property of IBM

Description Module

The AMDSB contains the catalog’s IGGOCLAP
statistics and fixed characteristics.

Each time the catalog is opened, the IKQVDTPE
AMDSB is retrieved from the cata-

log’s data catalog record (Cl #0).

When the catalog is closed, the

AMDSB is updated and rewritten

into the data catalog record.

The field vector table (CTGFV) con- IGGOCLAP
tains addresses of buffer-size and

record-length CTGFLs. This data

is used to determine the catalog’s
control-interval and control-area

size, and the amount of space

required for the catalog.

User catalogs are internally identi-
cal to master catalogs. The only
difference is that the master cata-
log contains an entry pointing to
the user cataiog.

Procedure Description Module Procedure
IGGPDCDA 5. The cluster catalog contains an IGGOCLAN IGGPDCCE
I{GGPDCVS associated data set group occur-

rence to locate the catalog’s data

catalog record (Cl #0) and an

associated index group occurrence

to locate the catalog’s index cata-

log record (CI #1).
IGGPDCSP

Section 2. Method of Operation
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Diagram EE2. DEFINE Catalog: Create a VSAM Catalog

| |
R11 — — — 2 8. Initialize a VSAM data space. ::>® R11
CCA I See Di . - CCA
e Diagram EG, DEFINE Space: Initialize
a VSAM Data Space.
ACB (from I % K CCA
step 13) | ) , . 1 _CAXWA
Describes ’ 9. Asmgnf pzrt ?f tihe catalog’s space to eac :>@ + ACB
cca —r the catalog = o part of the catalog. | { Work area
ACB PL(f | INCQA . )
s sF:epL1(2r)om | i 10. Build a volume information group :>@
T RPL Deseribes h | l occurrence to describe each part’s |
escribes the H
- assigned space (from step 9).
r—1 1 Work area PUT request h | .g pace P . :I\>@
4 CTGPL Tacs l [ 1 11. Build the catalog records that describe the
T Buffer | catalog as a key-sequenced data set with two Catalog management
! | I key ranges. work area
| | Low and high CCHH
| I ! E values for each extent
| | | 12. Build the control blocks to allow the :>® :Ilgcated to the data
CTGPL | catalog to be opened and processed as a pace
CTGFV I ’ VSAM data set. Extent descriptors for
| ' |— —>» 13. Open the catalog’s ACB to allow catalog ®:> each extent allocated
CTGFV CTGFL I records to be written. to the catalog
1 CTGFL Catalog volume's
serial ngum er I | See Diagram BA, Open: Connect a User's Volume information
b
| | Program to a VSAM Data Set. H group occurrence
Work area |
> Extent descriptors | I v Catalog self-
{from step 8) ~ ~3» 14, Write the catalog’s self-describing records describing records
Vor - | | {built in step 11) into the catalog. 1
/olume informa- l VSAM-owned
tion group — — —3 15. Build and write true-name catalog direct-access volume
occurrence (from |
step 10} records for the catalog DSNAME and the
% | data space’s volume serial number.
Catalog management buffers L_ S 16. Close the catalog’s ACB.
%‘#0 " Cal;alog’s See Diagram GA, CLOSE: Disconnect a
roug self -describing U .
cl i eatalog records >® User’s Program from a VSAM Data Set. Low key range High key
data records range data
17. Delete the control blocks built in step 12. records
cI ##9 Volume catalog record pataiog’s
Catalog’ Records avail- index
ct #10 Space map group occurrence ':3 09's  lable to describe |records
-13 for the volume ;sc-:ribing VSAM clusters, True-
records :g':\'/nse;',\:nd na med
recoras
@ data sets

Notes for Diagram EE2

ke

&

10.

Description Module

8. The VSAM catalog is always built IGGOCLAS
in a data space that can contain IGGOCLAQ
other VSAM data sets and indexes.
A new data space is allocated to the
VSAM routine, and the data space
is assigned to the new data set.
A data set directory entry contain- IGGOCLAS
ing the data set's DSNAME is added IGGOCLAR
to the volume catalog record.

9. The catalog might contain records IGGOCLES
that describe the user's VSAM
data sets, the user’'s nonVSAM
data sets, and direct-access volumes.

IGGOCLES

See ""Data Areas’’ for details about IGGOCLAS
the first ten records in the catalog-
These records define the catalog as
a key-sequenced VSAM data set, IGGOCLAV

2.100

VSE/VSAM VSAM Logic, Volume |

Procedure Description Module Procedure
IGGPDCSP describe the space allocated to the
IGGPDEFS catalog’s data records, index records,
and true-name records, describe the
free space within the catalog, and
describe the allocated tracks on the
catalog volume.
IGGPDCSP 12, IGGOCLAE IGGPDCOC
IGGPSALL IGGPDCCB
13. $$BOPEN
IGGPDCLD
14. IGGOCLAE IGGPDCOC
IGGPDCPR
IGGOCLCG IGGPX10
IGGPDCVO 15. IGGOCLAE  IGGPDCOC
IGGPDCBE 16. $$BCLOSE
IGGPDCEB
IGGPDCME - 17, IGGOCLAE IGGPDCOC
IGGPMQOD
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Diagram EE3. DEFINE Catalog: Create a VSAM Catalog

R11 Open the VSAM catalog
CCA
CCA 18. Did the request create the VSAM master
catalog or a recoverable user catalog?
CTGPL 2,
P No Yes
CTGPL - -
Fecuest |~ - 19. Build the control blocks
equest type required to open the VSAM
catalog.
20. Open the VSAM catalog.
See Diagram BA, Open: Con-
nect a User's Program to a
VSAM Data Set.
Return
Notes for Diagram EE3
Description Module Procedure
19. IGGOCLAD IGGPMCO2
20, IGGPDCOC

Licensed Material — Property of IBM

R11
CCA

CCA

1 CAXWA  }—3m CAXWA

-

COMREG
ANCHT

AMCBS

e[ ANCHT
1 AMCBS

CAXWA

ACB

Opened VSAM
catalog

CCACD1
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oS

ram EF1. DEFINE NonVSAM: Define a NonVSAM Data Set in a

M Catalog
v R11
CTGPL

TCatalog’s Build a nonVSAM data catalog reoczrd

DSNAME ~

~ -~ -
1CTGFV =~ | Catalog management buffer
! 1. Build the nonVSAM catalog record and NonVSAM catalog record
write it into the catalog. Device type, serial
: number, and file
I I :j? sequence number of
CTGFLs __=» 2. Build a true-name catalog record and :>@ DSNAME ?;2&';:;’;23;
gg":;ﬁé A1r— write it into the catalog. volumes.
I N -
- L
Data set's 3. Update the catalog’s index records so that
CTGFY | syl volume serial the nonVSAM catalog record can be
zgr-gt:[s u:] number list located by the nonVSAM data set’s
define asr\ton?»E - DSNAME. Data RBA of
V. d set’s true-name
VSAM data Dovice DSNAME  record
types
VSAM catalog
File Control interval
L-) sequence — Tndex sDezss number of the
numbers nonVSAM
record DSNAME catalog record
VSAM catalog True-name
record
- NonVSAM
Catalog’s record
index
records
Free
catalog

ecord
{Identified CCACD1

by the caller’s
CTGPL) Return -__—>[Wl

Notes for Diagram EF1

2.102

Description Module Procedure

The define nonVSAM routine trans- IGGOCLBH IGGPDEFA
fers the nonVSAM catalog record IGGPDAIN
from a CM buffer in storage to the

VSAM catalog specified by the

caller’s DEFINE command.

Control interval numbers are assigned IGGOCLBH IGGPDAIN

for the nonVSAM data set. IGGOCLAG IGGPAOQCI

The 8-character device name is con- IGGOCLBH IGGPDAIN

verted into a 4-character device IGGPDANL
code, using the device name table. IKQDNT

IGGOCLAV is called to add volume IGGOCLBH IGGPDAVO
occurrences. IGGOCLAV IGGPMOD

If an error occurs during the define IGGOCLBH IGGPDAVO
process, IGGOCLAN is called to back IGGOCLAN IGGPDEFA
out any Cl numbers assigned and any

entries put into the VSAM catalog.

VSE/VSAM VSAM Logic, Volume | Licensed Material — Property of IBM



Diagram EG1. DEFINE Space: Initialize a VSAM Data Space

*Diagrams EB, ED, EE

R11 CTGPL
1 Catalog’s Console
DSNAME |\
o . N erator
\ 1. Confirm that the required volume is op
\ A mounted. “4256A Wrong pack,
CTGFV \ // mount nnnnnn’’
{For VSAM
,da}ta fl»pacte ) ,\'\ Initialize the volume catalog record
initiahzation
/ Ll 2. Does the VSAM catalog contain a volume
CTGFL / catalog record for the new data space’s
Data space / / volume?
allocation / o
/
VSAM?

No Yes © VSAM user's data
volume

(Try another
volume)

Buffer Volume ea
Volume L= serial
catalog number w

Build the volume catalog :>
I Volume catalog

4
VSAM catalog
record. record
b= Volume catalog > 6. Retrieve the volume catalog record. :>
L

record

F4 label

} vTOC

Update the volume's format 4
New VSAM

data space

VTOC label to show that the

volume is now owned by the

VSAM catalog. Buffer

requirement Yes '
/
CTGFL / 3. s the volume already owned by
5.

VSAM user’s
data volume

F4 Jabel

Free space

Obtain space from the volume.

CCA
| 7. Allocate space from the volume's free Low/high CCHH

1
space for the VSAM data space. I I : C values for the
l ‘ J allocated

N

data space

Notes for Diagram EG1 Description Module Procedure
_ 5. See “Data Areas’’ for details about the IGGOCLA6 IGGPIVER |
Desaription Module Procedure volume catalog record.
I IGGOCLAQ IGGPDEFS g The yolume catalog record is identified ~ IGGOCLAQ IGGPDEFS
IGGOCLAB IGGPVYMTV by the volume's serial number. IKQVDTPE
IKQASNMT
IKOVTCO0

2, If avolume catalog record exists for the
volume and if the volume already contains
a VSAM data space, a data space group
occurrence is added to the volume catalog
record to describe the new VSAM data
space.

3. If this volume is already owned by VSAM, IGGOCLA6 |IGGPF4PR
error code decimal 148 is issued.

4, If the volume is a candidate volume (one IGGOCLAQ IGGPDEFS

that is eligible to contain a VSAM data IGGOCLAG |IGGPF4PR

space, but doesn’t as yet), the volume's IGGOCLBU IGGPF4RD
format-4 VTOC labe! is updated to show IGGPF4DQ
that the VSAM catalog is now the volume IGGPFAWR
owner.
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Diagram EG2. DEFINE Space: Initialize a VSAM Data Space

Build a VTOC entry for the data space

R11
ccA '? 8. Build a format-1 label to describe the VSAM
ccA - data space as a VSE data set's space.
-
-
1 CTGFYV m - 9. Is this an implicit DEFINE SPACE for a
Low/highCCHH -= A UNIQUE data set?
values for the -~ 7
allocated < ~ —>® / No Yes
data space /
/ 10. Put the data set’s DSNAME in Buffer
/ the format-1 label. Volume catalog record
6 Data space entry | y  [Data set directory entry
Describes the t 1Data | DSNAME of the
/ 11. Write the format-1 label into the volume’s available space set's |data set that
/ in the new space |resides in the
VTOC. VSAM data entry |data space
CTGPL / space )
[ fecrervy ] / See Diagrams FB and FF, Allocate data AIQ ]
/ spaces and read VTOC label. 2\
li
/ |
/
,, Write the volume catalog record into the catalog
1
// —_J, 12. Build a data space entry in the volume —__‘>@
/ catalog record to describe the data space’s
/ cylinder and track allocation.
CTGFV CTGFL /
Data set . X
—— = =3 13. |s the data space assigned exclusively to one
(For VSAM data set? VSAM user’s data
or fume
data space No Yes vo
initialization} CTGEL Vs IM
catalog
ga‘aﬁ\}‘é 14. Build a data set directory —=
SN entry in the volume catalog
record to describe the data
set’s use of the data space. catalog
record

Buffer
Volume catalogrecord |

. Write the volume catalog record into the __——

- catalog. i
CCACD1
> Return o]
Return
Notes for Diagram EG2 Description Module Procedure
Description Module Procedure Note: If the catalog is recoverable, the call
to IGGOCLEG will resuit in a CRA update
10. A VSAM data space assigned exclusively IGGOCLAQ IGGPDEFS unless bit CCARPUT (the ‘update inhibit”’
to one data set is described by a format-1 bit) is set to ‘1’. This bit is set in the
label that contains the data set’s DSNAME. calling procedures, which decide whether
if a data space can be assigned to more than CRA updating is necessary for a given
one data set, its format-1 label contains operation.
a DSNAME generated by the define space
routine. 12. See “Data Areas” for details about the data IGGOCLAS IGGPDFS2
space entry. IGGPCSHG
11. Prior to calling IKQALLOO, IGGOCLAQ IGGOCLEG IGGPPAD IGGPCSDG
sets the address of the DADSM exit routine, IGGOCLAQ IGGPDEFS IGGPDSMD
1KQDXT (located in IGGOCLAQ]}, into the IKQALLOO IGGOCLAV iGGPMOD
DADSM parameter list. This routine is I{GGOCLAQ |GGPDEFS .
called by DADSM during space allocation  IGGOCLAG6 IGGPCOBT 14. The volume catalog record contains the IGGOCLAB IGGPCDSD
to place the Access Method Services- IKQVTC00 identifier of each data set that resides in
specified secondary space quantity and an  IGGOCLA6 IGGPCOBT part or full on the volume.
expiration date into those fields of the IKQRDS00
format-1 label before it is written into the |IGGOCLA6 [IGGPCOBT
VTOC. The secondary space quantity is IKQASNMT
for OS/VS compatibility only. This
information is not used by VSE.
EG2
2.104 VSE/VSAM VSAM Logic, Volume | Licensed Material — Property of IBM



Diagram EH1. DEFINE CRA: Create a Catalog Recovery Area

R11

4 CTGPL
CTGFV

Volume serial

serial list
Volume serial
number list e —— =3 2.
3
CMS work area |
E— T S
VSAM catalog 5

Catalog's self-
describing records

. Set up a volume serial number list in the

. Was this routine invoked by a DEFINE

. Obtain storage for the additiohal record

. Set the unused buffer space to free records?

Check the return code in the volume serial
number list, and set the corresponding
entry in the volume check list to X'FF’
if the return code is not zero. '

|

-

-
Is the volume check list completely non zero? “

No Yes m Return

work area for all volumes that are to
receive a CRA.

CATALOG request?

No Yes

—(7)

areas and initialize it.

Read the data, cluster, control,
and data extension
records for the catalog.

i

:

8. Delete the index association group
occurrence from the cluster record. l
9. Insert the catalog name into the cluster °
and data records. <¢°
10. Set up the suballocate interface, set the “no
put’’ bit to inhibit writing into the CRA, and
set the space header flag to indicate that this
isa CRA.
Notes for Diagram EH1
Step Module Procedure
1-3. IGGOCLCR IGGPCADR
4-5. IGGOCLCR IGGPBCRA
6. IGGOCLCR IGGPBCRA
IGGOCLEG IGGPGET
7. IGGOCLCR IGGPBCRA
8, IGGOCLCR IGGPCRDI
IGGOCLAV IGGPMOD
9-10. 1GGOCLCS IGGPCRVL

Licensed Material — Property of IBM
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g

Volume checklist

Volume
checklist
Volume serial
number list

<~ 1

CMS buffer

CMS buffers
Data (CI #0)

i

Cluster (CI #2)

Control (CI #3)

|

Extension (CI #8)

il
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Diagram EH2. DEFINE CRA: Create a Catalog Recovery Area

CMS buffers

vTOC

CMS buffers

Volume serial
number list

Notes for Diagram EH2

Step

11.

12,

2.106

Module
IGGOCLAR

IGGOCLCS
IGGOCLEG
1IGGOCLCS

IGGOCLAS
IGGOCLCS
IGGOCLAV

IGGOCLCS
IGGOCLA6
IGGOCLBU
IGGOCLCS
IGGOCLBU

IGGOCLCS
1GGOCLCO

IGGOCLCG
IGGOCLCS

$$BCLOSE

14,

17.

18.
19.

20.

. Suballocate space for the CRA.

into the CMS buffers. Data record
| Catalog control record
. Modify the volume information in the

CMS buffers

See Diagram DJ, Subatlocate. I Volume
:—:__’_’::ﬁ Volume extension
Insert the volume records for this volume

data record.

See Diagram DL, Modify a Catalog Record I
Field's Value.

Change the catalog control record to
reflect the entry-sequenced structure of
the CRA. I

. Read the format 4 label, inserta TT
pointer (CKD) or physical block pointer
(FBA) to the CRA, and rewrite the format m

4 label.
See Diagrams FF and FG, Read and Write

VTOC labels. M
\—-——/

Open the CRA for processing as a VSAM data
set.

Insert the CRA self-describing records
into the CRA.

Close the CRA.

Any more volumes to be processed?

No Yes
' Volume serial

Set the return code into the volume serial number list
number list built in step 3, and re-attach >|:I
this list to the CPL. J

Procedure Step Module Procedure

IGGPSALL 19. IGGOCLCS IGGPCRVL

IGGPCRVL 20, IGGOCLCR IGGPBCRA
IGGPGET
IGGPCRVL

IGGPDCRC
IGGPCRVL
IGGPMOD

IGGPCRVL

IGGPVMTV
IGGPF4RD

IGGPCRVL
IGGPF4WD

IGGPPRDS
IGGPCRAO

IGGPPXIO
IGGPPRDS

VSE/VSAM VSAM Logic, Volume |
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Diagram EH3. DEFINE CRA: Create a Catalog Recovery Area

Volume serial
number list

Notes for Diagram EH3

Step
21,
22.

23.

24.

25.

Module
IGGOCLCR
IGGOCLCR

IGGOCLCR
IGGOCLAE
$$BCLOSE
IGGOCLCO
$$BCLOSE

IGGOCLCR
IGGOCLCR
IGGOCLEG
IGGOCLEG

IGGOCLBY
IGGOCLBU
IGGOCLAF

21. Free the buffer space and set the

CCACD1
Return code

return code. ‘ Return

Error handling

22. s this the catalog volume?

Yes No

CCACD1

23. Back out the catalog. Hand back the
volume entry (and the user catalog entry,

if this is a user catalog). “ Return

24. Hand back the volume entry.

25. Clean up the format 4 label of this volume.

t

Return

Return code

CCACD1
Return code

Procedure
IGGPCADR
IGGPBCRA

IGGPBCRA
IGGPDCBO

IGGPSCAX

IGGPBCRA
IGGPCRBO
IGGPGET
IGGPPDE

IGGPF4RD
IGGPF4WR
IGGPSKSP

Licensed Material — Property of IBM

Note: Controf is passed to the error handling routine (Step 22)
whenever an error is detected.
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Diagram EI1. DEFINE AIX: Create an Alternate Index

R11 CTGFLs
CCA Describes data
—mset and index
CCA characteristics
CTGPL

4 Catalog’s
ACB

4 Buffer

CTGPL
CTGFVs

CTGFVs

Catalog management
buffers

CTGFLs

Describes d uuw
set and index
space
requirements

’ space required for the AIX.

Build the AlX catalog record

Buiid the AlX’s AMDSB group
occurrence. |

Compute the amount of direct-access

Obtain contiguous free catalog records
from the catalog and assign them to the
AIX.

CTGFL
Name of
base cluster

CTGF Ls

Free catalog record #1

Free catalog record ##2

Free catalog record 13

2.108

4, Initialize the AlX catalog record’s header
fields.

5. Build an association group occurrence to
point to the data catalog record and to the
index catalog record.

6. Build the cluster’s password group occurrence,)
if required.

7. Compute the cluster catalog record’s size.

8. Write the cluster catalog record into
the catalog. ———

—

9. Modify base cluster record — add a G group

Steps 10 and 23 are carried out twice, in order to:

O
data set and its assigned space.

occurrence.

Build the data catalog record to describe the

Build the index catalog record to describe the
data set’s index and its assigned space.

VSE/VSAM VSAM Logic, Volume |

Catalog management
work area

B AMDSB group
"> cccurrence

T Amount of space
needed for the cluster

Catalog management
buffers

Cluster catalog record

L Data catalog record

Index catalog record

VSAM catalog
identified by the
caller's CTGPL

New cluster
catalog record

Moduie

IGGOCLCA

IGGOCLAN

IGGOCLAN

IGGOCLBX
1GGOCLCA

IGGOCLAJ

Licensed Material — Property of IBM



Diagram EI2. DEFINE AIX: Create an Alternate Index

R11 N o i | Catalog management Module
Work area ®> 10. Initialize the catalog record’s header fields. buffers |GGOCLA
A Low and high COHH Obtain direct-access space to satisfy the daN Data catalog record
" tent allocated to the set’s or index’s space allocation requirements Index catalog record
'_B:frfe:ea data set, index, or r
CTGPL data set’s key range @;’> 11. Was the AIX defined with the UNIQUE
attribute?
CTGPL No Yes
CIGFV
°~ 12. Allocate a VSAM data space
to the data set or index. VSAM-owned
direct-access
See Diagram EG1. DEFINE volume
Space: Initialize a VSAM Data
Space.
% Space allocated
to the data set
13. Is noallocation specified? i
CTGFLs p or index
eserioe No Yes
CTGFVs setand index [ ]
TGFLs i volume usage =
and serial nos.
14. Allocate space to the data set or index
from an existing VSAM data space. R11
CTGFLs See Diagram DJ1. Subaliocate: Obtain
Describes data _;:>® Additional Space from a Nonunique VSAM
set and index Data Space.
space ™

requirements . . .
15. Build an extent descriptor that describes Work area
L: I i each extent allocated to the data set or l Extent

- index. l§:> descriptors
CTGFLs B 16. If the data set is divided into key ranges,

Describe data | 5 I | assign space to each of the data set’s key l

set and index
characteristics ranges.

I
Jj EN— 17. Assign candidate volumes to the data set or

index if required.

See Diagram DJ1. Suballocate: Assign a
candidate volume to the object.

Licensed Material — Property of IBM Section 2. Method of Operation ~ 2.109



Diagram EI3. DEFINE AIX: Create an Alternate Index

R11 Work area
CCA Low and high
CCHH values for
each extent allo-
CCA cated to the data
Work area set, index, or data
% Buffers sats key range
CTGPL Extent
descriptors
CTGPL (from steps 14&15)
TGFV

Volume informa-
tion group occur-
rence {from steps

17,18,and 19}

CTGFVs Describe data
CTGELs set and index b
volume usage 1

CTGFLs

and serial nos.
CTGFLs
Describe data f-‘

set and index F—
characteristics

|

Catalog management buffers

Data catalog record

Index catalog record

2.110

Build a volume information group occurrence
to describe:

18,

19.

. Each of the data sets or index's candidate

All extents allocated to the data set or index
on each volume.

All extents allocated to each of the data set’s
key ranges on each volume.

volumes.

°~ 23, Assign part of each of the

27.

e

O,
@'_(I> 25,
>

. Free the unneeded storage of the work areas

. Is NOALLOCATION specified?

No Yes -

Is the ““sequence set with data’’ option
specified?

No Yes (IMBED)

Module

Work area

Volume informa-
tion group occur-

rence

w Catalog management buffers

Updated data cataiog record

data set's extents to the
sequence set.

. Put each volume information group

occurrence into the data or index catalog
record.

See Diagram DL1, Modify the Catalog Record.
Write the data or index catalog record into%

the catalog.

obtained by the Define routine.

Was the data component processed?
Yes No

@ Return to process index.

VSE/VSAM VSAM Logic, Volume |

Updated index catalog 1ecord

VSAM catalog
identified by the
caller's CTGPL

New AlIX data
catalog record

New AIX index
catalog record

IGGOCLCA
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Diagram EI4. DEFINE AIX: Create an Alternate Index

CTGFL

Describe data set
and index
characteristics

Is NOALLOCATION Specified?

No Yes WSS Return

Is this AlX to belong to the upgrade set?

Yes No ‘Return

Add the AlIX to the upgrade set.

o\
®, ®

See Diagram ER, Modify the Upgrade Set.

Return

Licensed Material — Property of IBM

Module
IGGOCLCA

1GGOCLCD
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Diagram EJ1. DEFINE Path: Create a VSAM Path

Module
R11 I EB l or procedure

ccA CTGFLs r
Describe 1. Check that the CTGFLs provide all the
- v N . IGGOCLCP
TBuffers = ;ﬁiﬁ,@i’;rism information needed to build a path. CMS work area
TCTGPL Association
L > 2. Retrieve the association group occurrences :> group |GGPPASE
CTGPL I from the base cluster or AlX catalog record. occurrences
CTGFV 3. Check. the supplied password against the

password of the related object, if password Catalog management
CMS work area protected. buffers

CTGFV . L
'] Association %7 4. Build the new path record and write it into _:> New path record

TGFLs - group the catalog.
{Password occurrences Modified cluster IGGPBAMO

5. Insert a group occurrence for the path into ._-::> or AlX record
Catalog management |

the base cluster or AlX catalog record.
buffers

VSAM catalog
+ Cluster or AlX :
catalog record

Return

2,112 VSE/VSAM VSAM Logic, Volume 1 Licensed Material — Property of IBM



Diagram EK1. ALTER: Modify a Catalog Record

R11
CCA
CCA CTGPL
4 CTGPL 1 CTGFV |
1 Buffer
CTGFV
Describes all
fields

to be modified

CTGFLs 7

Field name

1 Update
data

w Catalog management buffer

Catalog record

Original

Notes for Diagram EK1

Description

\/

Modify the catalog record’s fields

field :':.:::::>

Do steps 1 through 3 for each user-specified field:

1. Locate the field’s address and length.

See Diagram DK, Obtain a Catalog Record:> add

Field’s Value.
2. Modify special fields:

e Change a data set’s DSNAME: do steps 5-9.

® Agsign a candidate volume: do steps 10-14. —1

® Delete a candidate volume: do steps 15-18.

® Change an AlX’s attribute
(UPGRADE/NOUPGRADE): See Diagram ER,
Modify the Upgrade Set.

CCA

CCA

Field's
address

length

Catalog management buffer

| I

Updated
field

3. Modify other catalog fields as specified,

i

replacing the existing information with the
updating information.

See Diagram DL, Modify a catalog record
field’s value.

4. Rewrite the updated catalog record.

Module

CCACD1

>l Return code l

Return

Procedure

The ALTER command enables the user to modify some of the information

he established when he created a VSAM data set.

2. When the data set name or allocated
candidate volumes are changed, other
catalog records besides the data set catalog
record must be updated.

IGGOCLBD IGGPALT
IGGOCLEG IGGPGET
IGGOCLBD IGGPALT
IGGOCLEG IGGPPUPC
IGGOCLBD IGGPALT
IGGOCLBE IGGPALVL
IGGOCLBD IGGPALT
{GGPALMD

IGGOCLAV IGGPMOD

Licensed Material —— Property of IBM
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Diagram EK2. ALTER: Modify a Catalog Record

R11
CCA @ Change a data set’'s DSNAME
CCA CTGPL [
[ ]-—! 1Catalof __ =~ 5. Search the VSAM catalog to ensure that the
DSNA%/IE - I 4  new name doesn’t duplicate an existing name.
Touts sot /,/ See Diagram DC1, Search: Retrieve a Catalog
DSNAME // Record.
_ ,
6. Build a new true-name catalog record,
write it into the VSAM catalog, and update
the catalog’s index and CRA (if the catalog
VSAM catalog is recoverable).

volume

VSAM user’s
data set

Free space

% VTOC

7. Is this a UNIQUE data set?

VSAM catalog

S

Catalog's
index records

True-name

record
Cluster
record

9. Remove the old true-name record from the

M catalog.

VSAM user’s
— - =z No Yes data volume
true-name - | y ~ “~~
-
record - o~ 8. Update the data space’s :_—:> E1 labe
Data set format-1 label with the new
record DSNAME.
VSAM user's
data See Diagram FC, Rename Unique VSAM user’s

Data Set.

data set

Free space

Notes for Diagram EK2

Description

5. The catalog specified by the ALTER
command’s CATALOG parameter is
examined. The new name to be added
must not exist in the catalog.

6. Anewentry is placed in the high key
range portion of the catalog.

7. A determination must be made as to
whether or not the data set is unique.

8. All volumes that contain a format-1
label must have their names modified in
the VTOC label.

9. The name and control-interval number
fields in the data set’s true-name record
are set to 0 and the record identifier field
of the catalog record pointed to by the true-
name entry is set to C'F’.

2.114

Module Procedure
IGGOCLBD IGGPALNM
IGGOCLEG IGGPGET
IGGOCLBD [IGGPALNM
IGGOCLEG IGGPPAD
IGGOCLBD IGGPALNM
IGGOCLEG IGGPPDE
IGGOCLBD IGGPALNM
{KQRENOO
IGGOCLBD IGGPALF1
IGGPALGV
IGGOCLAZ IGGPEXT
IGGOCLBD [GGPALT
IGGOCLBE ' IGGPALVL

VSE/VSAM VSAM Logic, Volume 1

Licensed Material — Property of IBM
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Diagram EK3. ALTER: Modify a Catalog Record

VSAM catalog

Assign candidate volumes to a
data set

Data or index
catalog record

VSAM catalog

Data
record

Votume
record

Volume
record

VSAM
candidate
volumes

Are any volumes to be removed from
the candidate list for the data set?

Yes No ‘@

Is this a CRA volume for a NOALLOCATE

No Yes

data set
- Return

Confirm that a volume catalog record exists
to describe each candidate volume.

See Diagram DC, Search: Retrieve a Catalog
Record.

Update each volume’s catalog record to
add the data catalog record identifier to
the data set directory entries, and update
the CRA if the catalog is recoverable.

Update the data catalog records to add a
volume information group occurrence to
describe the candidate volume, and update
the CRA if the catalog is recoverable.

See Diagram DL, Modify a Catalog Record
Field's Value.

Notes for Diagram EK3

Description Module

12, IGGPALVA calls IGGPSALL
(IGGOCLAR) to assign the candidate
volume to the data set. If a volume |IGGOCLAZ
catalog record does not exist for the IGGOCLBE
candidate volume, the suballocate

routine (IGGOCLAR) returns an I{GGOCLAR
error code.
See Diagram DJ for details of the
suballocate routine.

13. The volume catalog record contains |GGOCLBE
a data set directory that describes  |GGOCLAZ

each VSAM data set’s use of the
volume’s VSAM space.

Licensed Material — Property of IBM

Procedure Description

IGGPEXT
IGGPALVL
IGGPALVA
IGGPSALL

IGGPALVA
IGGPEXT

Module
IGGOCLBE

IGGOCLAR
IGGOCLBE
IGGOCLAV
IGGOCLBE

IGGOCLEG
IGGOCLBE

Section 2. Method of Operation

R15

VSAM catalog

Data
record

Volume
record

Procedure

IGGPALVA
IGGPALSA
IGGPSALL
IGGPALSA
IGGPMOD
IGGPALSA
IGGPALEC
IGGPGET
IGGPALVR
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Diagram EK4. ALTER: Modify a Catalog Record

Remove candidate volume informa-
tion from a data catalog record

VSAM catalog

5. Is the data set NOALLOCATE?

ves  No mm——(17)
' R15

16. Is this the last VIGO in the catalog record?
No  Yes NSNS Return

®:> 17. Update each candidate volume's catalog

record to delete the data catalog record’s
identifier from the data set directory entries,
and update the CRA if the catalog is
recoverable,

(CD:>18. Update the data catalog record to remove:>®

each candidate volume’s volume informa-
tion group occurrence, and update the CRA
if the catalog is recoverable.

Data or index
Catalog record

See Diagram DL, Modify a Catalog Record

Field’s Value.
Description Module Procedure
17. IGGOCLBN IGGPALVR

18. Note: If the catalog is recoverable,
the call to IGGOCLEG will result in IGGOCLBN IGGPALVR
a CRA update unless bit CCARPUT IGGOCLAV IGGPMOD

(the ‘‘update inhibit’’ bit) is set to IGGOCLBN IGGPALVR
‘1, This bit is set in the calling pro- IGGOCLAZ IGGPEXT
cedures, which decide whether IGGOCLBN  IGGPALVR
CRA updating is necessary for a IGGPALVE
given operation. IGGOCLEG IGGPGET

IGGOCLBN  IGGPALVE
IGGOCLAV  IGGPMOD
IGGOCLBN  IGGPALVE
IGGOCLEG IGGPPUPC
IGGOCLBN . IGGPALVE
IGGPALVR

IGGOCLAV IGGPMOD
IGGOCLBN IGGPALVR
IGGOCLBE IGGPALEC
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Diagram EL1. LISTCAT: Retrieve a Catalog Record’s Contents

Caller's CTGPL

R11
CCA —t TCatalog’s
DSNAME
CCA
4 CTGPL T Work area
 Buffer | 1. Verify the user’s authorization to read the
-4 catalog information requested. R11
rd
—— cropL -7
{Password r = ; 2. Retrieve the catalog record specified by :>@ CCA
TCatalog I r-‘ the caller. CTaPL
record’s - | See Diagram DC1, Search: Retrieve the Base c WBuffer
it | Catalog R d
! g Record.
: ~ 3 3. Did the caller supply the catalog’s DSNAME? Work area
Catalog L _ ! : Yes No > Catalog's
®<: DSNAME, T DSNAME
or 0
+Request 4. Return the catalog’s DSNAME Catalog
options ™~ to caller. W Field Values
TCTGFL = 5 Did the caller specify the LISTALL option?
N Built by step 7
. No Yo emmmemip(7)
“‘Multitype'’ CTGPL
CTGFL <
U - — — -3 6. Search for, and retrieve the first record.which Copy of
ist of the [} caller’s
types of - 4 a) is of the specified type, and CTGPL
records 7z
requested | L . » CTGFLs
b) satisfies the test byte (if specified). L CTGELs
i X 1 3 To identify
@ 7. Build the CTGFLs necessary to obtain 7 each field
the catalog record fields’ values. l in a data,
v Catalog management buffer or index or
| CTGFLs k cluster
Catalog record L;":__-—-—:ﬁ 8. Obtain the catalog record fields values _,’ﬁ: : catalog
|_Record 'tvoe | Data ] that satisfy the caller’s request.
] See Diagram DK1, Obtain a Catalog Record To identify
Field's Value. each field
in a volume
catalog
e record
R15
Notes for Diagram EL1 Description Module Procedure
Description Module Procedure See DOS/VS VSAM-Extended: Using
VSAM -E Commands and Macros, for
The LISTCAT command allows the user to details about the ENTRIES parameter.
list all or a part of a VSAM catalog’s contents.
The true-name catalog records contain
This routine, however, can return only the DSNAME of each cluster and non-
information from one record {including VSAM data set described in the catalog.
extension records, if any are present) each Each true-name record also contains the
time it is called. It is AMS's responsibility control-interval number of its associated
to specify the starting point for the search catalog record.
operation, so that records which have
already been processed are not retrieved 6. IGGOCLBQ IGGPLSTC
again. This applies regardless of whether IGGOCLEG IGGPGET
LISTALL has been specified or only certain
types of records are to be handled. 8. IGGOCLBQ IGGPLSTC
IGGOCLAZ IGGPEXT
1. IGGOCLBQ IGGPLSTC
IGGOCLBM  IGGPCKAU
2. The caller can request the information IGGOCLBQ IGGPLSTC

contained in a specific catalog record

by providing the record’s DSNAME (for
a cluster, nonVSAM data set, or catalog)
or volume serial number (for a volume).

Licensed Material — Property of IBM

Section 2. Method of Operation 2.117



Diagram EM1. DELETE: Remove a VSAM or NonVSAM Data Set

R11 =

';L Did the caller specify NONVSAM?

CTGPL s

Yes No

rd
”
Request |7 No Yes
options (’\‘—|
N
\\| See the notes A,B, and C for this diagram.
1 . Lo
i’ | Check the object’s expiration date
|
1 N 2. s the PURGE option specified by the user?
COMREG :
!

I
N
]
|
I
]
]
]

; 3. Is the cluster’s expiration date
value less then the current time
. stamp value?

s CCACD1
L Yes  No KNP Return —>[Erorcoe |
' |

Notes for Diagram EM1

{for nonVSAM) Description Module Procedure
Description Moduie Procedure
Note: |f the catalog is recoverable, the call to
A. For CTGTYPE = A, control is transferred  IGGOCLBG 1GGPDEL IGGOCLEG will result in a CRA update unless
to the delete alien driver, IGGPDELA bit CCARPUT (the “update inhibit'’ bit) is set
{GGPDEL to “1’. This bit is set in the calling procedures,
which decide whether CRA updating is necessary
B. The VTOC of the volume in which the IGGOCLBG IGGPDELA for a given operation.
nonVSAM resides is updated only if IGGOCLA7 |IGGPDEMV
“scratch” is specified. IGGOCLAZ IGGPEXT The DELETE command enables the user to remove
(The volume information is extracted from IGGOCLA7 |GGDEMV from the catalog all information about a specified
the ‘A’ record. A check is done if the IGGOCLBG IGGPDELA cluster or nonVSAM data set.
volume is mounted, and the label is I{GGOCLA7 IGGPDVMYV
scratched from the VTOC). IKQASNMT 1. The catalog record identifier is examined to IGGOCLBG IGGPDEL
IGGOCLA7 IGGPDVMV determine the record type and verify that
IGGOCLBG IGGPDELA the contents of the parameter list field
JGGOCLA7 IGGPDUSC CTGTYPE are correct.
IKQSCROO

For processing of a nonVSAM delete

IGGOCLA7  IGGPDUSC {CTGTYPE = Al, see notes A,B, and C.

C. The ‘A’ record is deleted from the catalog. IGGOCLBG IGGPDELA 2. If the user specified PURGE, the data IGGOCLBG IGGPDEL
IGGOCLAN IGGPDUND set’s expiration date is ignored.
IGGOCLEG IGGPDDE
IGGOCLAN 1GGPDUND 3. [f the user who created the data set IGGOCLBG |IGGPDEL
IGGOCLBG IGGPDELA specified an expiration date, the data set can-
not be deleted until after that date (unless the
PURGE parameter is specified: see step 2).
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Diagram EM2. DELETE: Remove a VSAM or NonVSAM Data Set

VSAM Catalog 1Data catalog

Expiration 4
date <

record

TIndex 1 {~=
catalo -
Cluster recor

catalog record TAIX catalog @/

record

{Path catalog
record

Notes for Diagram EM2

5.

Description

If the user wants to delete a path, control
is transferred to the delete path driver.

If the user wants to delete an alternate
index, control is transferred to the delete
AlX driver,

If the user wants to delete a cluster,
control is transferred to the delete cluster
driver,

The upgrade set is retrieved via the
cluster’s data record containing the
upgrade set (Y) association. In order to
avoid having to update the Y record each
time an AlX related to this cluster is
deleted, the Y record is deleted at this
point.

Yes

4. Did the caller specify PATH?

See Diagram EP, DELETE Path or AlX.

> 5. Dl!m caller specify AIX?

l See Dlagram EP, DELETE Path or AIX.

Yes No

No m Return

6. Did the caller specify CLUSTER?

CCACD1

7. 1s an upgrade set associated with this cluster?

8. Re!ove the upgrade set association group
occurrence from the cluster’s data component
record.

Module

IGGOCLBG
IGGOCLCX
IGGOCLBG

IGGOCLBG
IGGOCLCX
IGGOCLBG

IGGOCLBG

IGGOCLBG
IGGOCLCX
IGGOCLBG

IGGOCLCX
IGGOCLAV
1IGGOCLCX

Licensed Material — Property of IBM

Procedure

IGGPDEL
IGGPDELX
IGGPDEL

IGGPDEL
IGGPDELX
IGGPDEL

IGGPDEL
IGGPDLCL
IGGPDEL

IGGPDLCL
IGGPDELY
IGGPDLCL

IGGPDELY
IGGPMOD
IGGPDELY

Description

Error code

Module Procedure

Section 2. Method of Operation
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Diagram EM3. DELETE: Remove a VSAM or NonVSAM Data Set

Notes for Diagram EM3

R
[

VSAM catalog

Upgrade set

catalog record

N

AlX

catalog record

Path

catalog record

Cluster
catalog record

True-name

\_ catalog record J

-~
Path

|
/ﬂw

9. Rewrite the upgrade set record into the
catalog as a free record.

The following steps {10 to 26) are carried out for:
a) each AIX (if any) related to the cluster, and
b) the cluster itself.

10. Is the object to be deleted in use (open)?

No Yes m Return

11. lIs any path defined over the cluster or AIX?

Do steps 12 and 13 for each path:

Yes No

-

12. Remove the path association group occurrence
from the cluster or A{X record.

Rewrite the path catalog record as a free
catalog record, and erase the path’s true-
name record.

©

for the cluster itself:

Free
catalog record

CCACD1

VSAM catalog

Free
catalog record

Erased
true-name record

for each AIX related to the cluster:

Procedure

IGGPMOD
IGGPDAIX

IGGPDAIX
IGGPPDE
IGGPDAIX

Module Procedure Module
Description Module Procedure
13. Note: If the catalog is recoverable, the call to IGGOCLEG will result
9. Note: If the catalog is recoverable, the call IGGOCLCX IGGPDELY in a CRA update unless bit CCARPUT (the “‘update inhibit" bit)
to IGGOCLEG will result in a CRA update IGGOCLEG IGGPPDE is set to ‘1'. This bit is set in the calling procedures, which decide
unless bit CCARPUT (the “‘update inhibit”” IGGOCLCX IGGPDELY whether CRA updating is necessary for a given operation.
bit} is set to ‘1", This bit is set in the calling
procedures, which decide whether CRA IGGOCLAV IGGPMOD IGGOCLAV
updating is necessary for a given operation. IGGOCLBG IGGPDLCL [IGGOCLCX
for the cluster itself: for each AlX related to the cluster: IGGOCLBG IGGPDLCL IGGOCLCX
Module Procedure Module Procedure IGGOCLEG IGGPPDE IGGOCLEG
IGGOCLBG IGGPDLCL IGGOCLCX
10. A delete request is rejected if the data set is open. The information
indicating that a data set is open is kept in the Lock Table.
IGGOCLBG IGGPDLCL {GGOCLCX [IGGPDAIX
IGGOCLCX IGGPDELO IGGOCLCX |IGGPDELO
IGGOCLCX IGGPDELO IGGOCLCX IGGPDELO
IGGOCLBG IGGPDLCL IGGOCLCX IGGPDAIX
12. IGGOCLBG IGGPDLCL IGGOCLCX IGGPDAIX
2.120 VSE/VSAM VSAM Logic, Volume 1
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Diagfam EM4. DELETE: Remove a VSAM or NonVSAM Data Set

VSAM catalog
Control
¢ : interval number
Data, index Volume information
or nonVSAM group occurrence

catalog record

-

Volume
catalog

record

CTGPL

Request options

Volume serial
number

Data set's records

A .

Volume serial number

Data set directory
entry group occurrence;

Contro interval
number of the
object's

catalog record

Notes for Diagram EM4

Description

. Each of the cluster data set’s records is

sequentiaily retrieved and overwritten
with 0s. SAM ESDSs with NOCIFORMAT
are not overwritten with zero's.

The volume catalog record also contains a
data set directory group occurrence to
describe each VSAM data set that is
contained, partially or completely, on the
volume. If the volume is a candidate
volume for a data set or index, the data
set or index is also described by a data set
directory group occurrence.

——

&
o -
-
~

Do steps 14 and 15 for the base cluster only:

:> 14. |s the ERASE option specified by the user?

No Yes

15. Overwrite each record in the
user’s data set with Os.

See Diagrams BA and GA, Open
and Close Data Sets.

§

Update the volume catalog records

N,

186.

Do steps 16 through 26 to process each volume
information group occurrence in the data and/or
index catalog record:

Retrieve the volume catalog record
identified by an RBA or a key value.

See Diagram DC1, Search: Retrieve the Base
Catalog Record.

Delete the Data Set Directory group occur-
rence identified by the data and/or index
catalog record’s control interval number.

See Diagram DL1, Modify a Catalog Record
Field’s Value.

Data set’s
records set to O

CCA

l éuff;r l

[ Catalog management buffer

Volume catalog record

occurrence

“Deleted” flag ON in
pointer to the data set
directory group

(®

Description
Module Procedure
IGGOCLBG IGGPDLDS
IGGOCLA7 IGGPERAS
$$SBOPEN
IGGOCLA7 |IGGPERAS
$$BCLOSE
IGGOCLA7 IGGPERAS
IGGOCLBG IGGPDLDS

IGGOCLBG IGGPDLDS
IGGOCLEG IGGPGET

IGGOCLBG IGGPDLDS
IGGOCLBG IGGPDLDS
IGGOCLA7 IGGPVMSC
IGGPDEMV
IGGOCLAZ I1GGPEXT
IGGOCLA7 IGGPDEMV
IGGPVMSC
IGGPDEDD

IGGOCLAZ IGGPEXT

IGGOCLA7

IGGPDEDD

IGGOCLAV IGGPMOD

Licensed Material — Property of IBM

Module

IGGOCLA7
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Procedure

IGGPDEDD
IGGPVMSC
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Diagram EMS. DELETE: Remove a VSAM or NonVSAM Data Set

Catalog
management
buffer

Volume
catalog
record

Data space group
occurrence
(1 per data space)

““Unique’’ flag

Number of VSAM
objects in the
data space

Notes for Diagram EM5

Description

18-21 - The volume catalog record contains a
data space group occurrence to des-
cribe each VSAM data space on the

volume.

' Update the data space information in the
volume catalog record

21. Update the data space group occurrence

No

Do steps 18 through 25 to process each data space
that contains part of the data set and/or index
records on the volume identified in step 16.

18. Retrieve the data space group occurrence.

l I 19. Was this a UNIQUE data set?

20. Delete the data space group
occurrence.

Yes

Catalog management buffer

—@ updated volume catalog recordl

/

l l to show one less data set.
Modules Procedure
IGGOCLA7 IGGPVMSC

IGGPDESH
IGGOCLAZ IGGPEXT
IGGOCLA7 IGGPDESH
IGGOCLAV  IGGPMOD
IGGOCLA7 IGGPDESH

IGGPVMSC

2,122 VSE/VSAM VSAM Logic, Volume |
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Diagram EM6. DELETE: Remove a VSAM or NonVSAM Data Set

Catalog -
manage- Timestamp N
?:";:r Sequence number |
Starting CCHH N\
Volume N\
catalog Number of tracks \
record allocated to
VSAM objects
Space map
VvTOC
Describes the VSAM
F 1 tabel data space as a
orm 1 labe
(identifier) VSE data set
Timestamp
Volume information L/L
group occurrence 1
extent descriptors
Catalog {1 per extent in the
management volume) by
buffer
Data, index,
or nonVSAM Sequence number
catalog record of the data
space group
Starting CCHH
address
Ending CCHH
address

Release the data set’s space

Do steps 22 through 25 to release all of the data
set and/or index space on a VSAM volume:

\2% Was this a UNIQUE data set?
AN

No

Ye

23. Delete the VSAM data space.
See Diagram FD, Scratch

VTOC labels. l .

24, Build a list describing each of the data set’s
extents in the data space.

25. Modify the space map group occurrence
based on each entry in the data set’s extent

list to:

Update the space map to show the tracks
allocated to the data set are now unallocated.

Update the ““tracks used’ vaiue.

26. Update the volume catalog record to show one

less data set on the volume.
27. If the data component of a KSDS or of an AIX
has just been processed, return to step 10 to
process the index.

VSAM-owned volume

Released VSAM
data space

Available space in a
nonunique data
space

Catalog management buffer

Updated volume catalog record

]

Notes for Diagram EM6

Description

23. If the data or index space is unique, its

24,

25,

data space is also deleted. Before the data
space is deleted, the volume containing it
is mounted.

The volume containing the data space is
optionally specified by the FILE parameter.

The extents in the data space’s format-1
label and format-3 label, if present, are
scratched from the VTOC.

Each entry in the list identifies one of the
data set or index extents in one of the data
spaces on the volume.

Each of the data space’s extents is
described in the data space group
occurrence.

@)

Description
Module Procedure
IGGOCLA7 IGGPVMSC
IGGPDVMV
IKQASNMT
IGGOCLA7 IGGPDVMV
IGGPVMSC
IGGPDUSC 27,
IKQSCROO
IGGOCLA7 IGGPDUSC
IGGPVMSC
IGGOCLA7 IGGPVMSC
IGGPDEVG
IGGOCLAZ IGGPEXT
IGGOCLA7 IGGPDEVG
IGGPVYMSC
IGGOCLA7 IGGPVMSC
IGGOCLBF IGGPSSCR
IGGPESDG
IGGOCLAZ |IGGPEXT

Licensed Material — Property of IBM

Module

IGGOCLBF
IGGOCLAV
IGGOCLBF
IGGOCLA7

IGGOCLBG

Section 2. Method of Operation

Procedure

IGGPSSCR
IGGPSCAN
IGGPMRLC
IGGPMOD
IGGPSSCR
IGGPVMSC

IGGPDLDS
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Diagram EM7. DELETE: Remove a VSAM or NonVSAM Data Set

VSAM catalog VSAM catalog
' 1
28. Rewrite the data and/or index catalog
record into the catalog as a free catalog
' record.
29. Rewrite the cluster or AlX catalog record §
— Cluster log into the catalog as a free record. Free catalog
iﬂi/ record
30. Erase the data set’s and/or index's true-
Y =
—~__ / name catalog record. ~Z
> Data I Erased
racord 31. Erase the cluster's or AlX's true-name catalog :;‘,jf,‘,’:f’“
\———'/ recore: v
Index fog .
record ‘ Return

N

— AIX

Data set
catalog record

Error code

Index log

record

True-name
catalog record

Notes for Diagram EM7

Dascription Module Procedure

28-31, The delete routines erase the data IGGOCLBG IGGPDLDS

set’s true-name record and delete IGGOCLAN IGGPDUND

all references to the data set's IGGPDEUN
DSNAME in the catalog’s index. IGGOCLEG  IGGPGET
IGGPDDE

IGGOCLAN IGGPDEUN

IGGPDUND

IGGOCLBG  IGGPDLDS
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Diagram EN1. DELETE Space: Release All of the Empty VSAM Data
Space on a Volume

*Diagrams EB, EO

j '4255A Wron
. . “ g
1. Confirm that the volume is mounted. opsratorm pack, mount
nnnnnn”
Check if the volume is to be freed
VSAM catalog 2. ;z:::d\;olume empty or is delete space to be
No  Yes
Volume A
catalog record
VSAM data Release the VSAM data space
set’s volume
Do steps 3and 4 for each empty VSAM data
space on the volume:
F4 label B vTOC
@'\> 3. Delete the empty and nonunigue data space F4 label vToc
F1 label l entry from the volume catalog record.
VSAM
to be r data e > Release the VSAM data space and make Ces',i?\je“
it available to the system. data space
See Diagram FD, Scratch VTOC Labels.
Update the volume catalog record
| ]
5. Update the timestamp in the volume's :>@
I | Format 4 VTOC Label.
®:> 6. Update the timestamp in the volume catalog VSAM catalog
record.
7. Rewrite the updated volume catalog ﬁ Updated volume
record into the VSAM catalog. I catalog record
Return
Notes for Diagram EN1 Description Module Procedure
Description Module Procedure 4. The DADSM routine IKQSCROQ releases IGGOCLBL IGGPDLSC
VSAM data space and makes its space IKQSCROO
The DELETE space command enables the user to release all VSAM data available to other VSE system users.
spaces on a specified volume.
5. The timestamp in the VTOC is updated to IGGOCLBL IGGPDELS
1. If the volume isn’t already mounted and IGGOCLBL IGGPDELS indicate when the last change to the VTOC IGGPDLTS
available for use, the DELETE space routine IGGPDLVM was made by VSAM. IGGOCLBU IGGPF4RD
issues the appropriate mount message to IKQASNMT IGGOCLBL IGGPDLTS
the operator. IGGOCLBL {GGPDLVM IGGOCLBU IGGPF4WR
IKQVDTPE IGGOCLBL |IGGPDLTS
2. Avolume is empty when its volume catalog IGGOCLBL IGGPDELS 6. IGGOCLBL IGGPDELS
record contains no data set directory group IGGPDLVC .
occurrence {which normally describes data |IGGOCLAZ IGGPEXT 7. Note: If the catalog is recoverable, the IGGOCLBL IGGPDELS
sets on the volume). ““Force” is an option  IGGOCLBL IGGPDLVC call to IGGOCLEG will result in a CRA IGGOCLEG IGGPPUPC
the user may specify to delete a volume update unless bit CCARPUT (the “‘update  IGGOCLBL IGGPDELS
even though there are still data sets on this IGGPDELS inhibit”’ bit) is set to ‘1”. This bit is setin
volume. the calling procedures, which decide whether
CRA updating is necessary for a given
3. The volume catalog record contains a data |GGOCLBL IGGPDLCD operation.
space group occurrence to describe each IGGOCLAZ IGGPEXT
VSAM data space on the volume. IGGOCLBL |IGGPDLSH

IGGOCLAV IGGPMOD
IGGOCLBL IGGPDLSD
IGGOCLAV IGGPMOD

Licensed Material — Property of IBM Section 2. Method of Operation 2.125



Diagram EN2. DELETE Space: Release All of the Empty VSAM Data

Space on a Volume

VSAM
catalog

. Volume catalog
ecord
Nows serarscion

Data or index
catalog record

VSAM data
set’s volume

VSAM data space
to be released

Notes for Diagram EN2,
Description

8. If a volume owned by a recoverable
catalog is to be freed, its CRA will be
scratched. Care must thus be taken that
no partitions will use this CRA again.

9. By closing the CRA, all control blocks in
the requesting partition will be freed.

10, The control blocks for the CRA are erased
at the end of the current job (which issued
the DELETE SPACE command). If,
however, a job in another partition issues a
DEFINE SPACE for the same volume
before the end of the current job, the
DEFINE SPACE routine must know that
is has to build a new CRA. For this reason,
the CRA's control blocks in all other
partitions are marked invalid.

2.126

Yes

Yes

No

9. Close the CRA,

No

8. Is the catalog recoverable? ’

m— (1)

Search for CAXWAs for this CRA in other
partitions and mark them as deleted.

11. Did the user specify “‘force delete space’?

—

Update the data set catalog records

14.

m Return

Flag the catalog records of all data sets on
this volume as unusable.

Module

IGGOCLBL

IGGOCLBL

IGGOCLCO

IGGOCLBL
$$BCLOSE
IGGOCLBL

IGGOCLBL
$$BCLCRA
IGGOCLBL
IGGOCLBL

VSE/VSAM VSAM Logic, Volume 1

Procedure

IGGPDELS

IGGPDELS
IGGPDLCR
IGGPSCAX
IGGPDLCR

IGGPDLCR

IGGPDLCR

IGGPDLCR
IGGPDELS

13.

Description

As long as any of the data sets on the
volume is in use, the forced delete space
is rejected.

. The catalog records of all data sets on the

volume are flagged as unusable. Since their
space will be partly or completely gone,
they are thus marked to inhibit any open
requests for output, and to warn CMS
delete cluster, (CRA duplicates may be
gone; volume occurences may point to
non-existing volumes.)

Note: If the catalog is recoverable, the call
to IGGOCLEG will result in a CRA update
unless bit CCARPUT (the ‘‘update inhibit”
bit) is set to ‘1". This bit is set in the calling
procedures, which decide whether CRA
updating is necessary for a given operation.

12. isthe “force delete’’ specified for the catalog
volume? CCACD1
No Yes j—
I:lIl'." Return
13. Are any of the data sets on the volume in use?
CCACD1
No Yes =

VSAM catalog

v

Index or data
catalog record

Module

IGGOCLBL
IGGOCLCL

IGGOCLAZ
1IGGOCLCL
IGGOCLCX
IGGOCLCL

IGGOCLCL

IGGOCLAZ
IGGOCLCL
IGGOCLEG
IGGOCLCL
IGGOCLEG
IGGOCLCL

IGGOCLAV
IGGOCLCL

Procedure

IGGPDELS
IGGPDLSF
IGGPDXDS
IGGPEXT
IGGPDLSF
IGGPDELO
IGGPDLSF

IGGPDLSF
IGGPDXDS
IGGPEXT
IGGPDLSF
IGGPGET
IGGPDLSF
IGGPPUPC
IGGPDLSF
IGGPDMDS
IGGPMOD
IGGPDLSF
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Diagram EN3. DELETE Space: Release All of the Empty VSAM Data

Space on a Volume

L]

ﬁ

14. [s the volume a candidate volume?
Yes No ey (17)

15, Is it a CRA volume or last volume for
on NOALLOCATION data set?

No ves mmmmp (17)

16. Remove volume information group
occurance from data set record.

IS
— I

17. Flag the catalog record of the data -:_:.::>
I | set ‘unusable”

|

e—)>

.

18. Scratch all VSAM labels from the VTOC
of the volume.

See Diagrams FD and FF. Read and Scratch
VTOC labels.

Notes for Diagram EN3.

Description

%

VSAM catalog

-

Index or data

catalog record _J
VSAM date

set’s volume

F4 label

} vTOC

Released

VSAM
data space

Module Procedure
14. The catalog records of all data sets with IGGOCLCL IGGPDLSF 18. The VTOC is scanned for VSAM VTOC labels, and all VSAM VTOC

space on this volume are flagged as un- IGGPDXDS labels are scratched thus returning all space occupied by VSAM to
usuable, since their space will be partly IGGOCLAZ IGGPEXT the VTOC.
or completely gone, they are thus marked IGGOCLCL IGGPDLSF empty vol.: force delete:  empty vol.: force delete:
to inhibit any open requests for output, IGGOCLEG IGGPGET
and to warn CMS delete cluster. If this is IGGOCLCL |GGPDLSF IGGOCLBL 1GGOCLCL IGGPDELS IGGPDLS
a candidate volume, the data set remains IGGOCLEG  IGGPPUPC 1GGOCLCL 1GGPDVSC
usable and the volume is removed from IGGOCLCL IGGPDLSF 1KQVTCO0
the data set’s candidate list. (CRA IGGPDMDS 1GGOCLCL IGGPDVSC
duplicates may be gone: volume oc- IGGOCLAV  IGGPMOD IKQRDS00
curances may point to non-calsting IGGOCLCL  IGGPDLSF 1GGOCLCL IGGPDVSC
volumes.) 1KQSCROO
Note: 1f the catalog is recoverable, the IGGOCLCL IGGPDVSC
call to IGGOGLEG will result in a CRA IKQVTC00
update unless bit CCARPUT (the “up- IGGOCLCL IGGPDVSC
date inhibit’ bit) is set to ‘1". This bit IGGOCLCL IGGPDSF
is set in the calling procedures, which IGGOCLBL IGGPDELS

decide whether CRA updating is nec-
essary for a given operation.

Volume only being used
for data space (No candidate)

Volume only being used as
candidate (no file space)

Volume being used as both
candidate and file space

Volume has no data set
directory group occurance

Delete
Space (not forced)

DELETE fails

DELETE fails

DELETE fails

DELETE successful

® Files having space on

Delete volume are marked
Space unusable.
(Forced) ® DELETE successful

® Candidate volume group
occurances (VGO) are
deleted if
- not last VGO for file
- not CRA vol for file

® DELETE successful

else file marked ususable.

® Files having space on the
vol are marked unusable
@ Candidate vol G.O.’s are
deleted if
- not V.G.O. for file
- not CRA vol for file
else, the file is marked
ususable.
® DELETE is successful

DELETE successful

Licensed Material — Property of IBM
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Diagram EN4. DELETE Space: Release All of the Empty VSAM Data

Space on a Volume

VSAM catalog

Delete the volume catalog record

|

Volume catalog
recard

VSAM data
set’s valume

F4 label

the volume,

VTOC labels.

Iz 19. Rewrite the volume catalog record into
| | the VSAM catalog as a free catalog record. %
20. Update the volume’s format-4 VTOC
label to show no VSAM ownership of

1 I VSAM catalog

Free catatog
record

F4 label

VSAM data
set’s volume
See Diagrams FF and FG. Read and Write -

Return

Notes for Diagram EN4

Module
empty vol.: force delete: empty vol.:

Procedure

19. Reset the volume record and all its extension records so that it is
available for future assignment.

IGGOCLBL IGGPDELS
IGGPDLET
IGGOCLEG IGGPGET
IGGOCLBL IGGPDLET
IGGOCLEG IGGPPDEC
IGGOCLBL IGGPDLET

20. The format-4 label is the first entry in a direct-access volume's
VTOC. It contains the volume owner’s identification and information
on how the volume is used.

2,128 VSE/VSAM VSAM Logic, Volume 1

force delete:

Note: If the catalog is recoverable, the call to IGGOCLEG wilt result

in a CRA update unless bit CCARPUT (the "‘update inhibit" bit) is

Set to ‘1’, This bit is set in the calling procedures, which decide whether
CRA updating is necessary for a given operation.

IGGOCLBL IGGPDLET
IGGOCLBU IGGPF4RD
1IGGOCLBL IGGPDLET
IGGOCLBU IGGPF4WR
IGGOCLBL IGGPDLET

IGGPDELS
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Diagram EO1. DELETE Catalog: Release a VSAM Catalog

\/

Supervisor
COMREG 1. |s the catalog in use? |
ANCHT CCACD1
No Yes m Return Error Code
VSAM catalog //
r‘> 2. Is the catalog empty?
1
True-name records ) Yes No m Return
B} J Volume that
g‘g",\fx;ﬂg’g s Pig contained the
’ . VSAM catalog
~ Release a catalog's data spaces
For catalog 1 -
volume’s serial | l |
aumber L. 5= 3. Release all empty data spaces. ——::>
Free space
See Diagram EN1, Delete Space: Release all
of the Empty Data Spaces on a Volume,
User's partition Delete the VSAM catalog Master catalog
ANCHT 4. Which type of catalog is specified in the
1 AmMCBS DELETE command:
Can ()
AMCBS User catalog Catalog
4 CAXWASs
5. Delete the user catalog entry ('U’ record) /
CAXWAS ACB in the master catalog. Closed ACB
6. Close the catalog and scratch its VTOC ?:rzifﬁilocks
label{s).
Control blocks (.) [~ (free storage)
that describe See Diagram GA, Close Data Set.
the VSA 1 .
the dastan:e:ata og \l See Diagram FD, Scratch VTOC Labels.
7. Release all control blocks that allow catalog
[ records to be processed.
CCACD1
—— [ fewnon ]
Return

Notes for Diagram EO1

Description

Module Procedure

The DELETE catalog command enables the user to release a catalog’s
space and make it availiable to other VSE system users. The catalog
must be empty or the request is rejected.

1.

By attempting to LOCK the catalog for IGGOCLAF
exclusive useit may be determined

wether it is currently in use.

If the catalog contains more than two true- IGGOCLAF IGGPDELC
name records, it is not empty and cannot
be deleted.

The volume catalog record contains an entry IGGOCLAF IGGPSDSP
for each VSAM data space allocated on the
volume, Each entry contains the data neces-

sary to free the data space.

One of these type must be specified for a
DELETE CATALOG operation.

Each user catalog has an entry in the
master catalog.

Licensed Material — Property of IBM

Description Module Procedure
6. The communications region (COMREG) IGGOCLAF IGGPDELC
points to the ANCHT which points to the IGGOCLAL 1GGPDBVC
AMCBS. The AMCBS points to the control IGGOCLAF {GGPDELC
blocks that describe the VSAM catalog to  IGGOCLEG 1GGPPDE
the system. IGGOCLAF |IGGPDELC
IGGOCLEG IGGPGET
IGGOCLAF IGGPDELC
Note: If the catalog is recoverable, the call {KQVDTPE
to IGGOCLEG will result in a CRA update |IGGOCLAF |IGGPDELC
uniess bit CCARPUT (the “‘update inhibit”” IGGOCLAZ IGGPEXT
bit) is set to *1’. This bit is set in the calling |GGOCLAF |IGGPDELC
procedures, which decide whether CRA $$BCLOSE
updating is necessary for a given operation, IGGOCLAF IGGPDELC
IGGPSDSP
1KQSCRO0
IGGOCLAF IGGPDELC
IGGOCLBU |IGGPF4RD
IGGOCLAF IGGPDELC
IKQASNMT
IGGOCLAF IGGPDELC
IGGOCLBU IGGPF4WR

Section 2. Method of Operation
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Diagram EP1. DELETE AIX or Path: Release an Alternate Index or a
VSAM Path

R11 *Diagrams EB, EM
| 1 _CCA |
CTGPL
Request options - — — = 1. Did the caller specify PATH?
N Yes  mmmmmp(29)
con o es (29)
CTGPL
Delete 2 VSAM AlX:
2. |s the data set to be deleted in use (open)? CCACD1
No Y memmm—p "o
to caller
3. Is the AlX a member of an upgrade set for the
base cluster?
ves N mmmdp(5)
4. Remove the AlX from the upgrade set.
Set Diagram ER, Modify the Upgrade Set.
5. Are there any paths defined over the AIX?
Yes No
Delete all paths over the AlX;
VSAM catalog Do steps 6 and 7 for each path: VSAM catalog
6. Remove the path association from the AIX
Path catalog catalog record. Free catalog
record record
. _—_\'> 7. Rewrite the path catalog record as a free
Path’s true-name catalog record, and erase the path’s true-
cataiog record name catalog record. Erased true-
‘ name record
Notes for Diagram EP1 Description Module Procedure
Description . Module Procedure procedures, which decide whether CRA IGGOCLCD IGGPUPG
updating is necessary for a given operation. |IGGOCLEG IGGPGET
The DELETE command enables the user to remove from the catalog all IGGOCLCD IGGPUPG
information about a specified AlX or path. IGGOCLAV IGGPMOD
IGGOCLCD IGGPUPG
1. If the user wants to delete a path, control IGGOCLBG IGGPDEL IGGOCLEG IGGPPDEC
is transferred to the delete path driver. IGGOCLCX IGGPDELP

IGGOCLCD IGGPUPG

IGGOCLBG IGGPDEL IGGOCLAV IGGPMOD

2. A delete request is rejected if the data set IGGOCLCX IGGPDELX

E
is open. The information whether a data IGGOCLCX IGGPDELO 5 :ggggti)z( :ggggx#x
set is open is kept in the look-aside table.  IKQLASMD IGGOCLCX IGGPDELX
IGGOCLCX IGGPDELO
IGGOCLCX IGGPDELX 6. The path association is removed from its ~ IGGOCLCX IGGPDPTH

34. The upgrade set is retrieved via the AIX's  IGGOCLCX IGGPDELX AIX before the path is actually deleted.  |GGOCLAY: IGGPMOD
base cluster data component containing the IGGOCLEG IGGPGET
upgrade set association. In case this AlX is
is the last member in the upgrade set, the IGGOCLCX IGGPDELX
upgrade set and its association are deleted. IGGOCLAZ IGGPEXT

Note: If the catalog is recoverable, the call
to IGGOCLEG will result in a CRA update
unless bit CCARPUT (the “‘update inhibit’’

bit) is set to ‘1". This bit is set in the calling

IGGOCLCX IGGPDELX : )
Note: If the catalog is recoverable, the call IGGOCLCD IGGPUPG procedures, which decide whether ifa‘t‘ion
to IGGOCLEG will result in a CRA update {GGOCLEG IGGPGET updating is necessary for a given op -

unless bit CCARPUT (the “‘update inhibit” |IGGOCLCD IGGPUPG
bit) is set to ‘1. This bit is set in the calling IGGOCLAZ IGGPEXT

N

IGGOCLCX IGGPDPTH
IGGOCLEG IGGPPDE
IGGOCLCX IGGPDPTH
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Diagram EP2. DELETE AIX or Path: Release an Alternate Index or a
VSAM Path '

CTGPL Delete a VSAM AlX (continued):
Request N
options X
~ ~ 8. Remove the AlX association from the
VSAM catalog A ~ base cluster catalog record.

VSAM catalog

Moditied base
cluster catalog
record

~N I
1 Data catalog record '
Base cluster T index catalog record 9. Is the ERASE option specified by the

AlX's data Volume information

or index group occurrence
catalog record =

Volume serial
number

Data set’s
records

Data set’s
records
setto 0

?
catalog record user?
Yes No — @

10. Qverwrite each record in the user’s data
set with Os.

See Diagram BA and GA, Open and Close
Data Sets.

Update the volume catalog records:

CCA
Do steps 11 through 21 to process each volume
information group occurrence in the data and

index catalog records of the AiX:

Catalog management buffer

@- — — -3 11. Retrieve the volume catalog record identi-

fied by an RBA or a key value. Volume catalog record
“Deleted” fiag ON in pointer
See DiagramDC1, Search: Retrieve the to the data set directory
roup o ence
Data set directory Base Catalog Record. group occurrenc
entry group occurrence 0

Control interval —i> 12. Delete the data set directory group occur-
number of the rence identified by the data and/or index

object’s catalog record’s control interval number.
catalog record

See Diagram DL 1. Modify a Catalog Record

Field's Value.
Notes for Diagram EP2
Description Module Procedure Description Module Procedure
8, The AlIX association is removed from its IGGOCLCX IGGPDELX IGGOCLA7? IGGPDEDD
base cluster before the AIX is actually IGGOCLAV  IGGPMOD IGGOCLAV  IGGPMOD
deleted. IGGOCLCX IGGPDELX IGGOCLA7 IGGPDEDD

10. Each of the cluster data set's records is  IGGOCLBG IGGPDLDS IGGPVMSC

sequentially retrieved and overwritten IGGOCLA7 IGGPERAS
with Os. $$BOPEN
IGGOCLA7 - IGGPERAS
$$BCLOSE
IGGOCLA7 IGGPERAS
IGGOCLBG IGGPDLDS

1. IGGOCLBG  IGGPDLDS
IGGOCLEG IGGPGET
IGGOCLBG  IGGPDLDS

12, The volume catalog record also contains IGGOCLBG IGGPDLDS
a data set directory group occurrence to  IGGOCLA7  IGGPVMSC

describe each VSAM data set that is con- IGGPDEMV
tained, partially or completely, on the IGGOCLAZ IGGPEXT
volume. If the volume is a candidate IGGOCLA7 IGGPDEMV
volume for a data set or index, the data IGGPVMSC
set or index is also described by a data IGGPDEDD
set directory group occurrence. IGGOCLAZ  IGGPEXT

Licensed Material — Property of IBM Section 2. Method of Operation ~ 2.131



Diagram EP3. DELETE AIX or Path: Release an Alternate Index or a
VSAM Path

Update the data space information in the
volume catalog record:

Dat Do steps 13 through 20 to process each data space
o g droup that contains part of the data set and index records

(1 per data space) on the volume identified in step 13:

Catalog
management
buffer .
13. Retrieve the data space group occurrence.
“Unique’’ fla ~ -
ar e > 14, Did the AlIX have the UNIQUE attribute?
Volume

objects in the Catalog management buffer
data space

vTOC 15. Delete the data space group occurrence. :@> Updated volume catalog record
O I 16. Update the data space group occurrence to _——>@

catalog
record Number of VSAM i No

show one less data set. ‘
Format 1 Describes the VSAM
Igbel . data space as a
lidentifier) VSE data set Release the data set’s space:
3 Do steps 17 through 20 to release all of the data set
¥——/ . X and/or index space on a VSAM volume:
Vaolume information
ot st imtor 17. Did the AIX have the UNIQUE attribute?
(1 per extent in the
volume)
Catalog
Catalog e Yes No
buffer '
Sequence number
Data, or of the data 18. Delete the VSAM data space.
index space group See Diagram FD, Scratch VTOC . @ '\:
catalog Labels
record .
19. Build a list describing each of the data set’s
I extents in the data space.
Starting CCHH
address
Ending CCHH
address ) @
Notes for Diagram EP3 Description Module Procedure
Description Module Procedure 19,  Each entry in the list identifies one of IGGOCLA7 IGGPVMSC
the data set or index extents in one of IGGPDEVG
13-16. The volume catalog record contains a IGGOCLA7 IGGPVMSC the data spaces on the volume. IGGOCLAZ |IGGPEXT
data space group occurrence to describe IGGPDESH IGGOCLA7 IGGPDEVG
each VSAM data space on the volume. IGGOCLAZ IGGPEXT IGGPVMSC

IGGOCLA7 IGGPDESH
IGGOCLAV IGGPMOD
IGGOCLA7 IGGPDESH

IGGPVMSC
18. If the data set or index space is unique, |IGGOCLA7 IGGPVMSC

its data space is also deleted. Before the IGGPDVMV
data space is deleted, the volume con-  |KQASNMT
taining it is mounted. IGGOCLA7 IGGPDVMV

IGGPVMSC
The volume containing the data space IGGPDUSC
is specified by the FILE parameter.

IKQSCROO

Theextents in the data space’s format-1 IGGOCLA7 IGGPDUSC
(identifier) label and format-3 IGGPVMSC
(extension) label are scratched from
the VTOC.
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Diagram EP4. DELETE AIX or Path: Release an Alternate Index or a

VSAM Path

Catalog management
buffer
Number of tracks
allocated to L't
Volume catalog VSAM objects
record

VSAM catalog

_—

AlX catalbg

record
v

Data catalog

Rel the data set’s space (continued): Volume containing the

abjects records

> 20.

Modify the space map group occurrence based—
on each entry in the data set’s extent list to

® Update the space map to show the tracks
allocated to the data set are now
unallocated.

® Update the “tracks used’’ value.

Available space in a
nonunique data spacs|

VSAM catalog

—

catalog record

~——

Cluster or AIX
catalog record

Path catalog
record

)|

~——

Notes for Diagram EP4
Description

20. Each of the data space’s extents is
described in the data space group
occurrence.

21,

22-23. The delete routine erases the data set’s
true-name record and deletes all refer-
ences to the data set’s DSNAME in the
catalog’s index.

Note: If the catalog is recoverable, the
call to IGGOCLEG will resuit in a CRA
update unless bit CCARPUT (the “update
inhibit” bit) is set to ‘1°. This bit is set

Licensed Material — Property of |

[~ 23.
True-name

Path’s true-name
catalog record ::> 27.

a free catalog record.

record.

Delete a path

21.  Update the volume catalog record to show one Q

less data set on the volume.

Do steps 22 and 23 for the AlX's data, index, and
AlX catalog records:

record
e \
Index catalog 22. Rewrite the catalog record into the catalog as

record l

Erase the corresponding true-name catalog

)y "o
VSAM catalog

Free catalog
record

Erased true-name|
record

-

| 24.  Get the path’s base (cluster or AlIX) record. I/'j

25.  Remove the path association from this record:

26. Rewrite the path record as a free record.;:>

Modified base
record

Free catalog
record

Erased true-name
record

Erase the path’s true-name catalog record. | |
ﬂ\a

Return
Module Procedure
IGGOCLA7 IGGPVMSC
IGGOCLBF IGGPSSCR
IGGPESDG
IGGOCLAZ IGGPEXT
IGGOCLBF IGGPSSCR
IGGPSCAN
IGGPMRLC
IGGOCLAV IGGPMOD
IGGOCLBF IGGPSSCR
IGGOCLA7 IGGPVYMSC
IGGOCLBG IGGPDLDS
IGGOCLBG IGGPDLDS
IGGOCLAN IGGPDUND
IGGPDEUN
IGGOCLEG IGGPGET
IGGPDDE
IGGOCLAN IGGPDEUN
IGGOCLBG IGGPDLDS

BM

24,

25,

26-27.

Description Module

in the calling procedures, which decide
whether CRA updating is necessary for
a given operation.

The base cluster or AlX association is IGGOCLCX
extracted from the path and the base IGGOCLAZ
record is read. IGGOCLCX
IGGOCLEG
IGGOCLCX

IGGOCLCX
IGGOCLAV
IGGOCLCX

Note: If the catalog is recoverable, the  IGGOCLCX
call to IGGOCLEG will result ina CRA  IGGOCLEG
update unless bit CCARPUT (the “update IGGOCLCX
inhibit” bit) is set to ‘1’. This bit is set

in the calling procedures, which decide

whether CRA updating is necessary for a

given operation.

Section 2. Method of Operation

Procedure

IGGPDELP
IGGPEXT
IGGPDELP
IGGPGET
IGGPDELP

IGGPDELP
IGGPMOD
IGGPDELP

IGGPDELP

IGGPPDE
IGGPDELP
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Diagram ER1. Modify the Upgrade Set

Module

or procedure

R11 *From Diagrams Ei, EK

1. ls an AIX to be added to the upgrade set? IGGOCLCA
CCA 1GGPAIX

Catalog management Yes No o
buffer

Free catalog record
T Freecataog ccord

Add an Ai X
! 2. s an upgrade set already defined for the IGGOCLCD
/ base cluster? IGGPUPD
2N\ No veo  emmmgp(7)
2 \
VSAM catalog -
© Pie 3. Obtain a free record and assign it to ihe VSAM catalog IGGPNUPG
7 upgrade set.
. 2 5
Data record
Alt e o " —— —— e — i iati
indfz;"raesord 3 4. Build an association group occurrence to New upgrade
N point to the data and index records of set record
the AlX. /y N ]
Al 5. Write the new catalog record. N 1
Ne— > ; |1 Modified d IGGOCLAV
6. Modify the data record of the base adified data c
Upgrade set ; S :z record of IGGPMOD
record cluster by adding an association group base cluster
N occurrence for the upgrade set record. N A
dﬂeturn N——
v > 5 Modify the upgrade set record by adding __ﬁ u“":;:ézdset
association group occurrences for the data Nerecord A
and index of the AIX. N
>t "
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Diagram ER2. Modify the Upgrade Set

VSAM catalog Module or
© Remove an AlX procedure
i
8. Avre the last remaining members of the upgrade :gggﬁlﬁgD

Upgrade set set to be removed?
A (s) VSAM catalog
Yes No -@ o

Hﬁ ’ IGGOCLEG
A A o l l 9. Rewrite the upgrade set record as a free Ilz ::e"':’:rza'awg IGGPPDE
record.

Data record of ﬁw. Modify the data records for the base :>\_—/ IGGOCLAV

! X L —
base cluster cluster by removing the association group Modified 4 1GGPMOD
M occurrence for the upgrade set record. \._data recor A
o) Rt N A
1 1. Modify the upgrade set record by remov- X Modified
ing the association group occurrences for upgrade set
the data and index of the AIX. record .
e Foturn
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Diagram ES1. SHOWCAT: Display Catalog Information

R1

Parameter list

Label area

User-issued
SHOWCAT

macro

DLBL record

R1

Parameter list -

Notes for Diagram ES1

1. 256 bytes of storage are needed.

1. Obtain storage for CTGPL, CTGFL, and
work area.

2. Isa DDNAME specified?

) 7)

3. Build a parameter list for label area search.

Yes No

4. Retrieve label area information,
5. Return code 0?

Yes No

6. Save DSNAME and pointer to DSNAME,
and free storage obtained by IKQLAB.

7. Build a CTGPL for the catalog LOCATE
function.

8. Build CTGFLs to retrieve basic informa-
tion (entry type, control interval number,
and catalog ACB).

Parameter list

1 DDNAME

1 GETVIS area

DLBL record

SHOWCAT work area

. CTGPL

8, |If the Cl number was specified, the contents of catalog fields ENTYPE
and CATACB are retrieved. If the true-name was specified, the field
DSTYPNAM must be retrieved instead of ENTYPE, in order to find

the Cl number.

2.136 VSE/VSAM VSAM Logic, Volume |

[+ DSNAME —

DSNAME <—

IKQSCAT

IKQLAB

CTGFIELD

¢FPL$
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Diagram ES2. SHOWCAT: Display Catalog Information

Catalog l
9,
10.
=z
R15 P |
SHOWCAT 11.
return area - =z
-~ |
12.
SHOWCAT 13.
return area 7
-
. -
~ 14,
~
» 15.
Catalog
16.
——> 7.
1

|

See Diagram DE1, LOCATE: Retrieve Catalog
Information.

Retrieve the catalog information.

Return code 0?

Yes No

Is this a valid entry type?

Yes No Return

:

Move the retrieved date into the user’s

FPLs

Return area

R1

Parameter
list

Return
area

return area.

Is this a data or indes catalog record?
Yes No

!

Build a CTGFL to retrieve AMDS|
information.
Is this an alternate index or path catalog '

record?
Yes

¢

No

é

Build a CTGFL to retrieve AlX or path
attributes.

Retrieve the catalog information.

See Diagram DE1, LOCATE: Retrieve Catalog
Information.

Notes for Diagram ES2

o 11, Only the following catalog record types may be retrieved with the

SHOWCAT macro:

Cluster

Data

Index
Alternate index
Path

Upgrade set

Licensed Material — Property of IBM
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CTGPL

CTGFIELD

Return area
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Diagram ES3. SHOWCAT: Display Catalog Information

[:—— — — 3» 18. Return code 0? Parameter list
Yes No oooogy(2) -

Return area return area

19. Move retrieved data to user’s return area.
. . o FPL
Catalog 20. Build a CTGFL to retrieve the association %
group occurrences.
: > 21. Retrieve the catalog information.

See Diagram DE1, LOCATE: Retrieve

; User
15 Catalog Information. return area

:’_ - = <5» 22. Return code O or 4?
Yes No oor(25)

23. Complete the entries in the user’s return
area.

24, Free storage for work
R15 area and control blocks. ‘ Return R15
— = 25. |Interpret the VSAM error code and set :>:
equivalent SHOWCAT error code. User
CTGPL '

return area
| 6. Move VSAM error code, reason code, and

2
CTGFBFLG };? module name into user's return area.
2

CTGFDBK |

7. Free storage for work area and control blocks.

Return

Notes for Diagram ES3
22. Return code 4 indicates that the return area was too small to accept
all group occurrences; the information retrieved (as much as would

fit in the return area) is passed to the user.

23. Information saved before the LOCATE is restored and the length
counts are updated.
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Diagram FA1. DADSM Contents

Direct or
indirect {via
another DADSM
module) call
from catalog
modules

See Diagrams
D-E

|

[

Il

Allocate
data spaces

Rename
unique
data set

Scratch
VTOC
labels

Build
VTOC
labels

Read
vTOC
label

Write
VvTOC
fabels

Open and
close
VvTOC

See Diagram FB

See Diagram FC

See Diagram FD

See Diagram FE

See Diagram FF

See Diagram FG

See Diagram FH

Licensed Material — Property of IBM
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Diagram FB1. Allocate Data Spaces

) f . Module
il Parameter List __» 1. Obtain storage for work area, and store address Parameter List IKQALLOO
| > o of work area in DADSM Parameter List.
:: > Work area
DADSVTOP —
T~ 2. Open the VTOC.
See Diagram FH1, Open and Close VTOC. 1KQVTCoo
A R15
™ 3 3. Does return code indicate an error?
Yo o No ey (?)
Return
Parameter List
4. Does the flag indicate a valid parameter list
1 _Label record 7 pointer to the label area record for the data
DADLKLBL r set needed?
Yes o Parameter List
Label d —_"—'> IKaLA
el area recor: 5. Read the label area DADLKLBL LAB
CABEXN record and set the flag.
~
~a
6. Have extents been provided? R1s
Yes No NEEMPReturn
7. ild iteiti \ )
Build new label, and write it in the VTOC : E IKQPOPOO
See Diagram FE1, Build VTOC Labels.
8. Close VTOC.
See Diagram FH1, Open and Close VTOC. 1IKQVTCOo0

Notes for Diagram FB1

L
Return

2. A JIB must be built if the file protect feature is present.

7. After the new label is built, the DADSEXIT field in the DADSM
Parameter List is checked. If this field contains an address of a

DADSM exit routine, that exit is taken.

2.140 VSE/VSAM VSAM Logic, Volume 1
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Diagram FC1. Rename Unique Data Set

Module
R1
Parameter list
\ 1. Obtain storage for work area. IKQRENOO
DADSNOP L
-~
DADSVTOP S~
~ “a
~ < F 2. Does the VTOC need to be opened?
~
T~ No Yes
~
~
3. Open the VTOC.
See Diagram FH1, Open and IkavTcoo
Close VTOC.
R15 R15
———————— =» 4. Does return code indicate a
successful open?
No Yes“@
i:l:n:n:l:n:» Return
Parameter List _7 5. If ““security bypass’ bit is on, set indicator DADCVHPL
- in common VTOC handler parameter list.
DADSPROT I~ l CVHREN
- CVHSCRBP
DADCVHPL T == 6. Rename the data set. 1JJHCVHO
7. Close the VTOC (if opened by this routine). 1KQVTCOo
See Diagram FH1, Open and Cilose VTOC.
8. Free storage. w

Return
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Diagram FD1. Scratch VTOC Labels

. Module
R1 Parameter List 1. Obtain storage for work area. |KQSCROO
DADSNOP |~
DADSVTOP I~ ~~3w 2. Does the VTOC need to be opened?
~|
S ] Yes
~
SA. 3 Open the VTOC.
See Diagram FH1, Open and IKQVTCO00

Close VTOC.

— = 4. Does return code indicate
-
R15 - a successful open? ™

R15

-
[return code J- =
E:m Return

Parameter fist 5. If “security bypass’ bit is on, set indicator DADCVHPL
Z in the common VTOC handler parameter

DADSPROT 7 list. ————>{cvhRen

DADCVHPL |\ VHSCRBP

Erase format 1 label and all associated 1JJHCVHO
format 3 labels from the volume.

7. Close the VTOC (if opened by this routine). M

See Diagram FH1, Open and Close VTOC. tKQVTCO0

7/
[ 4
o

8. Free storage.

Return
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Diagram FE1. Build VTOC

Parameter list

Labels

R1

......._.__._ —— 4. Caller may modify F1 label-

Work area I

b e e e o 5.

R15 d

Calculate size of storage required to build
VTOC labels and store pointer to work
area in parameter list.

Build F1 and F3 iabels.

Has caller provided an exit address to enable
F1 label to be modified?

No Yes

-

Write new F1 label.

See Diagram FG. Write VTOC labels.

Does code indicate successful write?

g Yes - Return

Return uncorrectable error codes (4, 12, 16, 20,
32, 36, 40, 56, 64) to

caller. Return

;

Does error return indicate volume not mounted?
Yes No i

M

Mount volume.

|

Licensed Material — Property of IBM
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Parameter list

Module
or label

{KQPOPOO

1 Work area

INIT

Work area

DSCBUILD

<=

&Q

1KQWDS00

CHECKERR

$$BOVSO1
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Diagram FE2. Build VTOC Labels

2.144

R15 1

\ = 11,

Parameter list

_________ > 15.

Was volume mount successful?

No Yes -

Does the operator wish to cancel the job?

No Yes

12. Set cancel bit in DADSM
parameter list.

Indicate failure to mount volume.

DADSM
parameter list

p—— 511255, S

R15

KXW Return

Was there an overlap (error codes 24, 28)?

s Feturn

Yes No

Is DADSMSG bit on?

(sana 4

Yes No Return

em— R

Console

M to

Issue message identifying type of overlap
condition to operator.

VSE/VSAM VSAM Logic, Volume |

operator

Module
or label

$$BODADS
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Diagram FE3. Build VTOC Labels

Console

Code from
operator

> 17.

21.

Does the operator wish to delete data set?
es No

18. Does operator wish to cancel the
job?

'Yes No mmmmmmpy Return

19. Set cancel bit in DADSM
parameter list.

Module
or label

DADSM parameter list

Return

20. Erase overlapped data set,

See Diagram FD, Scratch VTOC Labels.

(5 )

Retry the request.

Licensed Material — Property of IBM

DADSCNSL

IKQSCROO
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Diagram FF1. Read VTOC Label

DADCVHPL

*Diagrams EG, EH, EN

Module

Parameter List I
]

DADBYPS P
DADVOLID

DLIST

CVHDLIST

DLVOLID

2.146

Parameter List

DADRADDR
DADNEXT
DADCVHPL

I 4.

> 0

7 3

Did caller specify volume checking bypass?

Yes

-~
=~ Does the vol-1D in the
Volume Descriptor List
match the vol-ID in the
DADSM Parameter List?

E
’2.

-
-

IKQRDS$00

R15

Yes No
g EIZII[‘ Return

Is this a read by address or read next request?

—

Yes No

i:m:n:l:‘ Return

Read VTOC label.

VSE/VSAM VSAM Logic, Volume 1

Return

] @ LIJHCVHO
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Diagram FG1. Write VTOC Labels

*Diagrams EH, EN, FE

R1 Parameter List
—
DADSAREA
7 1. Was a disk address specified in the 1/O area?
1/O Area ’
// Yes No
disk addr d '
2. Set up to write'in any
slot.
Parameter List
3. Set up to write to the address specified. :’>
DADCVHPL ™ X
= I 4. Write VTOC label(s). |
Re{urn

Licensed Material — Property of IBM
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{

DADCVHPL

CVHWANY

CVHRETA

CVHIOA

CVHWADR

CVHIOA

S

Module

KQWDS00

IJJHCVHO
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Diagram FH1. Open and Close VTOC

*Diagrams FB, FC, FD

R1 Parameter List
1. s this a request to open the VTOC?
DADSVTOP |-— = Yes No
Open the VTOC: DADCVHPL
Fi15 2. Open the VTOC. VTSYSNO
:‘ —=—3» 3. Does the return code indicate an error? |CVHOPEN |
CVHSHR
No Yes CVHVOLID
4. " Was the error "'no JIBs (extent
blocks) available?”’
Yes  NoINANMp
. Console
5. Issue error message. Message to
operator
EJ:I:I:» $$BODADS
DADCVHPL
6. Save the Volume Descriptor List address.
——————\ [V
Close the VTOC:
—| DADCVHPL
7. Close the VTOC.
% CVHCLOSE
J
Return
2,148

VSE/VSAM VSAM Logic, Volume 1

Module

IKQVTCO0

1JJHCVHO
IKQVTCO0

$$BODADS

IJJHCVHO
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Diagram GA1l. CLOSE or TCLOSE: Disconnect a User’s Program from

a VSAM Data Set

Automatic close
(from supervisor

User-issued User-issued
CLOSE TCLOSE

terminator routine)

1. Search for an open ACB in the OAL.

- Return

OAL P /|1 2. s the OAL empty?
tacs X'0AXK PRI No Yes
tace X'0Axx’ é//’
~ ~ "V_ —
E= 2 =~ — - 3. Hasa close for this ACB already been
tacs X'OAXX’ attempted?
4ACB X'0Axx No Yes

(1)

4. Pass this ACB to the VSAM CLOSE routine.

SVC 2 issued

Notes for Diagram GA1

Note: When the user program issues a CLOSE or TCLOSE macro against
an ACB or a DTF, or the user program SYNAD routine issues a
CLOSE macro against an ACB, or the VSE end-of-job routines
initiate an automatic close, an SVC 2 is generated.

1 $$BACLOS is called by the supervisor during end-of-job processing
to initiate automatic closing of ACBs that were not closed by the
user’s program,

2. If the OAL is empty or if automatic close has been disabled by
using IKQVEDA, $$BACLOS exits to the supervisor terminator
routine via SVC2 for $$BEOJ4.

3. A flag in the OAL entry indicates whether an attempt has already
been made to close this ACB. If this is the case, the ACB is
skipped, to avoid recurring attempts to close the same ACB,
which would lead to a program loop.

4, The ACB is passed to the close routine as an ACB list, containing
only one ACB.

Licensed Material — Property of IBM

Module

$$BACLOS
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Diagram GA2. CLOSE or TCLOSE: Disconnect a User’s Program from
a VSAM Data Set

User-issued Module
CLOSE
(SVC 2 issued)
VSE Close monitor
RO 7 5. Does the addAréEs;n the fist of ACBs and DTFs NonVSAM close: $$BCLOSE
l——_: ’,” point to an ' See VSE/Advanced Functions
- Yes No m Diagnosis Reference: L10CS
List — - 3 Vol. 1: General Information and
tacs < -~ Imperative Macros.
ToTF N SVC 2 issued
J= = \\ ' VSAM interface processing CLOSE Work Area
Tacs \ . p—
svc2 | N N 6. Initialize the Close Work Area. $$BCVSAM
. |
N\
N t SVCT1 issued -@
N\
\ User-issued
N\ TCLOSE
\\ L (SVC 2 issued)
\\
\~\ VSAM TCLOSE interface processing
7. Does the address in the list of ACBs and DTFs $$BTCLOS
point to an ACB?
Y N Return to user,
= ° '
CLOSE Work Area
8. Initialize the Close Work Area. :>
|

SVC 11 issued

Notes for Diagram GA2

5. The VSE Close Monitor examines the DTF-type field (offset 20
from the address passed in the list) of the ACB or DTF. If the byte
indicates an ACB (X‘28’), an SVC 2 is issued and $$BCVSAM is
fetched into the B-transient area. The list may consist of all DTFs, all
ACBs, or a mixture. It is passed to the VSE Close Monitor by the user
program via a pointer in register 0.

6. The VSAM interface module obtains and initializes a work area in
which it sets a flag to indicate a CLOSE macro was issued. Pointers
are saved to the current list entry and the VSE communication region
in the work area. It copies the user’s PSW and registers into the work
area. |t loads the VSAM Close module and then issues an SVC 11 to
branch to it.

7-8.  |f the user program issued a TCLOSE (temporary close) macro against
an ACB, the temporary close module is fetched into the B-transient
area.

The VSAM TCLOSE interface module examines the DTF-type field
(offset 20 of the address passed in the list) of the ACB or DTF. If the
byte indicates an ACB {X'28’) and the ACB indicates that deferred
write operations are not possible, this module obtains and initializes
a work area in which it sets a flag to indicate a TCLOSE macro was
issued. Pointers are saved to the current list entry, and the system
communication region in the work area. It copies the user’s PSW and
registers into the work area. |t loads the VSAM Close module and
then issues an SVC 11 to branch to it.
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Diagram GA3. CLOSE or TCLOSE: Disconnect a User’s Program from
a VSAM Data Set

. Module
Work area VSAM CLOSE processing: or label
L
_—— ) IKQCLO
~ - _ 9. Is\t{h|s an openNACB? @ CHECKACE
ACB S <5 ° — .
—
— ~ -
N N ~y 10. Connect the DSA.
AMBL \\ 11. s this ACB for an AIX?
N Yes No
AMBLBC _ F = a0 N
AMBLUSE |- — — N . — 3
AMBBCACB N\ AN > 12, Has AIX processing been performed?
~ N\ No Yes
(B) N N
ACB ~ N\
N AN - .
ACBAMBL ~ N Initiate AlX processing: Work Area
[
~_ N 13. Save the request ACB. L : > IKQcLovY
~ | ACBREQ
N 14, Find the base cluster ACB. ”
AMBL(B) I | —————>lacesase
[ —3» 15 Do_es7an upgrade set
| AMBUSB == = exist?
Y No
‘ ——-‘—: S| AIXUPGRD
CEL: ~>16. Find the first upgrade set member which
is not the path entry and store its ACB Ny
USBAIX as the current ACB. ACBCURR
17. Member found?

No Yes /

Work Area
PeOrK ATED AIXBASE

18. Store base cluster ACB as the current
ACBBASE /”/_\I)I ACB. JI

Notes for Diagram GA3
9. The ACB identifier field is checked for an X'AQ’. The ACB open flag

is also checked. If the ID is incorrectly specified or the open flag is
off, an error code is set in the work area.
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Diagram GA4. CLOSE or TCLOSE: Disconnect a User’s Program from

a VSAM Data Set

. Module
Complete outstanding 1/0: or label
Work Area
. RPL
AMBL 19. Build an RPL. > ( ’ 1KQCLOo
I — = — 3» 20. Issue an RCLOSE request and complete
| AMBLPLEN | 1 outstanding 1/0 operations (via record
7 management) for each PLH of the current
PLH P s ACB.
7 21, f LSR is specified, issue a WRITEBUF macro
PLAACE L7 to write the buffers used by this ACB to disk.
Update catalog: Catalag
|
AMDSB ARDB
] =», 22. Set up the catalog parameter fist and IKQCLCAT
- |‘ field parameter list.
b ﬂ
I: 7 See Diagram DG1, UPDATE: Call the catalog CLALTER
/ UPDATE function.
/ 23. Does the return code from the UPDATE
V4 e function indicate that the catalog entry
lm:/ '/ information had been changed since the data
/ ¢ set was opened?
M
Catalog oy Yes No
/ 7!
/ / T
y 24. See Diagram DE1, LOCATE: Cail the catalog CLLOCATE
/ LOCATE function.
/ /
R15 //// 2», 25. Does the return code from LOCATE indicate
:{7 - /1 that newer information has been found? Lock Fil
el He
/ 7 No Yes
Work Area 7
Unlock the file:
286. [s the close temporary? Lock Table
No Yes ‘
27. Unlock file for this component. Il OPNWA
28. Processed both data and index?,
Ve No WMD) ||
Notes for Diagram GA4 @
Description Module Routine Description Module Routine
19. BUFMGT issues an RCLOSE to IKQCLO BUFMGT 1/0 requests. All current read oper-
IKQVSM for each string. Dummy IKQVSM ations are finished and all pending up-
RPLs are built and passed by date or write operations are done. If
BUFMGT to IKQVSM, which then an error occurs while 1/0 is being
passes control to | KQRCLOO. completed, |IKQVSM returns a
N . de in register 15, and
If load mode with speed option has IKQRCLOO nonzero error co ¢
been specified by the user’s program  [KQPFO00 BU’;(MGT sets an error code in the
(which means that a control interval work area.
is written to the disk only when the 22. If RO=0, IKQCLCAT has been called IKQCLCAT
control interval has been filled with by Close; if R0=4, is has been called
logical records), the remainder of the by Record Management.
control area must be formatted and an 23 Tou
. pdate the permanent data set IKQCLCAT CLCATLG
SEOF record {all Os) placed at the end information in the catalog, Close CLALTER
of the area. utilizes the work area for the catalog
For a key-range data set, IKQCISO0  |KQCIS00 parameter and field parameter lists.
formats all remaining unformatted key 23-24. If the information in the catalog ~ IKQCLCAT ~ CLCATLG
ranges. entry had been changed since the CLLOCATE
Note: In recovery mode, each control data set had been opened (that is,
area is formatted with empty control between Open and Close another user
intervals, and the control area is had processed the data set and infor-
terminated with an SEOF prior to mation had been altered), the latest
loading any records into the control copy of the entry must be located.
area. Hence, in this case, it is not If the data set has an index, repeat
necessary to call |KQPFOO00. steps 22-28 for the index.
IKQBFAQO is always entered from IKQBFAQ0
IKQRCLOO to complete outstanding
2,152 VSE/VSAM VSAM Logic, Volume 1 Licensed Material — Property of IBM
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Diagram GAS. CLOSE or TCLOSE: Disconnect a User’s Program from

a VSAM Data Set

) R Module
VSAM close processing (continued): or label
3
Work area —— ; 29. |s the close temporary? 1KQCLO
No Yes > (13)
30. Do close disposition processing on the
file.
Release resources for close:
COMREG r . . .
- — > 31. Was the DASD file protection option specified?|
Supervisor Yes No Supervisor
LUB2 Extent block table Free entry list Extent block table
"> 32. Load IKQVJIBS and branch o the ~ ————— > [ 11 |
routine to free the JIBs (extent blocks).
Volume list I | IKQJIBSM
———— > 33. If the current ACB is the requestors ACB, IKQASNMT
unassign any dynamically assigned symbolic
units,
ACB
_ 2» 34. If LSRs not specified, free the buffers and IKQCLO
ACBLSR - the channel program area. RELSCORE
“i@ 35, s the current ACB the request ACB?
54
/ Yes  No  emmmmmmi(37)
Work area 4
ACBREQ // 36. Free the whole allocation chain for
ACBCURR this ACB.
37. Free allocation units which do not contain ACB
external control blocks (ACB, RPLs).
38. Reset external control blocks. :> ACBAMO (=0)
ACBBFPL. (=0}
ACBAMBL (=0}
i
@-% 39, Is LSR specified? ACBOPEN (off)
Yes No
Notes for Diagram GAS
Description Module Routine Description Module Routine
29. A temporary Close does not release 34, Storage obtained by Open and/or end -
the JIB extents, of -volume for LPMBs {other than the
first LPMB), EDBs (other than the first
30. DISP=KEEP {specified explicitly or IKQCLRDD EDB), ARDBs, BCBs, and buffers is
defaulted) or DISP = DATE when the released. |f the data set has an index,
file is not expired require no action, this step processes the index also.
Otherwise, delete processing is done
depending on file characteristics: 35-37. Allocation units containing the user’s
® NOALLOCATION files+ Release ~ IKQCLRDD RELEASE external control blocks may not be
extents released. The whole allocation chain
. may be released if the first allocation
See Diagram DM; Release Extents unit contains only internal control
® implicit define files > Implicit IKQOCIMR blocks (AMBL allocation chain) or if
delete the external control blocks were created
) ) by OPEN (base cluster ACB, de set
[ %tf:nrr;‘f:sable files ~> Reset file IKQCLRDD mvembers ,(\g;:'cet::fr upgrade se

32. |If the DASD file~protection option
has been specified, the extent blocks
for each extent of the data set are
freed. The IKQJIBSM routine is
called to release the extents. This
processing is repeated for all extents.
{f the data set has an index, this step
processes the index also.
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Diagram GA6. CLOSE or TCLOSE: Disconnect a User’s Program from
a VSAM Data Set

Module
VSAM CLOSE processing (continued): or label
Release resources (continued):
i
40. Load and seize control of the VSAM ~ ———— VSRT
Shared Resource Table (VSRT). " 0‘
VSRTGATE
41, Decrement the resource pool use count. | VSRTUCNT
42, Release control of the VSAM Shared
Work area " Resource Table, :>®
AIXATTR Switch to next cluster
AIXUPGRD |
AIXBASE ‘ =~ — 3m 43, |s an aiternate index being processed?
AIXENTRY \
\\ Yo No  eommmmp(5)
ACBREQ | 44
ACECURE }_ T > Has the request ACB been handled?
Yes No
|
| -
| 45, Reset AlX indicator. —@\ Work ares IKQcLocL
L. 3» 46. Was the current ACB a member of the
upgrade set? AIXATTR
AIXCURR
Y No
USBAIX
USBA - : > 47. Search for next upgrade set member
USBACB which is not the path entry.
48. Was another member found?
No N 0O
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Diagram GA7. CLOSE or TCLOSE: Disconnect a User’s Program from

a VSAM Data Set

'VSAM CLOSE processing (continued):

] Module
Work ares I Switch to next cluster (continued): I Work area or label
| 1 [A1XBASE
— 49, Store base cluster ACB as the current
ACBEASE 4 il ACB. AIXCURR
R
ACBREQ 50. Store the path ACB as the current ACB.
L I IAIXENTRY
51. Is this a temporary close? 1KQCLO
No  Yes ‘@
QAL
::::? §2. Update the OAL. o s
Work ares 83. Move return code into R15 and error '———5 { J L ]
code into the ACB.
List '
> 54. s there another entry in the list of ACBs
—-I-A-“—-————F—" - and DTFs?
{oTE \ .
~L = \\ SVC2 issued
s od e od Common exit
N
N Yes  No $$BCVS02
tacs a 4
svCc?2 65. Isentry an ACB or a DTF?
ACB DTF
Return to VSE close
monitor via FETCH (SVC 2)
Notes for Diagram GA7
52, The OAL entry for this data set is set “inactive’’ and the count of
open ACBs in the OAL is decremented.
63. The work area error code field is checked, and the error return code
is moved into the ACB error flag field. An error indicator is also set
in register 156 of the user's register save area.
64, If there are no more entries in the list, control is passed to
$$BCVS02, the VSAM common exit module, via an SVC 2.
66. For a normal (user-issued) CLOSE or TCLOSE, $$BCVS02 returns
control to the user. For an automatic close, it returns control to
$$BACLOS.
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Module Prologues

Section 3. Program Organization

VSAM program listings are the key to VSAM’s organization. You get into
the listings from the method of operation diagrams. Once you have located
the module or routine name that interests you in the diagrams, you are
ready to turn to the listing to find the additional information you require.

Each VSAM module listing begins with a description of the module, called
the module prologue. The information contained in VSAM prologues is
described in the topics that foilow.

Module name: The external procedure name of the module (for example,
IKQOPN).

Descriptive name: The English name of the module (for example, VSAM
Open).

Status: The version and release level of the module.

Function: A brief step-by-step explanation of the functions performed by
this module. Function is divided into steps so that you may more easily
locate the routine responsible for each step.

Notes: A generalized heading that includes (1) any dependencies, for exam-
ple, CPU model or features, that will affect the operation of this module, (2)
any restrictions that apply to this module, (3) symbols used to represent
registers and register usage, (4) symbolic name of the maintenance area for
this module and whether the maintenance area is used or reserved, and (5)
any special terms and acronyms that are used within this module that are
not necessarily used elsewhere in the documentation.

Module Type: A description of the type of this module (for example, proce-
dure or macro) the name of the compiler used/required to create this mo-
dule, the amount of storage required by this module for executable code and
associated data, and the attributes of the module (for example, reentrant or
read-only).

Entry point: The name of the point at which control can enter this module,
the conditions of entry, the calling sequence by which control was given,
including any parameters passed and the names of modules that may enter
at this entry point.

Input: A description of anything this module gets or references, such as
registers, control blocks, or data. The means by which this module gains
access to the input is included.

Output: A description of registers, control blocks, and data areas at output;
any messages issued as a result of this module’s processing are included.

Exit-normal: A description of conditions at and reasons for normal exit from
this module, including the names of modules called by this module.

Exit-error: A description of conditions at and reasons for any error exit from
this module.

External references: A list of modules, data areas, etc., defined outside of or
accessible outside of this module.

Tables: A list of all local tables and work areas, that is, data areas built and
used only within this module.

Macros: A description of system macros used by this module.

Licensed Material — Property of IBM Section 3. Program Organization 3.1



Routine Prologues

Change activity: A list of any change activity to this module.

The numbered steps in the module prologue FUNCTION heading are your
link to the routine prologues. Routine prologues contain (1) an expanded
description of the processing steps shown in the module prologues, (2) input
to the routine, and (3) output from the routine.

Program Structures and Catalog Program Flowcharts

The following group of program structures and, for the catalog modules,
program flowcharts, shows how the VSAM program is organized. These
structures link modules together from the time a macro instruction is issued
by the user program to the time that control exits from VSAM. The struc-
tures are ordered by user-issued macro instructions and the verify function
in a way similar to the organization of method of operation diagrams. In
addition, program structures are also shown for significant subfunctions
required to complete processing of a macro instruction. The subfunctions
included in this volume are the ISAM interface, open/close, catalog man-
agement, and DADSM.

The flowcharts are arranged in alphabetical order according to the last two
alphameric characters of the module name. The title of the flowchart also
has a number, in the third position, which is the page number within the
flowchart. Module IGGOCLAF is thus shown on two pages — Chart AF1
and Chart AF2. Off-page connectors between the pages contain the page
number and the block location. For example, the off-page connector at
block CI in chart AF1 contains “02 J1**, which refers to block J1 on chart
AF2. As the flowcharts are intended to show the calling sequence rather
than the internal logic, not all procedures are documented. Only those
procedures which call other procedures are shown. This leads to two differ-
ent types of cross-references in the flowcharts. Look, for example, at Chart
AF2, blocks H1 and H2. In H1, the procedure IGGPF4WR is called, with
the cross-reference BU1A2. This means that the procedure is located in
module IGGOCLBU and documented in Chart BU1, starting at block A2.
In H2, in contrast, the cross-reference for procedure IGGPDLER is simply
AF. This means that the procedure is located in module IGGOCLAF, but is
not documented.

Figure 3.1 shows the symbols used on the structures and describes their
meanings.

Indicates that a module is called and returns to calling module
———— - |Ndicates that a module does not return to calling module

______ Indicates that a module is called under certain conditions and then
returns to calling module

Indicates that a module is called under certain conditions and does

------ ™ not return to calling module
UPPER CASE Indicates that a module is executed and calls one or more modules
before returning
lower case Indicates that a module is executed and then returns to the calling
module
Figure 3.1 Graphic symbols used in program structures
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GENCB
macro
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control block
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Further
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]

]
tKQTMSD
modify, display,
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control block
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1

Diagnosis
done by
macro
1
]
1
'
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modify, display,
or test a
control block

BLDVRP
macro
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macro
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$$BOPEN

$$BOPEN1

$$BOVSAM

OPEN macro —# \/SE OPEN =% VSE OPEN —3 OPEN
MONITOR I

MONITOR

NTERFACE

Y
IKQOPN
VSAM OPEN

®

IKQLAB IKQOPNUC IKQOPNA! IKQOPNUS
look at Process CAT Open Open
label parameter in alternate upgrade
area DLBL statement indexI set '
]
1 L——q |
1 11
IKQOPNCT IKQLAB 11
OPEN look at IKQOPNHC IGGOCLCY
CATALOG label LOCATE catalog
area DATA SET management
INFORMATION (see Figure 3.5)
IN CATALOG
1KQJIBSM ———meed )L —-==q
UPDATE EXTENT Fr-—-- -——= i
BLOCKS FOR {reusable Cl Locate h
EDB CHAIN data set) 1 1
L
IKQOCMSG | 1GGOCLCY ' I
message | CATALOG 1 1
writer 1 MANAGEMENT 1 1
\ (see Figure 3.5) 1 1
IKQOPNRD IKQOCSHR I
Reset fite sharing |
reusable module )
data set {dynamic
) l data set)
]
1
]
IGGOCLC9 IKQOCSHR IKQOPNDS
catalog file sharing dynamic space
manage- module allocation
ment
| |
IGGOCLAY IGGOCLAV IGGOCLCB
(IGGPSCNC) (IGGPUPD) (IGGPRELE)
scan CPL update release

® © OO

IKQSTM
Storage
Manager !
(proper
volume)
(see Figure
3.3, Part 2
of 3)
IKQOPNAB
build AMDSB
control blocks

IKQST™M
storage manager

I

IKQOPNRP
Attach
Resource
Pool

@ ®

1
IKQOPNNC ! '
Process ! ]
next : !
cluster ) :
' IKQOPNDO ' $$BCVS02
1 CLEANUP ] common
1 AFTER OPEN ) exit
1 FAILURE :
1 4
1 F—- 4 : H '
IKQSTM 1 ; IKQOCMSG
Storage I 1 ‘Message
Manager ! : Writer
cm—=d Lol
r 1
IKQOCSHR IKQJIBSM
file sharing RELEASE
module EXTENT BLOCKS
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| mppmt

IKQOPNPV IGGOCLCY
Open volume catalog
sort management

From Figure 3.3
(Part 1 of 3)

IKQOPNOV
OPEN
VOLUME
EXTENT
1y gt

Il b e ——

1 | !

IKQSTM | IKQASNMT
storage Automatic assign-
manager ment volume

L—"'__—_""ﬁ

IKQJI1BSM Call volume IKQMTMSG
UPDATE EXTENT mounting routine VSAM OPEN
BLOCKS FOR (See Figure 3.8) mount message
EDB CHAIN Writer
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IKQLAB reads the label area and establishes the
connection between data set name and file name.

IKQOPNCT is called if a catalog or a catalog recovery
area is to be opened. IKQOPNCT finds in VTOC the
address of the catalog cluster record or the CRA cluster
record and reads it.

IKQOPNCT checks if a user catalog is needed to open
the cluster. It obtains user catalog label information
via IKQLAB if required.

IKQOPNHC is called to locate information in the catalog
concerning the cluster to be opened. It resets reusable
data sets via IKQOPNRD. 1t checks whether the cluster
can be opened according to the sharing conditions via
IKQLASMD.

IKQOPNAI is called if the cluster to be opened is an
alternate index cluster. IKQOPNAI retrieves the cluster
record of the base cluster identified by the AlX record
from catalog.

IKQOPNUS is called whenever a possbile base cluster is
processed. |KQOPNUS retrieves information concerning
the upgrade set from the catalog.

IKQSTM is called to allocate VSAM record management
control blocks.

® 6 6 OO

O,

IKQOPNAB is called to do validity checking and build
the AMDSB control block structure for a single component.

1KQOPNOV is calied to process the cluster’s extent
information. It retrieves the extent information from the
catalog, obtains extent blocks via IKQJIBSM, checks if the
proper volumes are mounted, and builds the control blocks
via IKQSTM.

IKQOPNRP is called when resource sharing is requested.
It attaches the cluster’s control block structure to the
resource pool.

IKQOPNNC is called when an alternate index structure is
to be opened. It decides which cluster is to be opened
next and creates ACB and RPL via IKQSTM.

IKQOPNDO is called whenever an open error occurred.
It reduces the open count via IKQLASMD. It resets the
open indication in catalog. It releases the extent blocks
via IKQJIBSM. It frees the allocated storage via IKQSTM.

IKQOCMSG is called whenever a message has to be written.

$$BCVS02 returns~control to the user.
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OPEN macro

$$BCLOSE
VSE CLOSE
MONITOR

|

$$BOPEN
VSE OPEN
MONITOR

$$SBOPLBL
Get label
read-in area

|

$$BOPEN4
Read label
information

$$BOPEN2
READ INTERFACE
TO 11P OPEN

1
r-------J

(SVC 11}
(error)
3
HPBMROO 1POPNOO
messages OPEN

1
r———-—-—’

(error)

1
L------1q

1
(error)

1HPBMROO User’s I1IPPRCMR
messages program processor
(messages)

CLOSE macro
$$BOPEN1
VSE OPEN -
MONITOR
[
po----= ;
{error) $$BCLLBL
GET LABEL
l READ-IN AREA
11PBMROO ‘
fessanes $$BCLOS4
INTERFACE TO
1P CLOSE
(SvC11)
1
11PCLS00
CLOSE
[] ]
-—-= cmed | bmmem e ey
' 1
(error) {error)
I ‘ l
HPBMROO User’s 11PPRCMR
messages program processor

{messages)
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SETL macro

$$BSETL
VSE

ISAM SETL
PROCESSOR

|

IIPPRCPR
ISAM
INTERFACE
PROCESSOR

1
r--J

{error)

IHPPRCMR User's
processor program
(messages)

SETFEt macro -

|

$$BSETFL
VSE

ISAM SETFL
PROCESSOR

1IPPRCPR
ISAM
INTERFACE
PROCESSOR
1
-
r

{error)

IIPPRCMR User's
processor program
(messages)

ENDFL macro - READ

WRITE
‘ WAITF
GET
$$BENDFL PUT
VSE ESETL
ISAM ENDFL macros
PROCESSOR l
IIPPRCPR IIPPRCPR
ISAM ISAM
INTERFACE INTERFACE
PROCESSOR PROCESSOR
] ]
r-- J r-- 2
] i
(error) (error)
1IPPRCMR User's IIPPRCMR User's
processor program processor program
{messages) (messages)
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LOCATE, UPDATE, ALTER,
DEFINE, DELETE, LISTCAT

requests

IGGOCLC9
CATALOG
FIRST LOAD

r--—---=
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6t

] ]
(no build (checkpoint
request) CCR required)
IGGOCLAB IGGOCLAG IGGOCLAG IGGOCLAH
CATALOG catalog 1/0 catalog 1/0 search
DRIVER subfunctions subfunctions catalog
(IGGPACDV) (IGGPRCCR) (IGGPCCCR) (IGGPRPLF)
11 :_
1y brmm e e e 1
r——-=——=—=--=---- 40 1
- ! Fm- - === ———- |
! (UPDATE ! !
' LOCATE) ! !
1 (UPDATE) (LOCATE)
1 r——===- 't' ----- |
1 1 1 l
IGGOCLAC (ALTER IGGOCLAY IGGOCLAH IGGOCLBM IGGOCLAV IGGOCLAZ
MASTER DEFINE scan CPL SEARCH/OPEN CHECK MODIFY EXTRACT
CATALOG DELETE (IGGPSCNC) CATALOG AUTHORI- CATALOG CATALOG
SEARCH LISTCAT) (tGGPSCAT) ZATION FIELD FIELD
(IGGPMCO) {(IGGPCKAU) (IGGPUPD) {IGGPLOC)
1 (see Chart AV) | l |
1
I | | L f |
(catalog IGGOCLAT IGGOCLAG 1IGGOCLAZ IKQDCN IGGOCLAY IGGOCLBA IGGOCLBS
not open) CMS DRIVER catalog 1/0 EXTRACT DTF scan CPL TESTS VOLUME
] (IGGPCDVR) subfunctions CATALOG console (IGGPSCNC) (IGGPTSTS) ENTRY
1 (see Figure 3.5 (IGGPGET) FIELD file {IGGPGVAL) TRANSLATION
! Part 2 of 2, {IGGPEXT) (IGGPGREC) (1IGGPXEXT)
IGGOCLAD and Chart AT) {see Chart AZ) (see Chart BA) (see Chart BS)
MASTER
CATALOG IGGOCLCG
OPEN Do 1/0
(IGGPMCO2) t 1
r _____ - - —— 1
'
(CRA not open) {error)
$$BOPEN ]
VSE OPEN !
MONITOR !
(see Figure 3.3) IGGOCLCO IGGOCLAF
open CRA DELETE
CATALOG
(IGGPEMSG)
(IGGPEMIO)

(see Chart AF)
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IGGOCLAT
1

CMS DRIVER
{IGGPCDVR)
1
e e e e - - e e i I I o]
1 1 \
DEFINE : DELETE
: , !
r—-——--- B D ‘f ---- Tt = | | T"'L"]"‘""_I l"_""'_'"""—__l
1 ! 1 ] 1 ) 1 1 ! ] 1 i
SPACE CATALOG Alternate Path NonVSAM not not ALTER LISTCAT  Cluster Catalog Space

1 or Index | i DEFINE  LISTCAT ! ) Alternate Index ! 1

1 CLUSTER ' ! : space ; : ' Path " '

! ! ! ' 1 ] 1 ' ! NonVSAM " I

1 H ! ! i 1 ' 1 ! ] ' '

1 1 1 | 1 1 1 i I 1 1 1

1 | 1 1 ) 1 ' 1 ! ] !

' ! 1 \ 1 " ' 1 ' : | 1
IGGOCLAQ : IGGOCLCA ! IGGOCLBH 1 IGGOCLBM : IGGOCLBQ ) IGGOCLAF !
CATALOG i DEFINE : DEFINE | CHECK | LISTCAT 1 DELETE !
DEFINE ) ALTERNATE 1 NONVSAM 1 AUTHORI- ) (IGGPLSTC) : CATALOG ]
SPACE INDEX \ DATA SET 1 ZATION 1 (see Chart BQ) (IGGPDELC) 1
(IGGPDEFS) ¢ (see Chart CA) ' (IGGPDEFA) I (IGGPCKAU) , ! (see Chart AF) 1
(see Chart AQ) ! 1 (see Chart BH) ! (see Chart BM) i 1 '

] 1 : 1 | :

| 1 '

| 1 | ' 1 |
IGGOCLAL IGGOCLCP IGGOCLAH IGGOCLBD IGGOCLBG IGGOCLBL
CMS DEFINE DEFINE SEARCH CATALOG DELETE DELETE
1st MODULE PATH CATALOG ALTER (IGGPDEL) SPACE
({GGPDEF) (see Chart CP) (IGGPSCAT) PROCESSING (see Chart BG) (IGGPDELS)
(see Chart AL) (see Chart AH) (IGGPALT) (see Chart BL)

(see Chart BD)
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IKQALLOO
ALLOCATE
r | |
IKQVTCO00 IKQLAB IKQPOPOO
OPEN/CLOSE look at BUILD VTOC
VTOC label area LABELS
11 | L (see Figure 3.6
___________ Part 2 of 2)
RN R B
r 1
' |
{open) ! (error-volume (close)

1 not mounted)

| |

$IJJHCVH $$BODADS $$BOVS01
open VTOC START OF CATALOG/DADSM
MESSAGE INTERFACE TO
INTERFACE MOUNT VOLUME
$$BOMSG1 $$BOMSG1
VSE VSE
MESSAGE MESSAGE
WRITER WRITER
VSE exit $$BOPEN1
VSE OPEN
MONITOR
Return to
IKQVTCO0

$IJJHCVH
close VTOC
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IKQPOPOO
BUILD VTOC
LABELS

IKQWDS00
WRITE
vTOC
LABELS

$I1JJHCVH
process
VTOC

(error return code 8
from IKQWDSO00)

]

]

\

Call volume
mounting routine
(See Figure 3.8)

Return to
IKQPOPOO

(overlap error
return code
from IKQWDSO00)

$$BODADS
START OF
MESSAGE
INTERFACE

1

$$BOMSG1
DOS/VSE
MESSAGE
WRITER

$$BODADE
END OF
MESSAGE
INTERFACE

(operator option to

bypass, delete, or
cancel job)

Return to
1KQPOPOO

(operator replied
DELETE overlapped
files)

1

IKQSCRO0
SCRATCH

$IJIHCVH
process
VTOC
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IKQCLOVY
initialize
AIX CLOSE

CLOSE macro

TCLOSE macro

AUTOMATIC '—_'I l
CLOSE
(from Supervisor $$BCLOSE $$BTCLOS
Terminator Routine) VSE CLOSE TCLOSE
l MONITOR INTERFACE
$SBACLOS $$BCVSAM
CLOSE
I INTERFACE
||
1KQCLOO00
VSAMCLOSE ZZ =TI I ST LI IT T T
_______ S | I - 1
l | | !
= 1 i
€ ©® O
1 | 1 1
] ) 1
IKQVSM | . 1
REQUEST | . : '
DRIVER | f " '
(See Vol. 2} 1 :
| ' | H
{ [} ! 1
IKQCLCAT IKQJIBSM | 1 ! ]
Close catalog UPDATE EXTENT | ! 1 '
interface function BLOCKS FOR ) ! ! !
EDB CHAIN ! 1 !
| 1 1 1
| IKQSTM ! IKQOCMSG
\ storage l message
| manager : writer ‘
IKQOCSHR
File Sharing IKQASlNMT III(QCL_?XCL $$BCVS02
module Unassign dynamic close ggg\mon
symbolic units
IKQCLRDD
Close disposition
processing
[
) ]
--—- .y | Lo o A
IKQOCSHR IGGOCLCY
File Sharing Catalog Management
moduie to reset file
(See Fig. 3-5)
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IKQCLOVY is called if an alternate index structure
is to be closed: i.e. a path entry or an upgrade set
exists. IKQCLOVY determines which cluster is to
be closed first.

IKQVSM is called to complete outstanding 1/O. For
LSR (local shared resources) deferred 1/0 is completed.

IKQCLCAT is called to update the high water marks

and the statistics for the data set to be closed in catalog.

I1KQJIBSM is called to delete Extent Blocks.

IKQASNMT is called to unassign. Dynamic assign-
ment occurred if a symbolic unit was not specified
on the EXTENT statement.

ONONO)

{KQSTM is called for CLOSE request to free the
virtual storage occupied by the control blocks of the
data set to be closed.

IKQCLOCL is called if an alternate index structure is
to be closed. IKQCLOCL determines the next cluster
to be closed.

1KQOCMSG is called whenever an error turns up
during close. IKQOCMSG writes a message to the
user.
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*1JJGMSGT consists
of the following
modules:
1JJGMS00
1JJGMS10
1JJGSDGC
1JJGSDFP
1JJGSDVH
1JJGVDOO
1JJGVD10
1JJGVMO0
1JJGVM10

From Figure 3.3

{Part 2 of 3) and
Figure 3.6 (Part 1 of 2
and Part 2 of 2)

$$B80OVO1

CATALOG/DADSM

INTERFACE TO

MOUN_T VOLUME
'

{wrong or

no volume)

$$BOMSG1
VSE MESSAGE
WRITER

$$BOMSVA
INTERFACE TO
BAM MESSAGE
WRITER

$$BOMSV2
INTERFACE TO

BAM SVA MESSAGE
WRITER FOR ACTION
MESSAGES

*1JJGMSGT
BAM SVA MESSAGE
WRITEIR PHASE

Y

$$BOMLTA
RETURN FROM
BAM SVA MESSAGE
"WRITER

$$BOMLTA

Cancel == e ==END OF MESSAGE

INTERFACE

$$SBOPEN1
VSE OPEN
MONITOR

$$BOVSAM
OPEN INTERFACE

RETURN TO
CALLER OF
$$BOVSO01
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.

ROk RN AR RN

Ermw N E AR Rk
- .

TR -
.

maARAK KRN RN

Chart AC1. Master Catalog Search (IGGOCLAC)

Licensed Material — Property of IBM

:

Section 3. Program Organization

3.17



iGGPMCO2

Chart AD1. Master Catalog Open (IGGOCLAD)

318

wERApTENEARR RS
* .
* ENTRY .
" .

UK AE R RR AR R

|

AR RN A
*$SBCPEN *
W W M N F W
* =
:SEE FIGURE 3.3 :
EHERRS IR FE R T R R

FURERCIREE R RS *

# [KQUNLK =

PIRPYRC R I Y

- »*
:UNLOCK VSYSMCO :
B R Rk Rk

FRRAD IR EE RPN E
- < "
. Kerurs »
* L]

EEI YIRS R Y2

VSE/VSAM VSAM Logic, Volume 1

Licensed Material — Property of IBM



LGGPDCOC
TR LT TR PR DY
* *
* ENTRY -
* *
EEREE AR R

AR KRR TR R
*IGGPDCCB AE1AU4*
2t S e Tt
*INITIALIZE ACB *
* FOR OPEN *

- CATALOG .
ARREARRRARERNE TN

BERARCIRRER AR
‘IhGPDCPH AE1AS*
. kW

TP wt Sl e

* INSERT SELFDE *
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.
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