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This book describes the internal logic of the Virtual Storage
Access Method (VSAM) and contains diagnostic information. It is
directed to maintenanca personnel and development programmers
who require an in-depth knowledge of VSAM's design,
organization, and data areas.

This book is designed to be used with the VSAM program listings
on microfiche and with MVS/Extended Architectu Da acili
Product: Cross Reference, also on microficha.

This book has the following parts:

] "Introduction” describes the use of VSAM, how VSAM fits into
the operating system, how it interacts with the operating

system and the user's program, and the major components of
VSAM.

L "Method of Operation™ describes the functions performed by
VSAM. Each diagram in this section is intended as a key to
a module name (and a procedure name, as appropriate) in the
microfiche listing. A description of how to read these
diagrams is included in this section.

. "Program Organization" describes the information contained
in VSAM program listings and the flow of control between
modules.

[ "Directory”" lists VSAM modules and includes method of
oparation diagrams related to each module.

] "Data Areas" describes control blocks used by VSAM and
describes the format of VSAM data and index records.

. "Diagnostic Aids™ contains information for locating the
cause of problems in the VSAM procedures. This section also
describes cross-reference reports.

L "Glossary" defines terms relevant to VSAM, and lists
abbreviations and acronyms used in this book and in the VSAM
program listings.

. "Index" is a subject index to this publication.

G

To use this book efficiently, you should have a basic
undaerstanding of VSAM concepts and a knowledge of VSAM macros.

You should be familiar with the information in the following
publications:

U MVS/Extended Architecture VSAM Administration Guidae,
GC26-4015, for an introduction to VSAM concepts.

L MVS/Extended Architecture VYSAM Administration: Macro

Instruction Reference, GC26-4016, for an explanation of VSAM
macros.

LY26-3907-1 © Copyright IBM Corp. 1974,1985 Preface iii
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Order
short Title Publication Title Number
Accass Mathod MVS/Extendad Architectura GC26-4019
Servicas Integrated Catalog
Refarence Administration: Accaess Mathod

Servicaes Referance
MVS/ZExtended Architacture VSAM
MMW GC26-4075
Mat ices Refarence
Catalog MVS/Extended Architecturs LY26-3899
Diagnosis Guida | Catalog Diagnosis Gujde
Catalog MVS/ZExtended Architecture LY26-3897
Diagnosis Catalog Diagnosis Referenca
Raefaraence
Chackpoint/ GC26-4012
Rastart
Chackpoint/ LY26-3890
Restart
Supaervisor
Call Logic
DADSM and CVAF MyS/Extendad Architecturg LY26-3896
Diagnosis Guide | DADSM and Common VTOC Accgss
ZTINRETION TETIIE
DADSM Diagnosis | MVS9/Extended Archjtecture LY26-3904
Referance DADSM Diagnosis Reference
Data MVS/Extendad Architecture Data | GC26-4014
Administration: ﬁ_nm_u_um_ﬂm
Macro truction Raeferenca
Instruction
Raefarance
Dabugging MVS/Extendad Architecturg LC28-11641
Handbook gﬁbugsing_ﬂgnghggk, Volumas 1 LC28-1165
rough 5 LC28-1166

LC28-1167

LC28-1168
DFP XREF MVS/Extended Architecturg Data | LYB6-0080
Listings Eacility Product Release 1

Mofdification 0: XREF Listinas
JES2 Data Araeas | MVS/Extended Architecture Data | LYB8-1191
Areas (MVS/JES2)
JES3 Data Areas | MVS/Extended Architecture Data | LYB8-1195
Areas (MVS/JES3)
JeL MVS/Extended Architecture JCL GC28-1148
Note:

1

MVS/XA VSAM Logic

All fiva volumes may be ordared under one ordaer number,

LBOF-1015.
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short Title Publication Title Number
MSS Ss/V52 MVS Mass Storage Svsiem LY35-0038
Communicator Ex n igt

Communicator (MSSC)
Opan/Closae/EQV MVS/Extended Architecture LY26-3892
Logic en/C /EQV i
Sarvica Aids MVS/ ended A i GC28-1159

rogrammi i :
ervi i

Supervisor S/ r 6C28-1154
Services and ervisor
Macro S ti
Instructions
System Logic VS/ rchi LY28-1270
Library Svstem Logic Library, Volume

17
System MVS/Extendad Architecture 6GC28-1153
Management System Progr j i ry:
Facilities Svstem Ma n iliti
Systam Maessages VS/Ex C 6058-1376

i ¢ an

Messages, Volumes 1 and 2 GC28~-1377
VSAM S/ nd GC26-4015
Administration i i i
Guide
VSAM MVS/ZExt r 6C26-4016
Administration: Administration: Macro
Macro Instruction Reference
Instruction
Refarence
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EAS UPDAT DECEMBER 19

| ENHANCEMENTS AND NEW SUPPORT

U The "Record Management Trace Facility"™ in the "Diagnostic
Aids™ section has been rewritten to improve usability.

. "DIAGRAM BV1.VSAM Management Trace Facility"™ in the "Method
of Operation”™ section has been updated as a result of the
R/M Trace Facility changes.

U A cross—-index for control block identifiers has been added
to "Data Areas."

. The AMCBS control block has been added to "Data Areas."
. The OPWFLAGS field has been added to the OPW control block.

. Fourknew request types have been added to the RPL control
block.

U The UPTSARES and UPTFLALT fields have been added to the UPT
control block.

° The following lists of return codes have been updated:

Logical-Error Return Codes in the RPL Feedback Field
(Figure 65)

Physical-Error Return Codes in the RPL Feedback Field
from a Request Macro (Figure 67)

Open and Close Return Codes

RELEASE 1.2, FEBRUARY 1984

The following control blocks have been updated:

. ACB

. EDB

A EXLIST

L RPL
LEAS APRIL, 1983

vi

Information to support 31-bit addressing has been included.
This support allows:

. VSAM I/0 buffers to raside above the l6-megabyte line in
storage.

L Up to 16 local, shared resource pools per addraess space.

MVS/XA VSAM Logic LY26-3907-1 ® Copyright IBM Corp. 19764,1985
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Virtual Storage Accass Mathod (VSAM) is an accass method for use
with the operating systam. VSAM is usaed with direct-access
storage to provide fast storage and ratrieval of data.

VSAM's record format is different from that of othar access
methods. All VSAM raecords are storaed in

control interval is a continuous segmant of aux111ary storage.
The records are ordered according to values in a kay fiaeld or
according to when they were stored. With key-saquanced data
sets, the user can gain access to a racord by spacifying its kay
or its relative byte address (RBA). With entry-saquenced data
sets, the user can gain access to a record only by spacifying
its RBA. For additional information on VSAM racords and how
they are stored, see "Data Areas."

Usar programs that contain Indexed Sequential Accass Mathod
(ISAM) macros can be used to process records in a VSAM data saet.
The ISAM interface program that allows the use of ISAM macros
builds the necessary VSAM control blocks when an OPEN macro is
issuad and ensures that VSAM control blocks are properly
initialized when subsequant requests are made for reading or
writing records.

Most of VSAM resides in the pageablae link pack area in the
common area of virtual storage. Figure 1 on paga 2 illustrates
VSAM's relationship to tha control program, to the user's
processing program, and to the data stored on a direct-accass
storage device and in mass storage. Thae subpools indicataed in
the figure (230, 231, 239, 241, 245, 250, 252) contain VSAM
control blocks. For more information, sae "Virtual-Storagae
Management™ in "Diagnostic Aids."

© Copyright IBM Corp. 1974,1985 Introduction 1
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: Virtual storage :
I Subpool 250 (1/O buffers) ]
EPLPA - VSAM record management
Nucleus { VSAM 1/0 management
<— 16-megabyte virtual storage line
System queue area (subpool 245)
Common area
obal stora;
@l %) Pageable link (Most of VSAM except
pack area record management)
-~

Common service area (subpools 231 and 239)
Local system queue area
Scheduler work area
Subpool 230

User's private address spaces

e -
Subpool 250 (1/O buffers) Contents of Direct-access

control intervals storage
Subpool 252 é
Data
records
Processing apo
programs work
areas) Staged
~ data
Prefix storage area
Mass storage
Low address
Figure 1. Relationship of VSAM, the Control Program, User's Procaessing Program, and

Stored Data

2 MVS/XA VSAM Logic LY26-3907-1 © Copyright IBM Corp. 1974,1985

VSAM is controlled by user macros. These macros are axpandad

into calling sequaences to VSAM functions. For additional
information on usaer macros, see VSAM Admini jon:

Instruction Reference

VSAM communicates with other parts of the operating system
through the SVC processor and through control blocks used by
VSAM. In addition to the control blocks used by VSAM, VSAM

builds and uses the access-method control block (ACB). The ACB

describes a VSAM data set in much the same way that a DCB
describes a non-VSAM data saet.

In addition to processing records and data sets, VSAM opens and

closes data sets and does most of its own space management,

is, VSAM makes only minor use of the control program Open and

9
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Closae and raelies on thae control program DADSM for only part of
jts spacae managament. To do much of this work, VSAM usaes the
tha control program catalog. Tha control program catalogs
contain a descr1pt1on of VSAM spaca, locations of available
spaca, how spaca is usad, and tha location of data sats For
additional information on thae catalog, sea j

Guide and Catalog Diagnosis Raferenca.
VSAM is logically groupaed into the following functional araeas:

. Data saet management (somaetimes referraed to in program
documentation as "I/0 support"), which comprises Opaen and
Closa for VSAM and for the ISAM interfaca, virtual-storaga
managaement, and BLDVRP/DLVRP procassing

- Opan connacts a user's program to a VSAM data set and
builds tha control blocks raequired to permit tha user to
read from and write to the data set.

- Closae disconnacts a usaer's program from a data set and
raleasaes the data set's control blocks built by Open.
Close also updatas statistics in tha catalog.

- Virtual-storage management centralizes the procassing of
most raequasts for virtual storage.

- BLDVRP/DLVRP procaessing builds and delates VSAM raesourca
pools for processing with local or global shared
raeasourcas. (Procassing with sharaed rasources is
dascribed from the user;s point of.vieu in

an

J Racord managamant, which comprisaes procaessing to satisfy
usar raquasts for accaess to data, including end-of-voluma
procassing

- Data raquast procaessing requasts I/0 managemant to read
and write racords in responsa to usar-issued VSAM and
ISAM macros (tha lattaer by way of tha ISAM intarfaca).
It also raquaests I/0 managament to read and write
racords for thae control program catalog managamant.

- End of Voluma mounts volumas and allocates spaca. It
modifies tha existing control blocks to raeflaect the
nawly mountad volumes and naeuwly allocataed spaca.

. Control block manipulation, which allows a usar's program to
ganarata some control blocks (ACB, EXLST, and RPL)
dynamically and to modify, display, and test thair contants

. I/0 managamant, which comprises thae problam-state I/0
drivar, the supaervisor~-stata I/0 drivar, thae actual block
procassor, end appandages, an asynchronous routina, and a
purga routine

- Tha drivars and thae actual block procaessor translate
raquasts for accass to the contents of control intarvals
to raequasts for reading and writing physical raecords.
Thay build a channael program to give to tha control
program I/0 supaervisor.

- The appandages and tha asynchronous routinae gat control
back to the requastar aftar I/0 is finished.

LY26-3907-1 © Copyright IBM Corp. 1974,1985 Introduction 3
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METHOD OF OPERATION

Method of operation diagrams are functional descriptions of
keyed to the diagram,

VSAM.
are on facing pages.

READING METHOD OF OPERATION DIAGRAMS

The diagrams contain three blocks of information:
The left side of the diagram shouws the

processing, and output.

The diagram and descriptive notes,

input,

data that serves as input to the processing steps in the center
of the diagram; the right side shows the data that is output

from the processing steps.
refers to or gets.

the function represented by the diagram.
effected by a function; for example,
control blocks created or modified.

Input is anything a program function
Processing is the steps required to fulfill

OQutput is any change

register contents,
The processing steps are

or

numbered; the numbers correspond to notes on the facing page.
The notes include cross-references to the listings.
shows a typical method of operation diagram.

Figure 2

ISAM-User’s Address Space

ISAM:Uur'l Address Space

nes 1Hes

The ISAM-user’s program issued OPEN (SVC 19) for a
Rl VSAM data set. Open enters VSAM here,
I I DCBs
Open
Parameter
List
e DSORG =1 || - ISAM-Interface Open Processing
Thes Data Set 7 3 1. Build the ISAM Interface control block — JICB ~
Information [~ [~f<|. _ - for each DCB for a VSAM data set being opened.
vpNamMe =L 1. 2. Build the VSAM user control blocks ~ ACB and
EXLST — using information in the ISAM DCB.
SYS1.SYSIOBQE 3. Issue OPEN, SVC 19, to open the ACB.
Data Set
Data Set
JFCB Organization

VSAM-User's Address Space. or

VSAM- or ISAM-User's Address Space

ISAM-User's Address Space after Step 3
- - The VSAM-user’s program or ISAM-Interface Open S - -
Register 2 ACB issued OPEN (SVC 19). Open enters VSAM here. b Step TCH DEBs
VSAM Open Processing
Offset to )
Regislfr b Entry in TIOT 1DEB —>
;"‘_f'n(;"'""“ or I Password 4. Initialize for processing the user ACB.
§. Mount and verify volumes.
UCBs TIOT . ACH
. Open the object.
] DD Entry Open VERIFY macro, if required.
for Data . . . N ACBDEB
Set’s UCBs . If a base cluster is being opened for output
I ] and has an upgrade set, open the upgrade
Register 4 set.
@ 8. If the dsname on the DD statement names
Common Work Area | = - 4 path. open the alternate index associated
Y - — with the path.
DSNAME b—— " - @@@ 9. Prepare for subtask sharing and job step
@ termination. I I T TS TN E e r e T T T e rrwey
Volsers I~
10. Terminate Open processing,
Figure 2. Typical Method of Operation Diagram
LY26-3907-1 © Copyright IBM Corp. 1974,1985
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The left side of the diagram shows the input required by the
function shown in the diagram. For example, register 1 points
to a list of DCB pointers for an ISAM user. The SYS1.S5YSJOBQE
contains the JFCB, which indicates the data set's organization.
The data-set information in the DCB is input to steps 1 and 2 in
the processing portion of the diagram. The DDNAME is input to
step 2 in the processing portion.

The processing portion of the diagram shows the processing steps
required to fulfill the function describad by the diagram. Note
that the function described by one diagram might be performed by
one or more VYSAM modules; that is, the diagrams describe
functions, not physical parts of the program.

The figure shows two conditions for which VSAM Open is called:
(1) at step 1, when processing is to be done for an ISAM user
program and (2) at step 4, when processing is to be done for a
VSAM user program or for an ISAM user program that has been
processed by steps 1 through 3. The numbers 1, 2, 3, 4, and 5
are keys to the notes for this diagram.

The output created by each processing step is shown in the

diagram. Step 1, for example, builds a control block (the

éicg%; step 2 builds VSAM user control blocks (the ACB and
LsT).

Reading the method of operation diagrams requires that you

understand the symbols thaey use. Figure 3 on page 6 shows the
symbols and describes their meaning.

© Copyright IBM Corp. 1974,1985 Method of Operation 5
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Flow of control on the same diagram;

step on the same diagram.

tl

‘3’ indicates a number of a process

Flow of control between diagrams;
‘AA3’ is the diagram number and
‘2’ is the number of a process step

on that diagram.

Pointers

|

————

———@®
®@--——>

Reference to data or
testing of data by a
process step; ‘H’ is an
arbitrary designation.

Input to process steps
and output from process
steps; ‘A’ {s an arbitrary
designation.

Modification of data by
a process step; ‘P’ is an
arbitrary designation.

LAY

Figura 3.

Graphic Symbols Usaed in Mathod of Oparations Diagrams

6 MVS/XA VSAM Logic

Figura ¢ on pagae 7 shous notaes for the mathod of opaeration

diagram shown in Figurae 2.
processing shown in the diagram.

Tha notaes provida datails about tha
For exampla, tha entry procass

and conditions ara dascribad by tha first (unnumberad) nota.
This nota talls which Opan modules allow an ISAM usaer's program

to opan an ACB for a VSAM data sat;

Note 1| describes tha use of

the IICB and diraects you to "Data Areas"™ in this publication for

daetailaed information on tha IICB.

The notes alsoc nama the

modules and routines that paerform thae functions represented.
The module and procadure namas allow vou to relate a process

stap to a unit of coda in tha VSAM

LY26-3907-1 ©
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Notes for Diagram ACl

When the caller issues tha OPEN macro,
SVC 19, IGCO0001I (Open) is entared by
the 8VC interruption handler.

Open obtains the JFCB from the scheduler
work area.

If the JFCB data-set organization
(JFCDSORG) fiald indicates a VSAM data
organization and the DCB data-sat
organization (DCBDSORG) indicatas
indexed sequential organization,
IFG0193A (Opan) sets the identifier for
each DCB-for-VSAM-data-organization
entry in the WTG table to '21', the
ideantifier of the ISAM-interface Open
routinae.

1 IDAO192I: BLDIICB, INITIICB

Thae 1ICB serves as a bridge beatween
the ISAM user program's DCB and the
VSAM control blocks that allow thae
user's program to read and write
racords.

Sea "Data Areas®™ for details about
the I1ICB.

Sea the ngg. Aggga microfiche for
details abou e DCB.

2 IDAO192I: BLDIICB, INITIICB,
ACBMERGE

The ISAM-interface Opan routina
builds an ACB and an EXLST for each
DCB for a VSAM data set being
openad. The ACB is initialized with
the DCB DDNAME and MACRF fields.

Sea "Data Areas" for details about
the ACB and EXLST.

3 IDAO192It OPENACB

Tha ISAM-interface Open routina
builds an open parameter list and
issuas SVC 19 to open thae ACB.

Open copies the ACB from the user's
area into the Open work area.

If the opean-paramater-list entry
addresses a VSAM ACB, Opan sets the
identifier field for esach ACB entry
in the WTG table to C'2A', the
identifier of thea VSAM Open routine.
All further Open processing is
bypassed for each ACB entry until
the VSAM Open routine returns
control to Open at step 57.

VSAM Opan Processing
4% See Diagram AC2.

S5 See Diagram AC3. This step is
skipped for a dummy data set.

Figure 4.

(3 See Diagram AC4. Tha object could
ba an alternate index that is itself
being opanad for processing by the
user.

If the object was not previously
closaed successfully, issue the
VERIFY macro to update the control
block information in the catalog {f
the ACB options permit. If verify
failed, issue a warning message
error return. If verify was
succassful, issue a message and
return code.

7 See Diagram AC5. This step is
skippad for a dummy data set.

8 Sea Diagram AC6. This step is
skippad for a dummy data set.

9 IDAO192A: BLDDDES

VSAM Open builds a “dummy DEB™ for
the user ACB and adds its address to
the job step's TCB DEB chain. (The
device~dependent section of the DEB
is set to 0.) Each open ACB is
fdentified by a dummy DEB in the
chain. If the user's program ends
abnormally, ABEND closes the ACB or
Dﬁbinssocintcd with each DEB in the
chain.

10 See Diagram AC7.
A Note about Dynamic string Addition

When OPEN is issued, not to open a data
sat, but to dynamically add a string to
the user's capability to procaess
multiple requests concurrently, the
string is added and Open returns to the
callear. VSAM record management requests
dynamic string addition when more
strings are required than the user
specifiaed.

Reacord managemant indicates dynamic
string addition by a flag in the ACB.

IDA0192Y (ENQBUSY) issuaes ENQ on
TSYSVSAM' with 'B' (busy) indicated to
pravent Open from using the control
block structure that is affected by
dynamic string addition.

IDA0192Y (INITPLH) builds and
initializes an additional PLH, IOMB,
I0OSB, and PFL. 1IDA0192Y (BLDBUFC)
builds and initializes an additional
BUFC and buffer. IDA0192W builds an
additional CPA and chains it to the
BUFC. 1IDA0192Y (DYNSTRAD) chains thase
new control blocks into the existing
control block structure. (PLHDR points
;ﬁFéh: PLH, and BUFDR points to the

Notes for Typical Method of Operation Diagram

LY26-3907-1
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Notas for Diagram ACl

When the callar issues tha OPEN macro,
SVC 19, IGC0001I (Open) is antared by
tha SVC interruption handlar.

Opan obtains tha JFCB from thae scheduler
work area.

If the JFCB data-set organization
(JFCDSORG) fiald indicates a VSAM data
organization and the DCB data-set
organization (DCBDSORG) indicatas
indexed sequantial organization,
IFG0193A (Open) sats the identifier for
each DCB-for-VSAM-data-organization
antry in the WTG table to '21', the
identifiar of the ISAM-intarface Opan
routina.

1 IDAO192I: BLDIICB, INITIICB

The IICB servas as a bridge batwaen
thae ISAM user program's DCB and the
VSAM control blocks that allow the
usar's program to raead and urite
records.

For datails about the IICB, sae
"Data Areas."

For details about the DCB, sea the
Data Areas microficha.

2 IDA0192I: BLDIICB, INITIICB,
ACBMERGE

Tha ISAM-intaerface Opan routine
builds an ACB and an EXLST for aach
DCB for a VSAM data set baing
openad., The ACB is initialized with
tha DCB DDNAME and MACRF fiaelds.

For details about the ACB and EXLST,
see "Data Araeas."

3 IDAO192I: OPENACB

Thae ISAM-intaerface Opan routine
builds an opaen parameter list and
issuaes SVC 19 to opaen tha ACB.

Opan copiaes the ACB from the usar's
area into the Open work araa.

If tha opaen-paramataer-list antry
addresses a VSAM ACB, Open saets tha
fdantifiar fiald for e@ach ACB entry
in the WTG tablae to C'2A', the
identifiar of the VSAM Opaen routine.
All further Opaen procaessing is
bypassad for each ACB aentry until
tha VSAM Open routine raturns
control to Opan at staep 57.

VSAM Opan Processing
) Sea Diagram AC2.

Sea@ Diagram AC3. This staep is
skippad for a dummy data set.

LY26-3907-1

© Copyright IBM Corp. 1974,1983

6 Sae Diagram AC4. Tha objaect could
bae an alternatae index that is {tsaelf
baing openad for procassing by the
usar.

If the objaect was not previously
closed succassfully, issua the
VERIFY macro to updatae tha control
block information in the catalog if
the ACB options paermit. If verify
failed, issue a warning maessaga
arror raturn. If varify was
succassful, issue a message and
return code.

7 Saeaa Diagram AC5. This step is
skippaed for a dummy data set.

8 Saeaa Diagram ACé. This stap is
skippad for a dummy data set.

9 IDAO192A: BLDDDEB

VSAM Opan builds a "dummy DEB" for
thae usar ACB and adds its addraess to
the job step's TCB DEB chain. (The
davice-depandant saection of the DEB
is set to 0.) Each open ACB is
idantified by a dummy DEB in the
chain. If the usar's program aends
abnormally, ABEND closas tha ACB or
DgB.asgociated with each DEB in the
chain.

10 Sea Diagram AC?.
A Nota about Dynamic string Addition

When OPEN is issuad, not to open a data
sat, but to dynamically add a string to
tha usar's capability to procass
multiple requasts concurrently, the
string is added and Opan raturns to the
callaear. VSAM record management requaests
dynamic string addition when more
strings are requirad than the usaer
spacifiad.

Raecord managament indicatas dynamic
string addition by a flag in the ACB.

IDA0192Y (ENQBUSY) {issuas ENQ on
'SYSVSAM' with 'B' (busy) indicatad to
praveant Open from using tha control
block structure that is affectad by
dynamic string addition.

IDA0192Y (INITPLH) builds and
fnitializes an additional PLH, IOMB,
I0SB, and PFL. 1IDA0192Y (BLDBUFC)
builds and initializes an additional
BUFC and buffar. IDAO192W builds an
additional CPA and chains it to tha
BUFC. IDA0192Y (DYNSTRAD) chains thaesa
naew control blocks into tha axisting
control block structure. (PLHDR points
gﬁth? PLH, and BUFDR points to the

Mathod of Operation 11
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INITIALIZE FOR PROCESSING THE USER ACB

VSAM OPEN

DIAGRAM AC2.
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Notes for Diagram AC2

11

13

14

15

LY26-3907-1

IDAQ192A: INIT192A

The open work area is mapped by the
IDAOPWRK macro.

IDAOl92C
The user establishes the number of

times the operator may attempt to
supply the correct password, as

described in Access Method Services.

If the correct password isn't
supplied, VSAM Open sets the 'ACB
not opened' return code in register
15 and the "user password invalid'
flag in ACBERFLG.

IDA0192C: LOC1

LOCl issues a LOCATE (SVC 26) to
obtain data-set type, catalog ACB
address, catalog recovery area
volume serial number, and
control-interval number for each
data set associated with the object
named on the DD statement.

IDAO192A: BLDLISTS

During termination, the EN@s
indicated in the ES5L (enqueue save
list) will be dequeued, the DEBs
indicated in the DSL will be
unchained, the storage indicated in

® Copyright IBM Corp. 1974,1985

16

17

18

19

20

the CSL will be freed, and the pages
indicated in the PLS will be freed.
The SSL enables Open to chain
control blocks at the end of Open
processing.
IDAGL192A: BLDENQPL, INIT192A

Open enqueues on each data set to
prevent it from being opened by
other tasks during the current Open
processing.

IDAO192A: CONBASE

If the IDF field in the AMBL of the
data set being opened matches the
IDF field of an AMBL on the primary
chain, the control blocks for the
base cluster already exist.

The base information block contains
the addresses of many of the control
blocks built by Open for record
management.

No working storage header is used
for processing a catalog, which is a
special case.

The addresses of various VSAM
routines (record-management modules,
I/0 appendages, special processing
routines) are placed in various
control blocks (AMBL, I0SB, IRB,
DEB, EXLST).

Method of Operation 13
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Notes for Diagram AC3

21 IDAO192F: VOLMNT

22 IDAO192F: OLDDEV

24 1IDAO192V
A volume in the JFCB and extensions
is already mounted if a UCB
allocated to the DD statement that

is associated with the user ACB
indicates so.

LY26~3907-1 ©® Copyright IBM Corp. 1974,1985

26

27

IDAO192F: OLDDEV, NEWDEV

A volume mount tabla is built for
each davice type allocataed to the DD
statament associated with tha usaer
ACB. Each VMT contains an entry for
each succaessfully mountaed volumae of
that device type. If a VMT already
exists for a device type, the new
VMT replaces tha old ona.

IDAO192F
If called from IDAOAOSB (VSAM

restart), OPWRSTRT will be on in the
Open work area.

Mathod of Operation 15
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Notes for Diagram AC4

28 IDAO192F: OPNBASE, BLDAMBL, CHNAMBL,
VATUPD

Unless the user ACB indicates that a
catalog is to ba opened or that a
catalog recovery area is to ba built
in system storaga (SCRA), tha AMBL
is added to the chain and its
address is added to the valid-AMBL
table. The VAT is used for checking
AMBLs for validity. AMBLVC
identifiaes the VAT and the entry in
tha VAT that contains the addrass of
the AMBL.

29 1IDAO192F: CHNAMEL
30 IDAOL92F: CHNAMBL

The AMBL is put on the secondary
chain, off the primary AMBL for the
basa cluster.

31 1IDAO192F: BLDCMB

32 1IDA0192B, IDA0192C: OPCAT1
(calls LOC2 and LOC3)

A separata CTGFL is built for each
catalog racord field requaested by
VSAM Open. A CTGFL gives the
field's langth and its addraess in
tha open work area.

For datails about the data saet
catalog record, the CTGPL, and the
CTGFL, seae i i
Referenca.

33 1IDA0192B, XIDAO192C: LOC2, LOC3,
DATESTAMP

The index catalog record is pointaed
to by the cluster catalog raecord.
See Catalog Diagnosis Referenca for
details about the index catalog
racord.

A user replaceable module, IDATMSTP,
sats a return code of 0 that causas
IDA0192B to skip thae processing of
the last-referaencad date (DS1REFD)
in the DSCB1 for the data component
of VSAM data smats cataloged in an
ICF catalog. A return codae of ¢
would causa datestamp procassing to
ba performed.

34 1IDAOl192B
A volume mount table must exist for

each devicae type required by the
cluster.

LY26-3907-1 © Copyright IBM Corp. 1974,1985

35

36

37

38

39

IDAO192Z, IDA0192Y, IDAO192W

The following figuraes in "Data
Areas" show tha VSAM control block
structura:

. VSAM Control Block Structure for
ﬁ Kog-Sequanced Data Sat (VSAM
sar

. VSAM Control Block Structura for
a Kaey-Sequancaed Data Set
Accassed through a Path

. Shared VSAM Control Block
Structurae for a Kay-Saequencad
ga:a Sat Accaessad through Two

aths

U Data AMB Control Block Structure

] Alternate-Index AMB Control
Block Structure

. Indax AMB Control Block
Structure

. Shared Rasourcaes Control Block
Structure

. AMB Control Block Structure with
Shared Rasourcas

"Data Areas" also describes each
VSAM control block.

IDAO1928B

If tha caller was VSAM raestart, thae
raturn (raegister 14 in thae callar's
standard save area) will bae to
IDAOAOSB.

If tha callaer (issuar of SVC 19) is
authorizad, and if ACBICI and
QCBNCEX warae specifiaed, then AMBLFIX
is sat.

IDAO192F: OPNBASE, PAGEFIX

The user must ba authorized to have
pages fixed in real storage—the
program must ba in supaervisor state
with protaction key 0 or link-aedited
with APF authorization.

All storaga identified by the
cluster managament block is fixead.

IDA0192F: OPNBASE
The internal ACB and AMBL are usad
for gaining access to the base

cluster through a path via the
alternata index.

Mathod of Operation 17
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Notes for Diagram ACS

%0 IDAO192F: OPNUPGR
The upgradae table contains an entry
for each alternate indax in the
upgrada sat.

41 IDAO192F: OPNUPGR, BLDAMBL

An RPL, an ACB, and an AMBL are
built for aeach altaernata indax.

%2 IDAOL192F: OPNUPGR
The AMBLs for paths already opan in
tha job stap arae saarchaed for tha
altarnata index bhaing processad.
IDAO192Y

To provida an additional string for

LY26-3907-1 © Copyright IBM Corp. 1974,1985

63
44
45
46
47

upgrading an altarnate index that (s
alraeady opan for processing by way
of a path, IDA0192Y builds tha PLH,
BUFC, IOMB, I0SB, CPA, and buffaers.
Thasae control blocks are dascribad
in "Data Araas."

IDAO192F: BLDCMB

Sae notas for staps 32 and 33.

Sae nota for stap 34.

Sea nota for step 35.

IDAO1O2B

If callad from VSAM rastart, the
raturn (ragister 14 {n the caller's

standard savae area) will ba to
IDAGAOSB.

Method of Oparation 19
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Notes for Diagram AC6
%48 IDAOI92F: OPNPATH, BLDAMBL

Tha AMBL is chained off the current
AMBL for the base cluster. Its
address is addad to tha valid—-AMBL
table. The VAT is used for checking
AMBLs for validity. AMBLVC
identifies the VAT and the entry in
the VAT that contains the address of
tha AMBL.

49 IDAO192F: CONPATH
The alternate indax is already open
for this path if one of the path
AMBLs contains tha same ID as this
alternate index.

50 IDAO192F: OPNPATH

The AMBL is chainaed off the axisting
AMBL for the path.

51 1IDAO192F: CONPATH

The alternate index is already open

LY26-3907-1 & Copyright IBM Corp. 1974,1985

54
55
56
57

for upgrading if one of the AMBLs
pointed to by the upgrade tabla
contains the same ID as this
alternate indax.

IDAOI92F: CONPATH

For @ach string required for
procassing the path, IDA0192F builds
tha PLH, BUFC, CPA, IOMB, IOSB, SRB,
and buffers. These control blocks
are dascribed in "Data Areas.™
IDAO192F

If called from VSAM restart, the
raturn (registaer 14 in the callar's
standard save area) will be to
IDAGAOSB.

Seae notes for staps 32 and 33.

See note for stap 34%.

See note for step 35.

Sae note for staep 53.
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Notes for Diagram AC7
58 1IDA0192A: TERM192A, UPSMF
59 1IDA0192S

For details about SMF record type
62, see System Management
18S.

60 IDAO192A: TERM192A, CLNUP, VSICLNUP

CLNUP resets open indicators in the
VSAM catalog for data sets that were
processed. It unchains AMBLs and
deletes entries from the valid-AMBL
table. It unchains DEBs. It
decrements any use counts that ware
incremented.

CLNUP deletes all volume mount table
entries that were added.

If an error has occurred during
Open, VSICLNUP is called by CLNUP to
chain and free the VSIs.

61 IDAO192A: DEQBUSY

A DEQ is issued for each data set
that was enqueued busy (in step 16)
to allow other tasks to open them.

63 1IDA0192A

If the ACB is opened successfully,
the VSAM Open routine sets the ACB's
open bit (ACBOFLGS) on. If an error
occurs while opening an ACBE, the
VSAM Open routine or the control
program Open sets the appropriate
error flag.

The VSAM Open routine returns
control to the control program Open
by putting the identifier of the
Open final termination routine,
C'8N', in the WTG table and
transferring control (through the
IECRES macro) to the
Open/Close/End~of-Volume resident
routina. The resident routine
examines the open parametar list
and, if all ACB entries have been
processed by the VSAM Open routine,
raturns to the Open final
termination routine. If not, the
next ACB entry in the open parameter
i;st is processad (return to step

Open modules (IFG0196Y and IFGO0196W)
ensure that an ACB entry in tha open
parameter list is not processed by
any accaess mathod executor routine.

IFG0196V sets the identifier for
:acg VSAM ACB entry in tha WTG table
o 0.

IFG0196W sets the identifiar for
each VSAM ACB entry in the WTG table
to C'8N', the identifier of the Open
final termination routine.

LY26-3907-1 ©® Copyright IBM Corp. 1974,1985

64

66

67

68

69

IFG0198N sets the return code in
register 15.

See "Diagnostic Aids" for details
about the VSAM Open return codes.

IDA0192I: OPENACB

The ISAM-interface Open routine saets
the DCB open bit (DCBOFLGS) to 1 if
the DCB's associated ACB was opened
correctly.

IDAQ0192I: DCBMERGE, AMSMERGE,
VALIDCHK

See the Data Areas microfichae for
details about the DCB.

IDA0192I: DCBEXIT

Register contents passed to tha
user's DCB axit routine ara:

. R1: address of DCB
. R2 through 13: User's registars
[ R14: return address

U R15: address of user's DCB axit
routine

IDA0192I: BFRMERGE

Merge buffer-related information
into the DCB.

IDA0OL92XI: BUILDDEB

The ISAM-interface Open routine
builds a DEB so that:

. There is meaningful DEB
information for the user's
program to examine;

. The DEB fields on which COBOL,
PL/I, and ISAM system integrity
routines depand are properly
initialized;

[ The checkpoint/restart or
abnormal end (ABEND) routines
car examine the task's DEB chain
and close all of the user's DCBs
and ACBs; and

[ The user's program cannot modify
the IICB address or other fields
in the DEB.

The DEB's ISAM-interfacae indicator
is now set on.

See thae Data Areas microfiche for
details about the DCB, DEB, and TCB.

IFG0192I: LOADMOD
Each DCB modula-address fiald

addresses an ISAM~intaerface
processing routina that will

Method of Operation 23
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translate an ISAM record-processing
raquast into a VSAM requast.

The ISAM SYNAD routine is loadad
whan it is specified in the user's
JCL AMP parameater.

The EXLST (built in step 2)
addresses ISAM aexit routines.

For details about the EXLST, see
"Data Areas."”

The DEB (built in step 68) is
initialized to point to tha
ISAM-interfaca FREEDBUF routine.

IDA0192I: BLDRPL, INITRPL, BLDBUFR

RPLs and ISAM-interface buffers are
built for each ACB (tha number of
RPLs and buffers is based on the
ACB's STRNO value for BISAM; one of
each is built for QISAM) that the
ISAM user opens.
the ISAM-interface buffers are to

support ISAM locate mode and dynamic

buffer processing.

IDA0192I: DCBINIT

When ISAM-interface Open processing
completes, thae DCB open flags
(DCBOFLGS) field contains:

. Busy bit on (sat to 0)

. Open bit on (sat to 1)

26 MVS/XA VSAM Logic
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. Lock bit off (sat to 1)

Opan modulaes (IFG0196V and IFGO196W) J

ensure that a DCB for a VSAM entry
in the open parameter list is not
procassed by any access mathod
executor routine.

IFG0196V sets the ID fiald for each
ECBEfor-VSAM entry in the WTG table
o 0.

IFG0196W sats tha identifier field
for each DCB-for-VSAM entry in the
WTG table to C'8N', the identifier
of the Open final termination module
(IFGO198N).

IFG0198N saets tha return code in
register 15.

If the ACB (built by the
ISAM-interfaca Open routine in step
2) is not opened correctly by the
VSAM Open routine, the
ISAM-interface Open routine sets the
DCB open bit to 0 (DCBOFLGS) and
sets all DCB module-address fields
to 0. If the user's ISAM program
issues an ISAM record processing
request without confirming that the
DCB is successfully opened, an abend
0C4 (caused by a branch to address
000) results.

© Copyright IBM Corp. 1974,1985
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Notes for Diagram AD1

If the DCB data-set organization
(DCBDSORG) field indicates that an ACB
is being processed 2nd if the DEBFLGS1
field (in the DEB) indicates
ISAM-interface processing, Close modules
(IGC00020 and IFG0200V) do thea
following:

IGC00020: Bypasses purging of the
outstanding EXCP requests.

IFG0200V: Bypasses DSCB processing and
transfers control to tha ISAM-interface
Close routine, IDA0200S.

1 IDA0200S: FLUSHBFR

The ISAM-interface Close routine
issues & SYNCH macro ts transter
control to the ISAM-interface Load
routine, which issues the final PUT
regu:st, if all of these conditions
exist:

. The DCB was opened for output in
the locate mode and a PUT
request was issued prior to the
CLOSE request (indicated in the
DCBMACRF field).

[ No errors occurred (indicated in
the DCBEXCD field).

] The ACB associated with the user
program's DCB was not previously
closed (indicated in the
ACBOFLGS field).

For details about the ACB, see "Data

Areas."
For details about the DCB and the
DEB, see the Debugging Handbook and

Data Areas microfiche.
2 IDA0200S: DELETRTN

The ISAM-interface Closa routine
resets each DCB module address
field. Virtual storage for the
routines is released to the system
by issuing a DELETE macro against
the ISAM-interface routines that
were loaded by ISAM-interface Open
processing.

3 IDA0200S: CLOSEACB

The ISAM-interface Close routine
issues a CLOSE macro (SVC 20) to
close the VSAM ACB.

Close modules (IGC00020 and
IFG0200V) allow an ACB to be closed
and copy it into the Close work
area.

IGC00020 bypasses the DEB validity
check and the purging of outstanding
EXCP reduests and, if a catalog is
baing closed, calls IFG0O200N to

LY26-3907-1 © Copyright IBM Corp.

1974,1985

locate the TIOT entry and raad thae
JFCB for the catalog ACB.

IFG0200V reads the JFCB for
noncatalog ACBs and tests for the
user program's diagnostic options
(that is, Generalized Traca
Facility), and sets the ID field for
each ACB entry in the WTG tabla to
C'0T*, the identifier of the VSAM
Close module.

VSAM Close Processing
The input is from IFG0200T.
4% IDA0O200T: INIT200T, GETCORE

The module work area and the close
work area are built.

If naither a catalog nor a catalog
recovery area in system storage (SCRA)
is being closed, the dummy DEB is
verified. Unless a dummy data set is
being closed, IDA0200T (ENQFUNC,
ENQINIT, PARMINIT) builds an ENQ
parameter list and issuas ENQ for eveary
data set associated with the user ACB.
The parameter list indicates 'SYSVSAM'
as the major resource and data set nama,
catalog name, rname length, data set
name length, catalog name length, and
'B' (busy) as tha minor rasourca.

6 IDA0200T: FLQUIS, ENDIO

If tha close is not for an ABEND and
is not for improved control-interval
access to load a data set or process
the mass storage volume inventory
data set, the data set is flushed
and quiesced (that is, any I/0
activity yet to be done or already
started is done):

An inner RPL is built and pointed to
the user ACB. The PLH chain is
searched for PLHs connected to the
usar ACB. Tha inner RPL is
connactaed to each PLH and an ENDREQ
macro is issued. No record is
returned for an incomplate input
request (GET or POINT). The output
buffer is written to the VSAM data
set for an incomplete output requast
(PUT or ERASE). After I/0
complaetes, the inner RPL is freed.
IDA0O200T: CLSPATH calls IDA0200B

7 IDA0200T: CLSPATH calls IDA0O200B

The altaernate index in a path is
closed before the base cluster. Seaa
Diagram AD2.

8 IDA0200T: CLSBASE calls IDA0O200B

The cluster being closed may be a
base cluster (part of a path), a
cluster that was not processad
through a path, or an alternate
index that was itself processaed by
the user. See Diagram AD3.

Method of Operation 27
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9 IDAO200T: CLSPHERE user is closing an ACB. Saa
Diagrams AD4 and ADS.
This processing is not dona if an
ACB for the clustaer is still open. 10 IDA0200T: FREECORE, TERM200T ’
For example, two users may have bean .
procassing a cluster, and thae first For a dascription of termination

procaessing, saea Diagram AD7.

J

28 MVS/XA VSAM Logic LY26-3907-1 © Copyright IBM Corp. 1974,1985
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Notes for Diagram AD2
12 IDA0200T

When an upgrade AMBL exists for the
alternate index being closed, a
partial close is indicated for
Diagram ADé processing. For a
partial close, only the string
blocks for the path, not for the
upgrade set, are closed.

For a primary close, the last user
is closing an ACB for the base
cluster—no primary AMBL or related
control blocks need be kept for
further user processing.

LY26-3907-1 © Copyright IBM Corp. 1974,1985

15

17
18
20

IDAO200T

For a secondary closa, at least one
more user still has an ACB open for
the base cluster—the primary AMBLs
and related control blocks must be
kept for further usaer processing.

See note for step 15.

Sea Diagram AD6.

IDA0200T: FREECORE, RMOVAMBL

The AMBL entry is removed from tha

valid-AMBL table and the storage for
the AMBL is freed.

Maethod of Oparation 31
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Notes for Diagram AD3

Tha cluster being closed can be a
basae clustaer that was being
processed through a path, a cluster
that was pot being procaessed through
a path, or an alternate index that
was itself procassed by the user.

24 1IDA0200T

For disconnecting the AMBL and
changing AMBL pointers (step 26), an
ENQ is issued to exclusively control
the resources for the job step.

26 IDAO200T
After AMBL pointers are changed, a
DEQ is issued to free the resources
for the job step.

28 See note for step 15.

LY26-3907-1 @& Copyright IBM Corp. 1974,1985

29

31

32

33

Sea the explanation for a primary
closa in the nota for step 12.

IDAO200T

Tha inner ACB is usad bacausae tha
user ACB contains parameters for

closing a path, not for closing a
basa cluster.

IDAO200T calls IDA0O200B
See Diagram AD6.
IDA0200T: RMOVAMBL

If there was no error, register 2 is
pointed back to the usar ACB.

Unless a catalog, a catalog recovery
area in system storage (SCRA), or
the mass storage volume inventory
data set is being closed, the AMBL
is removed from the valid-AMBL
table.

Method of Operation 33
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Notes for Diagram AD%

35 IDA0200T: CLSUPGR

37 IDA0200T: CLSUPGR
After the last upgrade alternate
index is closed, register 2 is
pointed back to tha user ACB.

38 1IDA0200T calls IDA0O200B
See Diagram ADS6.

40 IDAO200T: RMOVAMBL

%42 IDA0200T: VMTPROC, DCRUCBCT
Usae counts are decremented one way
for closing a catalog and another
way for closing other data saets:
For closing a catalog, the UCB usea

count is dacremented if the UCB
indicated by tha task I/0 table is

LY26-3907~1 & Copyright IBM Corp. 1974%,1985

43
44
45

48

the sama UCB as that indicated in
tha volume mount tabla.

If neither a catalog nor a catalog
recovery area is baing closed and
restart isn't indicated, the UCB use
counts in the voluma mount table area
dacremented for those volumes with
valid serial numbers.

IDA0O200T: FREECORE

IDA0O200T: RMOVAMBL

IDA0O200T: FREECORE, FREESPHR

For information about thae sphaere
block and the protected sphere
block, see "Virtual-Storage
Management™ in "Diagnostic Aids."
IDA0200T: FREECORE

The base information block is

described undar "Virtual-Storage
Management™ in "Diagnostic Aids."
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Notes for Diagram AD5S
51 1IDA0200T

The VAT use count in the valid-AMBL
table is decremented by one.

52 1IDA0200T

The VSRT use count in the
access—-method control block
structure block and in the VSAM
global termination table is
decremented by one.

The AMCBS is described in Catalog
Diagnosis Reference.

LY26-3907-1 © Copyright IBM Corp. 1974,1985

54
55

56

57

IDA0200T: REMVGTT, FREVGTT
IDAG200T: GSRDUMP, SDLOAD

"Recovery with Global Shared
Resources" in "Diagnostic Aids™
describes the dumping of control
blocks.

IDA0200T: FDLVRP calls IDA0192Y
IDA0192Y issues the DLVRP macro.
Forced deletion is discussed under
"Recovery with Global Shared
Resources"™ in "Diagnostic Aids."”

IDAO200T: FDLMSG calls IDAO192P

Method of Opearation
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Notes for Diagram AD6é 65

58 1IDA0O200B: INIT200B, VALCHECK, PROBDT
(calls IDAO192P)

The DEBCHK SVC is used to check the
validity of DEBs.

59 IDA0200B: WRITBUFR, GETCORE,
WRBUFFER, CBINIT, FREECORE, PROBDT

Inner control blocks are built and
the WRTBFR macro is issued to uwrite
data still in buffers. 66

60 See the explanation for a primary 67
close in the note for step 12.

60a IDAO200B: UPCBSVSI
Update the ARDB and AMDSB from the
VSI so that the VSAM catalog update 68
Will have the latest information.
61 1IDA0200B: SHARE, SHAREDEQ, VSIPROC
DEQ is issued. 69

62 1IDA0200B: UPCATACB, UPCATDEQ (calls
IDA0192C), PROBDT

Catalog records are described in

Catalog Diagnosis Reference. 70
63 1IDA0200B: VMTPROC

LY26-3907-1 ® Copyright IBM Corp. 1974,1985

IDA0200B: UPSMF (calls IDA0192S)

One SMF record type 64, is written
for each AMB (for data set or index)
connected to the ACB's AMBL.

For a description of SMF record typea
64—Data Set Status, see System
Management Facilities.

For details about the AMDSB, AMB,
AMBL, and ACB, see "Data Areas."

See note for step 15.

Saee the explanation of a partial
close in the note for step 12. If
neither a partial nor a secondary
close is being done, a primary close
is being done.

IDA0200B: DEHOOK

The DEBCHK SVC is used. It removes
VSAM DEBs from the TCB DEB chain.

IDAO200B: VIRTPROC (calls IDA0192D)
IDA0192D destages data from the
direct-access storage staging drive
to mass storage.

IDAO200B: CBRELE

Method of Operation 39
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Notes for Diagram AD7

(;' 71

72

73

74

C
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IDA0200T: DEHOOK, DECHNDEB
IDAO200T calls IDAOL92C

If a catalog is being closed,
IDA0192C issues a dummy LOCATE to
indicate that the closing of thea
catalog is complete.

Unless a dummy data set has baen
closed (see nota between notes for
steps 4 and 6), a DEQ parameter list
is built and a DEQ is issuad for
every data set associated with the
user ACB. The parameter list
indicates 'SYSVSAM' as the major
resource and data set name, catalog
name, rname length, data set name
length, catalog name length, and 'B’
(busy) as the minor resourca.

IDA0200T: RESTORE

Tha ACB condition befora it was
opened is:

. Open bit (ACBOFLGS) is off.

. Address of the VSAM intarfacae
routinae (IDAO19R1l) is 0.

U Addrass of the AMBL is 0.

° DDNAME field contains the DDNAME
from the TIOEDDNM field in the
TIOT DD entry.

IDA0200T: FREECORE

Tha storaga for the close work araa
and tha module work araea is freed.

IDAO20OT

The VSAM Close routina sets the
ACB's opan bit (ACBOFLGS) off if tha
ACB is closed successfully. If an
error occurs while closing an ACB,
tha VSAM Closae routina or tha
control program Closae sats tha
appropriata arror flag.

Tha VSAM Closa routine returns
control to the control program Close

19764,1985

77

78

79

by putting the identifier of the
Close final termination routine,
X'2L', in the WTG table and
transferring control (through the
IECRES macro) to the
Opens/Close/End-of-Volume resident
routinae. The resident routine
examines the close parameter list
and, if all ACB entries havae bean
processed by tha VSAM Close routine,
returns to the Close final
termination routine. If not, the
next ACB aentry in the close
parameter list is processed (return
to step 4).

Close modules (IFG0200W and
IFG0200Y) ensure that an ACB entry
in the close parameter list is not
processed by any access method
executor routine.

IFG0200W sets the identifier for
:acg VSAM ACB entry in the WTG table
o 0.

IFG0200Y sets thae identifier for
each VS5AM ACPD entry in the WTG table
to C'2L', the idantifiar of the
Closae final tarmination routina.

IDA0200S: FREEBFRS, FREEDEB,
RESETDCB, FREEWA, FREEMAIN

The ISAM-interfaca Close routine
releases tha virtual storage
obtained for tha ACB, the IICB,
DEB, tha RPLs, and tha
ISAM-intarfacae buffers.

IDA02008: RESETDCE

tha

The DCB conditions bafore open ara:

. DCBOFLGS: Opan bit off, lockbit
off (set to 1), and busy bit off

0 DCBDSORG: ISAM-intaerface bit off

IFG0202L saets the raturn code in
ragistar 15.

For datails about tha VSAM Closa
raturn codes, see "Diagnostic Aids."

Mathod of Oparation 41l
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Notes for Diagram AEl
Thae input is from IFG0231T.
2 IDAO231T: INIT231T, GETCORE

The module work area and tha closa
work area ara built.

The dummy DEB is varifiaed. Unless a
dummy data set is baing closed, IDAO231T
(ENQFUNC, ENQINIT, PARMINIT) builds an
ENQ parameter list and issues ENQ for
every data set associated with the usar
ACB. The parameter list indicates
'SYSVSAM' as thae major resource and data
set namae, catalog name, rname length,
data set name length, catalog name
langth, and '"B' (busy) as the minor
resource.

§ IDA0231T: FLQUIS

If the CLOSE (TYPE=T) isn't for
raestart or checkpoint with local
shared raesources, the data set is
flushed (that is, any I/70 activity

5et go ba dona or alraeady started is
one):

An inner RPL is built and pointad to
the user ACB. The PLH chain is
searched for PLHs connacted to the
user ACB. Thae inner RPL is

LY26-3907-1 © Copyright IBM Corp. 1974,1985

connected to each PLH and a FRCIO
macro is issuad. No record is
raturned for an incomplete input
requast (GET or POINT). The output
buffar is written to the VSAM data
set for an incomplata output request
(PUT or ERASE). After I/0
completes, the inner RPL is fread.

IDAO231T: TCLSPATH calls IDA0231B

The alternate index in a path is
closed (TYPE=T) before the base
clustaer. (Seae Diagram AE2.)

IDA0231T: TCLSBASE calls IDA0O231B

The cluster being closed (TYPE=T)
can ba a base cluster (part of a
path), a cluster that wasn't
processed through a path, or an
alternate index that was itself
REgc?ssed by the user. (See Diagram

IDAO231T: TCLSUPGR calls IDA0231B
(Sea Diagram AE2.)
IDA0231T: FREECORE

The storage for the close work area
and the modula work area is freed.

Method of Oparation 43
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Notes for Diagram AE2

Close (TYPE=T) the Base Cluster

The cluster being closed (TYPE=T) can be
a base cluster that was being processed
through a path, a cluster that was not
being processed through a path, or an
alternate index that was itself
processed by the user.

13 IDA0231T: TCLSBASE

The inner ACB is used because the
user ACB contains parameters for
closing a path, not for closing a
base cluster.
14 IDAO231T: TCLSBASE calls IDAO231B
Close (TYPE=T) Upgrade Alternate Indexes
16 IDA0231T: TCLSUPGR
After the last upgrade alternate
index is closed (TYPE=T), register 2
is pointed back to the user ACB.
17 IDA0O231T: TCLSUPGR calls IDA0231B

Close (TYPE=T) the Cluster

LY26-3907-1 © Copyright IBM Corp.

1974,1985

19

20

21

22

24

IDA0231B: INIT200B, VALCHECK, PROBDT
{calls IDAO192P), ERRORFLG

The DEBCHK SVC is usad to chaeck tha
validity DEBs.

IDA0231B: WRITBUFR, GETCORE,
HRBUFFER, FREECORE, PROBDT, ERRORFLG

Inner control blocks arae built and
the WRTBFR macro is issued to write
data still in buffers.

IDA0231B: VIRTPROC calls IDAO192D

IDA0192D destages data from the
direct-access storage staging driva
to mass storage.

IDA0231B: UPCATACB, UPCATDEQ
(calls IDA0192C), PROBDT, ERRORFLG

IDA0231B: UPSMF calls IDA0192S

One SMF record typa 64 is written
for each AMB (for data set or index)
connected to the ACB's AMBL.

For a description of SMF record typa
64—Data Set Status, see System

Management Facilities.

Method of Operation 45
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Notes for Diagram AF
BLDVRP
1 IDA0192Y: DBDCVAL

BLPRM is the BLDVRP paramatar list.
Therae must ba no conflicting
paiggatars, and buffar sizas must be
valid.

2 IDA0192Y: BLDVAT
IDA0192Y: BLDVSRT

The VSAM sharaed resourca tablae is
initialized to raeceive pointars in
subsequant procaessing. Thae control
block structurae for procaessing with
shared rasources is illustrated
undar "Control Block
Intarralationships"™ in "Data Araas."

IDA0192Y: BLDWSHD
IDAO192Y: INITPLHP
IDAO192Y: BLDBUFC
IDA0O192Y: BLDVRP

The addraess of the VSAM shared
rasourca table is put into the
valid-AMBL tablae. If this chaining
cannot ba dona, tha DLVRP procadure
getf control to delate thae raesource
pool.

DLVRP

8 Thare must ba no conflicting
paramaters and no ACBs opaen to use
thae raesource pool. If an ACB is
opan to use it, the DLVRP is
rajaectad.

9 If DLVRP is issuad without a
previous BLDVRP, thaere is no VSAM
sharad rasource tabla.

LY26-3907-1 © Copyright IBM Corp.
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10 IDAO192Y: DELVRP
11 IDA0192Y: FREEVSRT

Forcad Dalation of a Global Resource
Pool

Whaen thae task that issuas BLDVRP to
build a global raesourca pool tarminataes
without issuing DLVRP, tha control
program forcas deletion of the resource
pool. Forcaed daletion of a global
rasourcae pool is dascribaed in Diagram AH
and undaer "Recovary with Global Sharad
Resourcaes" in "Diagnostic Aids."

IDAOCEA4—BLDVRP/DLVRP ESTAE Routinea

IDAOCEA4 is a CSECT in load module
IFG0192A. The racovaery tarmination
managaer (an ESTAE routinae, also callaed
the I70 support recovery routina)
raceivas control for an arror that
occurs in BLDVRP/DLVRP processing and
givas control to IDAOCEA4 for a program
chack, SVC 13, or abnormal taermination.

Unless an SDWA (STAE diagnostic work
area, also called RTCA—racovary
termination communication area) is
passad, IDAOCEA% returns to the recovary
termination manager without procassing.

SDWA contains the address of a pseudo
FORCORE area that was built during
BLDVRP/DLVRP procaessing. IDAOCEA4 usaes
portions of FORCORE for raecovaery.

IDAOCEA4 passas control to IDAOCEAL for
error raecording (seae Diagram AG).
IDAOCEA4 initializes raegistars for
transfarring control. Ragistaer 8
contains the address of a dummy common
0/C/EQOV racovary routina paramatar list
(mappaed by IECRRPL) in the psaudo
FORCORE. Ragister 13 contains tha
addraess of a ragistar save area in the
psaeaudo FORCORE.
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Notes for Diagram AG

The VSAM data-set management recovery
routine (IDAOCEALl) runs under the direct
control of either the 0/C/EQV recovery
routine or the BLDVRP/DLVRP ESTAE
routine (IDAOCEA4), each of which is an
ESTAE routine. IDAOCEAl causes logging
of information that indicates the
processing that precedad the error. Sea
"Open, Close, and End-of-Voluma
Diagnostica™ in "Diagnostic+Aida" for a
discussion of dumps associated with
arrors in Open, Close, and End of
Volume.

1 IDAOCEAL

RRFAMSTR equal to 0 indicates that
neither VSAM nor ISAM-interface
processing was involved in the
error.

3 IDAOCEAL calls IDAICIAL

IDAICIAl frees the ISAM-interface
work areas whan the error cannot bea
recovered from and records

LY26-3907-1 © Copyright IBM Corp. 1974,1985

information in the SYS1.DUMP of the
SYSABEND data set. IDAICIAL is
discussad further under "Open,
Close, and End-of-Volume
Diagnostics” in "Diagnostic Aids."

IDAOCEAL

If the nama of tha modula or of tha
CSECT can't be determined, the namae
IDAOL192X is indicated. If the aerror
occurrad while control was being
passaed between IFG0192A and the main
load module IDAO0192A, the nama
"IDAObbbb" is indicated.

Tha indicators set in SDWA are
discussaed in datail under "Open,
Closa, and End-of-Volume
Diagnostics”" in "Diagnostic Aids."

IDAOCEAL

"IDAOCEALl' is indicated, unless it

received control from IDAOCEA4, in

which case 'IDAOCEA4' is indicated.
(IDAOCEA4 is describaed in Notes for
Diagram AF.)
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Notes for Diagram AHl

The VSAM task Close executor (IDAOCEA2)
gets control from the data management
resource manager (IFGOTCO0A, also called
task Close) for normal or abnormal
termination of a task or of an address
space, including "out-of-storage" abend.

1 IDAOCEA2

2 IDAOCEA2: JSTERM
RMPLTCBA gives the location of tha
terminating TCB. TCBOTC indicates

whether the region control task is
being terminated.

LY26-3907-1 © Copyright IBM Corp. 1974,1985

O 0 N & U oW

IDAOCEAZ2:
IDAOCEAZ2:
IDAOCEA2

IDAOCEAZ2:
IDAOCEAZ2:
IDAOCEAZ2

IDAOCEA2:
IDAOCEAZ2:

JSTERM calls NMEMTERM
JSTERM calls FALLVGTT

AMEMTERM calls FALLVGTT
AMEMTERM calls SCANGSR

NMEMTERM calls FALLVGTT
NMEMTERM calls SCANGSR

Method of Operation
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Notes for Diagram AH2
12 IDAOCEA2: FALLVGTT

If master memory (ASIDl) is calling
VSAM task close, then the VGTTs ara
not freed.

The pointer in the address-space
control block to the first VGTT in
the chain of VGTTs is removed.
MWANVGTT is pointed to the first
VGTT to make a local VGTT chain.

In processing each VGTT in the chain
(steps 13-16), it is made the current
VGTT by pointing MWANVGTT to the next
ona, until there is no next one (in

which case, MWANVGTT is set to 0).

13 IDAOCEA2: FALLVGTT calls VDECHAIN,
which calls DECGVSRT

If the AMCBS VSRT use count for thae
particular key isn't 0, it is
decremented by the amount in the
current VGTT. If the use count
becomes negative, it is set to 0.

14 IDAOCEA2: FALLVGTT calls FOPEN,
which calls FREECORE

A data set may not be closed because
it was only partially opened or End
of Volume or Close failed. The
header elements in header element
blocks describe storage that has
been obtained for each data set.
"Virtual-Storage Management™ in
"Diagnostic Aids"™ describes HEBs and
indicates which subpools contain
each type of control block.

LY26-3907~-1
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15

16

17

FOPEN usaes thae GDT (global data
table) to daetermine the address
boundaries of global storage. If
thera is a protected sphare block,
FOPEN processes each header aelement
in it, using HEBCNT as an index. If
the storage indicated in a header
element is within the boundaries of
global storage and in subpool 231,
239, 241, or 245, FOPEN usaes its keaey
to free it. Aftar all HEBs area
processad, FOPEN frees the protectad
sphere block and the VGTT.

IDAOCEA2: FALLVGTT calls FLSR, which
calls FREECORE

When a local resource pool is built
(during BLDVRP processing), storagae
in tha system queue area is obtained
for each trio of IOSB-SRB-PFL, and a
VGTT is prefixed to each.

IDAOCEA2: FALLVGTT calls FCTLG

At the end of Open processing for a
catalog, a catalog recovery area in
system storage, or the mass storage
voluma inventory data set, Open
freaes the VGTT, so IDAOCEAZ2 cleans
up for thaese only for termination
that occurs during Open processing.

IDAOCEA2: FALLVGTT calls FSBKR

When obtaining storage for ECBs to
use with ACQUIRE requests, IDA0192E
concatenates a VGTT to tha ECB
storage. If the SBKR request never
completes, IDAOCEA2 will free this
subpool 241 storage.
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Notes for Diagram AH3

The addraess space that built the global
resourca pool, if there is ona, is
raesponsible for delating it. If that
addrass space tarminates without
daleting tha resource pool, the global
storagae usad for it would be lost to tha
systam, unless a raecovary routina forced
its delation. "Racovary with Global
Shared Resourcaes™ in "Diagnostic Aids"
further discus=es forcad dalation and
the dumping of control blocks for the
resourca pool.

18 TIDAOCEA2: S8CANGSR
19 IDAOCEA2: SCANGSR

VSRTASCB aqual to the ASCB address
of tha addraess space being
terminataed indicates that the
addraess space pbuilt tha global
resource pool.

20 IDAOCEA2: SCANGSR
22 1IDADCEAZ2: SCANGSR

CBSVUSE aequal to zaro indicates that
all data sets processing with the
global raesourcae pool have baan
closad.

LY26-3907-1 © Copyright IBM Corp.
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23

26

25

IDAOCEA2: SCANGSR calls FDLVRP

FDLVRP calls GSRDUMP, which
calls SDLOAD (which calls SDUMP)

GSRDUMP passas to SDLOAD the addrass
and langth of each control block or
storage area to be dumpaed. SDLOAD
saves each raturn coda from SDUMP;
FDLMSG (step 25) examines the return
codes to datarmine what return code
to includa in tha massaga to the
oparator. (Tha raturn code
indicataes whether all, soma, or no
araeas were dumped.)

(Areas dumpaed and messages are
discussad undar "Recovary with
Global Shared Raesourcas" in
"Diagnostic Aids.")

FDLVRP calls IDAOl92Y

IDAG192Y daelates the global rasource
pool.

FDLVRP calls FDLM8G, which
calls IDAO192pP

Saae notae about FDLMSG in step 23.
IDA0192P suppressas the GTF trace

and the construction of a message
araa,
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Notes for Diagram Al

When IHJACP02 (IGC0206C) receives
control after the caller issues the
CHKPT macro (SVC 63), the DEB chain is
scanned for a V5AM DEB. If any VSAM
data sets are open, IGC0206C loads and
branches to IDAOC06C. Standard linkage
conventions are observed and register 1
contains the address of the checkpoint
work area. IDAOC06C obtains a module
work area in subpool 252 and a work area
for 170 in subpool 250.

1 IDAOCO6C: RECOVERY

An ESTAE macro is issued to
establish IDACKRAl as the ESTAE
routine. The parameter area to bea
passed to IDACKRAl is initialized.
This parameter area consists of
fields in a dummy Open work area
used for compatibility with VSAM
open modules. The fields in the
work area are DXATCOM1 (base
registar), DXATCOM2 (data registar),
DXATCOM3 (addrass of retry routine),
DXATCOM4 (address of
checkpoint/restart work area),
DXATEXC1l (status information), and
DXATEXC2 (last 4 characters of
module in control).

2 IDAOCO6C: BLDVCRT, GETCORE

BLDVCRT calls GETCORE, specifying
the minimum storage required to
build tha VCRT but requesting the
maximum storage available for
suballocation from a 4K-byte block
in subpool 252. GETCORE raturns the
length actually obtained.

The VCRT header is initialized and
BLDOPEN is called.

3  IDAOCO06C: BLDOPEN, TCLOSE

Build an Open entry for avery
primary AMBL in the sphere. Search
the secondary chain for each primary
AMBL to daetermine if an ACB was
opaenad that required a higher laval
of authorization. The address of
the AMBL with the highast leval of
authorization is repiaced in the
Open entry. A CLOSE (TYPE=T) macro
is issued against the corraesponding
ACB if the AMBL is not the basa AMBL
accassed through a path. The
maximum control intarval sizae for
the Opaen entriaes is sat in tha VCRT.

% IDAOCO6C: BLDVCRT
If AMBCREAT is on in the AMB and if

LY26-3907-1 © Copyright IBM Corp. 1974,1985

10

AMDDST (a KSDS) is on in thae AMDSB,
build the VCRT index entries.

IDAOCO6C: BLDINDEX, IDXGET

Build an index entry for avery indax
creata work area (ICWA) that is in
usa. The index GET function of
record management is used to save
the control intaerval for each ICWA
in usa.

IDAOCO6C: BLDVCRT

If BIBUPT in the BIB is nonzero,
build tha VCRT upgrade entrias.

IDAOCO6C: BLDUPGRD

Build an upgrade entry for every
upgrade table (UPT) entry. For each
upgrade entry, set the VCRCISIZ
field (initially set by BLDOPEN) to
the CI size for the upgrade clustar
or the current maximum CI siza,
whichever is greater.

IDAOCO6C: BLDVCRT, GETRTN

If the cluster was not open for
craeaate mode and it is an
antry-sequenced data set with
repositioning requaested, the curraent
control interval is saved. Thae
repositioning request will not be
honored if the cluster is not opan
for output. The checkpoint will
fail if an upgrade path exists and
repositioning was raequested.

IDAOC06C: HEBSAVE, BLDHEBS

For avery clustaer in the sphera,
savae all the header elaments with
thae exception of thae DEB block, the
protectad string block, and the
protected upgradae string block. Tha
address of the save area is placed
in thae VCRT upgrade entries and open
entries, unless therae is a
corrasponding upgrade entry for tha
cluster.

If one or more sphere blocks aexist,
save the header elemants that are
chainad off BIBSPHPT.

If the sphare was opaned with the
LSR option, savae only thae EDB block
headar alaemants.

IDAOCO6C

If there are no morae AMBLs on tha
primary AMBL chain, modula work
areas arae fraead, ragisters are
raloadaed, and control is raturned to
IGC0206C.
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Notes for Diagram AJ

IGCONO6C is given control after the core
imaga records (CIRs) have been written
to the checkpoint data set. IDAOIY96C is
loaded and branched to unconditionally.
Standard linkage convaentions are used,
and register 1 contains the address of
the checkpoint work area.

1 IDAOI96C: RECOVERY

Issue an ESTAE macro to establish
IDACKRALl as the ESTAE routine.
Initialize the parameter area to be
passed to IDACKRAL.

2 If CKRETCOD in the checkpoint work
area is not zero or not X'l0',
bypass building the SSCR.

LY26-3907-1 © Copyright IBM Corp. 1974,1985

IDAOI96C

Obtain storage for the VSAM SSCR
from subpool 253 and place the
address in the checkpoint work area
(CKSSCR). Initializa tha SSCR
haeadar and copy the JSCBSHR field
for the data.

IDACI96C: CLEANUP

IDACI96C is an external entry called
for cleanup processing by IDACCO06C
(error) and IDAOAO5SB (normal). It
is processed in-line by IDAOI96C
(normal or error). If JSCBSHR is
nonzero and an AMBL exists that
points to a BIB (which in turn
points to a VCRT), then tha storagae
chain pointed to by the VCRT is
fraed and all pointers to VCRTs are
cleared in all BIBs.
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Notes for Diagram AK

IDAOCO5B restores the address of the VAT

in the JSCB, frees the DEBs for AMBs,

and marks VSAM ACBs not closable by task

close. IDAOCO5B is called from

IGCONO5B. Standard linkage conventions

are used, and register 1 contains the
address of the restart work area.

1 IDAOCO5B: RECOVERY

The ESTAE macro is issued to
establish IDACKRALl as the ESTAE
routine. The parameter area is
initialized.

2 IDAOCO5B

The SSCR and the address of the VAT
are validity-checked. The JSCBSHR
field is initialized from the SSCR.

3 IDAOCOSB: FIXDEBS, DEBFREE
The address of the DEB chain is

LY26-3907-1 © Copyright IBM Corp. 1974,1985

obtained from RSINT in the restart
work area. A VSAM DEB is identified
by X'01' in DEBAMTYP. If the first
byte contains X'A0', DEBDCBAD points
to an ACB.

If the first byte contains X'40',
DEBDCBAD points to an AMB.

If DEBDEBB is zero, the end of the
DEB chain has been reached.

The DEB extension is pointed to by
DEBXTNP (offset — 8). A modeset to
key 5 is done to issue the FREEMAIN.

If DEBDEBB is zero, the end of the
DEB chain has been reached.

IDAOCO5B: FIXDEBS

Set DEBXCDCB to indicate to task
close not to close the VSAM ACB.

If DEBDEBB is zero, the end of the
DEB chain has been reached.
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Notes for Diagram ALl

IDAOAOSB constructs control blocks
required by VSAM Open modules and then
gives control to those modules to
reestaklish the control block structure
and data set contents as reaquired for
repositioning. IDAOAOSB is called from
IGCOTO5B. Standard linkage conventions
are used, and register 1 contains the
address of the restart work area.

1 IDAOAOSB: RECOVERY

An ESTAE macro is issued to
establish IDACKRAl as the ESTAE
routine. The ESTAE parameter area
is initialized.

2 The common Open work area and the
V5AM Open work area are initialized.
An enqueue parameter list is
initialized for locking a cluster
during restart Open processing.

3 IDAOAOSB: BLDVSRP, IDA0192Y

A BLDVRP parameter list is
initialized and IDA0192Y is called
to build the SRBs, I10SBs, and PFlLs
in global storage and to chain those
blocks to the existing LSR pool.

% IDAOAOSB: BLDVSRP, IDAOLl92Y

After the VATVSRT field is saved and
cleared, BLDVRP function is used to
build an LSR pool to use for all 1/0
during restart. One set of buffers

LY26-3907-1 © Copyright IBM Corp. 1974,1985

is obtained with the buffer size
equal to the nearest 4K-byte
multiple higher than the largest CI
size for any cluster open in the
memory.

The Open work areas are initialized
with information pertinent to the
sphere currently being processed.
The VMTs for the checkpointed
structure are freed.

For every user ACB open in the
sphere, the JFCB is read into the
common Open work area and IDAO192F
is called to rebuild the VMTs and
mount the volumes.

IDAOAOS5B: BLDOPEN, BLDUPGRD,
IDA0192B, IDA0192Z, IDAO192Y,
IDA0O192C

Before calling IDA0192B to
reestablish enqueues and rebuild (or
refresh) the control block structure
for a cluster, the volume serial and
high-used RBA are saved from each
ARDB and the statistics fields are
saved from the data (and index)
AMDSB.

After returning from the Open
modules, the AMDSB statistics are
checked for modifications if
AMP='CROPS=NRC or NCK' was
specified. The fields tested are
AMDNLR, AMDIREC, AMDDELR, and
AMDUPR.
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REBUILD VSAM CONTROL BLOCKS

VSAM RESTART:
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Notes for Diagram AL2
8 IDAOAOSB: REPOSITN, VERIFY

Reposition any data set in create
moda. Reposition any
entry-sequenced data set, unless an
associated upgrade path is open or
NRE or NRC is specified. Unless the
SPEED option was specified when the
cluster was defined, preformat the
index component for a key-sequenced
data set and the data component for
an aentry-sequenced data set.

If the data set was not eligible for
repositioning, SYNCH to record
management to set the high-used RBA
(VERIFY).

9 Frea all EDBs saved from the
checkpointed structure by scanning
HEB save area headers for VCRHFREL
being on. Free all save lists:

The CSL chain is pointed to by
BIBCSL.

Tha DSL, ESL, SS5L, and PSL
chains are pointed to by their

LY26-3907-1 © Copyright IBM Corp. 1974,1985

10

11

respective fields in the Opean
work area (OPW).

IDAOAOSB: FREECORE, IDA0192M

Free all EDBs saved from tha

checkpoint control block structurae.

Call IDAOL192M to free all excess

fpa:e in the sphere. Free all save
ists.

IDAOAOSB: DELVSRP, FIXDEBS,
IDACI96C, IDAO192Y

IDAD0192Y is called to dalete the
resource pool used by restart.

The DEBS for the VSAM ACBs are movad
to the top of the TCB DEB chain.

The DEBXCDCB bit is reset to allow
task close to issue a close against
the ACB.

IDACI96C is called to clean up the
control blocks used by VSAM
checkpoint/raestart.

If an error occurs during restart,

message IHJ009I is issuad and VSAM
control blocks are not fixed.
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Notes for Diagram AM

IDACKRAl performs ESTAE processing for
VSAM chackpoint/restart. If an SDWA is
available on entry, a message is
formatted and an attempt is made to dump
storage and exit to a retry routine.

1 If an SDWA is not available
(indicated by register 0), control
is returned to RTM so abnormal
termination can continue.

2 The message below is formatted in
the SDWA.

3 The SDUMP parameter list is moved to
the SDWA and the SDUMP macro is

If IDARCKPT in the ESTAE parametar
list (pseudo FORCORE) is on,
checkpoint is in control.

The return code, either 241 or 242,
is set in the second byte of
RSRETCOD.

The message code, either 241 or 242,
is set in the second byte of
CKMSGCOD, and the return code,
X'0C', is set in the second byte of
CKRETCGD.

If IDARCURS in the ESTAE parameter
list is on, this is a recursive
execution of the ESTAE routine.

issued.
MACHINE CHECK
PROGRAM CHECK LOCATION=nnnnnn
VSAM CHECKPOINT (IDAOXXXX) RESTART KEY DEPRESSED
RESTART PAGING ERROR

ABEND Snnn,Unnn,REGISTER 15=nnnnnnnn
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Notes for Diagram BBl

2 Savaeral RPLs may be chainaed togather
to process mora than one record with
a single mecro requaest. For
exampla, a GET requast associated
with a chain of three RPLs raturns
three records to the user's problem
program.

3 The number of placeholders is based
on the STRNO parameter in thae ACB
control block.

Each placeholdaer is examined to
determine whether it is available
for assignment to the request
string. (Note: Once a placeholder
is assigned to a request string,
this association is fixed until an
ENDREQ macro or a direct request
that doesn't require placeholder
retention is issued against the RPL
at the head of the request string.
After the ENDREQ or direct
processing is completed, the
placeholder is available for
reassignment to another
request-string.)

When no placeholder is available in
the list of placeholdars for
assignment to a request or request
string and resources are being
shared in a VS5AM resource pool or a
previously empty data set is being
loaded, an error code is set and a
raturn is made to the caller.
Otherwise, IDA0O19R1 calls IDAO19RU
(IDAXGLPH) to obtain additional
placeholders. If a placeholder is
available, its identifier is placed

LY26-3907-1 © Copyright IBM Corp. 1974,1985

in the RPL associated with the
usaer's macro request.

If any of tha following raestrictions
ara violataed, an error coda is sat
in the associated RPL and the
remaining RPLs (if any) in the
raquast string are posted as
incomplate:

Keyed Request Errors

Keyved raequests against an
entry-sequenced data set are not
allowed.

Requests based on a generic kay must
inilude a specified key-langth
value.

Specified key lengths may not exceed
the maximum key length value definad
for a data set.

Addressed Request Errors

An addressed PUT-add request against
a key-sequenced data set is not
allowed.

An ERASE request against an
entry-sequenced data set is not
alloued.

An addressed request against a
relative record data set is not
allowed.

control Interval Request Errors
Control intarval raquests may not be
issuad against a data set unless thae

data set was opened for control
interval processing.
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G Vs EC

VSAM Record-Management Processing by Request
Type (continued)

ENDREQ Macro Processing:
for request processing related to an old data set

for request processing related to a newly created
data set

CHECK Macro Processing:

VERIFY Processing:

Control-Interval Access Processing:
for retrieving control intervals
for creating a data set

for updating control intervals

MRKBFR Macro Processing:
WRTBFR Macro Processing:
SCHBFR Macro Processing:
TERMRPL Macro Processing:
CNVTAD Macro Processing:
MNTACQ Macro Processing:
ACQRANGE Macro Processing:
Path Processing:

for processing a request to gain access to a
base cluster through an alternate index

Upgrade Processing:

for upgrading a changed base cluster’s alternate
index(es)

Buffer Management:
End-of-Volume Processing:
for obtaining the next volume

for allocating additional space

ISAM-Interface Request Translation for QISAM
ISAM-Interface Request Translation for BISAM

Diagram BK1

Diagram BK?2
Diagram BL

Diagram BM

Diagram BN1
Diagram BN?2

il Bl

Diagram BN3

Diagram BP1
Diagram BP2
Diagram BP3
Diagram BW
Diagram BX2

Diagram BX3
Diagram BX1

Diagram BQ

i

Diagram BR

Diagram BS

Diagram BT1
Diagram BT?2

Diagram BU1
Diagram BU2

5
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Notes for Diagram BB3

10 UWhen two request-strings are
competing concurrently for a
serially reusable resource, the
sacond string is deferred.

Whaen tha deferred request is
synchronous, a WAIT macro will have
been issuad against its ECB. When
the DIWA is released by another
raquaest string, control is returned
to a synchronous request at the

LY26-3907-1 © Copyright IBM Corp. 1974,1983

point at which it issued the WAIT by
module IDAO19SE.

It posts the requaest-string's ECB to
eliminate the wait condition.

If an asynchronous raequaest is
deferred, a return address will have
baen placed in its placeholdar, and
when the serially reusable resource
becomes availeble, a branch is made
to that addraess.
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DIAGRAM BC. GET-DIRECT PROCESSING: DIRECT RETRIEVAL
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Notes for Diagram BC

L 1

Ke¥ed Processing—Key-Sequenced Data
se

IDAO19RA

When the request is keyed, an index

search must be performed. The index
level at which the search begins is
based on the following
considerations:

. For skip-sequential processing,
the index search starts at the
sequence set—normally at the
index record pointed to by the
current PLH. If the PLH is
invalid, the search starts at
the first record in the sequence

of the boundary of the control
interval within which it falls.

IDAOI9RG calls IDAO19S6

IDA019S6 is called if the CIDFBUSY
bit has been detected in the CIDF
indicating a CI split was
interrupted or is still in progress
for the CI. IDA01956 will set a
return code and reason coda in tha
RPL if the CI cannot be repaired.

This step doesn't apply to a
relative record data set.

IDAOI9RG calls IDAOIORT (IDADARTV)

A spanned record is ratrieved.

set. IDADARTV calls IDAO19RZ (IDAFREEB)

. For direct processing, the A segment is moved to the usar's
search starts at the highest area. The buffer is freed.

level of the index.
IDADARTV calls IDAOI9RZ (IDAGNXT)
IDAOI9RA calls IDAO19RB, which

calls IDAOI9RZ (IDAGRB) The next segment is obtained.

The index record at which the search 4 IDAOLI9RSG
is to start is moved into an index
buffer. If the user is performing locate

processing, the address of the
IDAOI9RB calls IDAO19RC record is moved into the user area.
If the request is for update and an
upgrade set exists, IDAOLIY9RU is

The index record is searched for an
entry that is greater than or equal

W to the search key. called to save the LLOR (least
length of the record that contains
IDAOISRB all key fields). (See Diagram BR.)

IDAO19R4 calls IDAO19S6

IDA019S6 is called if the CIDFBUSY
bit has been detected in the CIDF
indicating a CI split was
interrupted or is still in progress

When the search is unsuccessful, the
next record in logical sequence is
searched. If the search is
successful and a lower index level
exists, the search is performed on
the index records in the lower

level. for the CI. IDA019S6 will set a

. . return code and reason code in the
Ke¥ed P:OCESSIng—-Relatlve Record RPL if the CI cannot be repaired.
Data Se

Relative Record Processing
IDAO19RR

IDAO19RR

The relative record number spacified
as a search argument is converted
into the RBA of the control interval processing, the address of the
that contains the record, plus the record is moved into the user's
offset of the record in the control area.

interval.
5 IDAO19R4: RLSEBUFS (calls IDAO19RZ)
IDAOIS9RR calls IDAO19RZ (IDAGRB)

If the user is performing locate

If the request is direct and naithaer
update, note-string-position, nor
locate mode is specified, the
contents of the buffer are not
logically needed by the next raequest
and the buffer is released. If the

The control interval is read in by
the RBA.

Addressed Processing

IDAO19RA user is processing wWwith shared
resources, any index buffer is
The RBA specified as a search freed.
L' argument is converted into the RBA

Relative Record Processing

LY26-3907-1 © Copyright IBM Corp. 1974,1985 Method of Operation 77
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IDAOISRR calls IDAOI9RZ (IDAFREEB) updatae, note-string-position, nor
locate moda is spaecifiad, the buffar ,
If tha requaest is direct and naither is raleased. ’

J
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Notes for Diagram BD
Ke¥-sequenced or Entry-sequenced Data
se

1 IDAOL19R%
2 Foruward Processing
IDAO19R%: ADVPLH

IDAADVPH calls IDAO19RZ (IDAFREEB)

The currant control interval is
released.

IDAADVPH calls IDAOL9RZ (IDAGNXT)

The precading control interval is
retriaeved.

4 IDAOL9RG calls IDAOLISRT (IDADARTV)
Normal GET-sequential processing
advances the racord pointar to the A spannad record is retrieved.
next record in physical sequaence in
tha data buffer. IDADARTYV calls IDAOI9RZ (IDAFREEB)
If the advanca positions tha raecord A saegmaent is moved to the user's
pointer to the end of a control area. Thae buffer is freed.
interval, the following processing
is performed: IDADARTV calls IDAO1I9RZ (IDAGNXT)
IDAOLI9R% calls IDAOLI9RZ (IDAFREEB) The next segment is obtained.
Tha current buffer is releasaed. 5 IDAOL19R%: DATARTV
IDAOI9R% calls IDAOI9RZ (IDAGNXT) If the raquest is for update and an

upgrade set exists, IDAOIYRU is

The next control interval is callad to save the LLOR (least
retriaeaved. If the next control length of the record that contains
interval contains all free space., all key fialds). (See Diagram BR.)
the retriaeval process continues
until & control interval containing Ralative Record Data Sat
data is acquired.

1 IDAOISRR

IDAOL19R% calls IDA019S6

IDA019S6 is callaed if the CIDFBUSY

bit has baean detacted in the CIDF
indicating a CI split was 2
intaerrupted or is still in prograess

for this CI. IDA019S6 will set a

return code and reason code in the

RPL if the CI cannot bae repairad.

Backward Processing
IDAO19RG calls IDACI9RV (IDAADVPH)

Normal processing advancaes the
racord pointaer to the preceding
racord in RBA sequaencae in the data
buffar.

IDAO19R% calls IDACG19386

IDA019S6 is called if the CIDFBUSY
bit has baan datacted in the CIDF
indicating a CI split was
interrupted or is still in progress
for this CI. IDA019S6 will sat a
return code and reason code in the
RPL if the CI cannot be repaired.

If the raecord pointer points to the

baginning of a control intaerval, the
following processing takes place!

LY26-3907-1 © Copyright IBM Corp. 1974%,1985

The data buffer contains the current
control interval.

IDAO19RR: ADVPLH

The record pointer is advanced for
normal sequential procassing or
backed up for backward sequential
procaessing. If the record pointer
points to the end of the control
interval for normal processing or
the baginning of tha control
interval for backward procaessing,
the following procaessing takes
placet

IDAOLSRR calls IDAOLORZ (IDAFREEB)
The current buffer is relesased.
IDAOLIORR calls IDAOI9RZ (IDAGNXT)

For normal processing, the next
saequential control interval is
ratriaved, and the raecord pointer is
sat to the first record. For
backward processing, the preceding
saquential control interval is
retrieved, and the raecord pointer is
sat to the last record.

IDAOLISRR

Mathod of Operation 81
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Notes for Diagram BE
1 Create Mode Processing

IDAO19RG: SQICHECK (calls IDAO19RZ
(IDAGNNFL))

When processing is in create mode
and the current request is the first
requaest after opening the data set,
a buffer is assigned to the request.

IDAO19R%G: SQICHECK

The buffer is initialized and buffer
output is positioned to the first
control interval associated with the
data set.

Add-to-End or Mass Insert
(Noncreate) Processing

IDAO19R%: GETINCI (calls IDAOL9RA)

The address of the desired control
interval is established by GETINCI,
and IDAO19RA determines whether the
control interval in the current data
buffer has that address. When it
does not, excess buffers are
released (IDAOL9RA calls IDAOL9RZ
(IDASBF)) and the desired control
interval is moved into the buffer
(IDAO19RA calls IDAOL19RZ (IDAGRB)).

2 IDAOL9RSG calls IDAOISRU

% IDACGIORM calls IDAOLORT
If the buffer is not empty, IDAO19RT
calls IDAO19SA to obtain an empty
buffer.

5 IDAOL1SRT

The record segment is moved to the

LY26-3907-1 © Copyright IBM Corp. 1974,1985

buffer, and the CIDF and RDFs are
built.

IDAOI9R% calls IDAOLI9RM

When there is insufficient space to
contain the new record, IDA0O19RM
calls IDAO19SA and the following
processing is performed:

IDAOL9SA calls IDAOISRZ (IDAFREEB)

The current data buffer is releasad
to be written.

IDAO19SA: EOCA

When no more control intervals in
the current control area can be
used, IDAO019SA calls IDAO19RZ
(IDAWRBFR) to ensure that all output
to the current contrecl area is
completed. Then, after positioning
to the next control area boundary, a
test is made to determine whether
the new control area address exceeds
the limits of the data space
allocated to the data set. If the
data space is exceeded, IDA019SA
(EOCA) calls IDAO19SE (IDAEOVIF) to
issue an SVC 55 in order to allocate
additional extents to the data set.

IDAO19RM

Before moving the record into the
control interval, an RDF is created
for the new record.

Actually, this process occurs at
step 6. It is not determined that a
control interval is full until an
attempt is made to insert the next
new record.
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Notes for Diagram BF 3 IDAOLI9RM calls IDAOISRT, which
calls IDAO19SA
1 IDAOI9RG calls IDAOISRZ (IDAGNNFL)
IDA019SA gats an empty buffer.
The buffer control block entries are IDAOL9RT moves a segmant to the
searched for an unassigned entry. ampty buffaer.
The first unassigned entry found is
assigned to tha current request. 4 IDAO19RG calls IDAO19RM

C
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Notas for Diagram BGl
1 IDAO198SA calls IDAO19RG
2 IDAO198SA calls IDAOI9RZ (IDAFREEB)

The buffer is madae availabla for
assignmant to another requast;
howavar, tha naext request that
attampts to usae tha buffar must
fizst write the contants to the data
sat.

3 IDAOL9SA calls IDAOL9RZ (IDAGNNFL)

The BUFC for the naxt available
buffar must ba written bafore it can
ba used. If the buffaer must be
written, buffar managaemant calls the
I/0 managaer, IDAM19R3, to perform
the write oparation, and a wait is
paerformaed to ensure that the I/0 is
complatad. (Nota: Tha IDAGNNFL
procadurae is called whaen processing

LY26-3907-1 © Copyright IBM Corp. 19764,1985

in craate moda or whan adding to tha
and of an entry-saquaenced data set
in update moda. Write oparations
for PUT-sequential processing are
initiataed only by IDAGNNFL.)

IDAO19SA
IDAO19SA: EOCA

More control intarvals cannot be
addaed to the current control area if
tha kay of the last raecord in the
last data control interval equals
the high kay of tha current or only
kay ranga or {f there aren't enough
fraespace control intervals
ramaining in the control area to
hold tha new racord and to maintain
freaspaca requiremants (that is, teo
maintain tha numbaer of freespace
control intaearvals par control area
spacified by tha usar).

Method of Operation 8!
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Notes for Diagram BG2

6 IDAO19SA: EOCA (calls IDAOL19RZ 9

(IDAURBFR))

Other than the current data buffer,
all the data buffers that have not

been previously written are uritten
to the current control ares.

7 IDAO19SA calls IDAO19RG

LY26~3907-1 © Copyright IBM Corp. 1974,1985

10

IDAO19SA calls IDAOL9RK

IDAO19SA

IDAO19SA calls IDAOL19RS (IDAEOVIF)
The end-of-volume processor is
called to allocate additional
aextant(s) to the data set if
necessary.

IDAO19SA calls IDAOISRK

Mathod of Opaeration
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Notes for Dijagram BG3

‘ 11 IDAO19RG calls IDAO19RN (IDAAQR)

C

Tha index address-range-definition
block (ARDB), which governs the
range of keys that include the new
index entry's key, is located. The
field in the ARDB that contains the
address of the next available
freespace control interval is placed
in the index create work area
(ICWA).

IDAOI9RG calls IDAO19RZ (IDAGNFL) 13
An index buffer is assigned to the
requast.

IDAO19RG: INTNEWRC

The contents of the index buffer are
set to 0 and the following items in
the buffaer are initialized to form
an index record: header, dummy
entry, CIDF, RDF, and freespace data
control interval pointers (if the
request is for a sequence-set
record).

12 1IDAOI19RG: IDAIST

Before the new entry's key is
compressed, the current, previous,
and section key values in the ICWA
are updated; the current key becomes
the previous key, the new key
becomes the current key, and the
section key is updated if a new
section entry has been built.

The new key is compared with the
previous section key, and a count of
the common leading characters in the
keys is set as a front compression
value. (Note: The new key is
front-compressed as if it were for a
section entry even though it may not
be. Because they front-compress
less, section entries are slightly
larger than normal entries.)

When the current index record is a
sequence-set index record, the
current key is rear-compressed
relative to the next data-record
key, that is, the key of the first
data record in the next data control
interval. The next data-record key
is in the record located by the
RPLAREA field.

The characters in the keys are
compared from left to right until 2
corresponding characters in the
respective keys differ in value.

The current key is then truncated at
this point.

LY26-3907-1 © Copyright IBM Corp. 1974,1985

The length of the new entry is
established, based on the compressed
key and section pointer, F, L, and
normal pointer field lengths. When
there is an inadequate amount of
unused space in the current index
record to contain the new entry, a
return is made to the caller,
IDA0O19SA, to obtain a new control
area. (Note: IDAO019SA recalls
IDAOLY9RG to write the current index
record and to create an entry for
the newly completed index record in
a higher-level index record.)

section Entry Processing
IDAO19RG: IDAIST

Move the F, L, and key values into
the dummy entry, which becomes the
new saection entry. Then set the
offset to the new dummy's F field in
the new section entry's LL field.
(Note: The offset in the LL field is
incremented by the displacement to
each succeeding new dummy entry's F
field until a new section entry is
established. The process then
repeats for each succeeding section
entry until the record is filled.)

When a previous section entry
exists, it is linked to the neuw
section entry by setting the
displacement between the F fields of
the new and previous section entries
in the previous section entry's LL
field.

When the insertion is to a
sequence-set record or when an
index-record split was just
performed on the index record to
receive the new entry, the next
freespace control interval pointer
in the index record is moved into
the dummy record. (Note: During
create processing, a dummy record is
aluways maintained as the highest
possible key in the index in order
to make the index complete and
searchable even while it is being
created.)

When the new section entry is made
in a high~level index record, the
RBA of thae current index record in
thae next lower index level is
converted to an index entry pointer
and placed in the dummy entry.
(Note: There is an ICWA for each
level of the index. Each ICWA has a
field containing the RBA of the
current index record at its
particular index level.) When the
current index record in the next
lower level is completed, its high
key will be placed in the dummy
entry and this cycle continues.
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Normal (or Nonsection) Entry
Processing

IDAOI9RG: IDAIST

The current kay is front-compressed
relative to the previous kay. The
front compression performed in step
12 is basaed on the assumption that
the new entry is a section aentry.
Only the rear compression performed
for step 12 is valid in this normal,
or nonsaection, entry casa.

Tha key length is calculated and the
F, L, and key values are moved into
the new entry.
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When a section entry has not been
built, the section entry pointer in
the index record header is advanced
to point to the F field in the new
dummy entry.

Whan a section entry has baeen built,
tha LL field is incrementaed by the
displacement between the new entry's
F field and the new dummy entry's F
field (see also Nota 13, "Section
Entry Processing,™).

For a description of how the dummy
entry's pointer is derived, sea Note
13, "Section Entry Processing."
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Notes for Diagram BG¢%

‘ 15 1IDAO19RG
The base RBA is the RBA of the data

control area controlled by the indax
record. During index create, the
dummy entry points to tha freespace
control interval following the last
control interval in the control area
into which data records were
inserted. At the end of
index-create processing, the dummy
points to the control interval
containing the high-key record of
the data set.

16 1IDAO1SRG calls IDAOL19RJ (IDAKWR)

20

This operation overlays the index
record that was generated by step 21
when this procedure was previously
entered.

17 1IDAOI9RG calls IDAOLI9RN (IDAAQR)

The index address range definition
block (ARDB) that governs the range
of keys that includes the new index
entry's key is located. The
contents of the field in the ARDB
that contains the address of the
next available freespace control
interval is placed in the ICKWA.

18 1IDAO19RG: INTNEWRC (calls IDAOLIS9RZ

( (IDAGNFL))

An index buffer is obtained, the
buffer is cleared, and it is then
initialized as a sequenced-saet or a
high-level index record.

2l

When the index record is high level
(see Note 19), a pointer to the
lower-level index record just
written (see Note 21) is moved into
the new higher-level index record as
the dummy entry representing the
highest key of thae current level of
the index.

19 Steps 17 through 27 repraesent a
repeating sequence of operations

that retain control until an index
entry is succaessfully insertad into

C

LY26-3907-1 © Copyright IBM Corp. 1974,1985

an index raecord on the indax lavel
abova thae laevel on which a naw index
racord is created. The first time
through this code, processing is
diraected at tha sequence-set level
of tha indax. Subsequaent itarations
ara directaed at successively highar
lavals of thae index.

IDAO19RG: IDAIST

The high kaey of the new lower-leval
indax record is movad into the new
higher-laval indaex record built by
step 18.

Dummy entries are maintained in all
levals of the index as the highest
possible key in each level in order
to ensure that the index is
complete, or searchable, even when
it is being created. If the index
is accessad while it is being
created, an index search, no matter
how high the key of the search
argument, is always satisfied.

For high-levael index records (sce
Note 18), the dummy entry points to
the incomplete index record at the
next lower level, and, for
sequence-set records, it points to a
data control interval.

IDAO19RJ: IDAWR

The new sequence-set or high-laevel
ingex racord is written to the data
sat.

On a sequence-set level, this record
points back to the data control
interval in the control area
belonging to the previous (just
completed) saequence-set record and
is maintained only to make the indax
complete. It is destroved when the
next sequence-set index record is
completed and written to the data
sat (see Note 16).

On a higher laevel, this new raecord
has an entry for the index record
just completed on the next louwer
lavel and a dummy entry for tha new
incomplaete record at that laevel.
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Notes for Diagram BG5S
22 IDAOI9RJ: IDAR

The previous index record at tha
currant index laevel is raeraead.

IDAO1I9RG

25
A horizontal pointer to the naw
raecord on thae current index level is 26
sat in the praevious indax record.

IDAOLISRG calls IDAOI9RN (IDAER)

The dummy entry in the index record
is arased, and the last (high-kay)
antry, or entry preceding the erasad
dummy entry, is converted to a
saction antry. Thae dummy entry is
removaed without detracting from the
completenass of thae index, bacausea &
naw dummy entry has been created by
steps 20 and 22 (for high-level and 27
saquencae-sat records, raspectivaly)
and becausae the horizontal pointer
in the previous raecord makes tha
dummy entry accessibla.

23 IDAOISRJ: IDAKWR
2% IDAOL9RG calls IDAOLI9RN (IDAAQR)

The index address range daefinition

block (ARDB) that govarns the range

of kays that includes thae naw index
antry's key is located. An ARDB

fiald contains information about the 28
next available freaspace control

intarval; it is placad in thae ICWA.

IDAO19RG: INTNEWRC

Tha buffer is initialized as a

LY26-3907-1 © Copyright IBM Corp. 1974,1985

high-leval index record. A pointer
to the lower-levael indaex raecord just
completed (see Note 19 or 22) is
movad into the new higher-leval
index record as tha dummy entry
represanting the highest kay of the
current levael of the index.

IDAO19RJ: IDAR
IDAOISRG

Tha current key in the ICWA for the
current index level is moved into
tha curraent-key field in the next
highaer lavel's ICWA.

IDAOL19RG: IDAIST

The value in the highar-laeval's ICWA
is inserted in tha current
highar-leval record.

IDAOL9RZ: IDAFREEB

When a new aentry will not fit in the
higher-lavael record, a new
highar-level record is built to
contain the new aentry.

Tha processing of steps 17 through
27 is repeated until an index entry
is successfully insaerted into an
index racord on tha index levael
above the laval on which a new index
record is created.

When this sequence-sat racord is
completad and this routina is
reentared, this record will be
written at stap 16, overlaying tha
dummy sequence-sat record written at
stap 23.
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Notes for Diagram BH1
1 IDAOI9RA

An index search must be performed.
The index level at which the search
begins is based on the following
considerations:

. For skip-sequential processing,
the index search starts at the
sequence set. The search
normally starts at the index
record pointed to by the current
PLH. 1If the PLH is invalid, the
search starts at the first
record in the sequencae set.

. For direct processing, the
search starts at the highest
level of the index.

IDAOI9RA calls IDAOISRB, which
calls IDAOI9RZ (IDAGRB)

The index record at which the search
is to start is movad into an index
buffer.

IDAOI9RB calls IDAOGISRC

The index record is searched for an
entry that is greater than or equal
to the search key.

IDAO19RB

When the search is unsuccessful, the
next record in logical sequence is

LY26-3907-1 © Copyright IBM Corp. 1974,1985

o O 9 &

searched. If the search is
successful and a lower index level
exists, the search is performed on
the index records in the lower
level.

IDAOISRU

If an upgrade set exists, upgrade
the alternate indexes in it. (See
Diagram BR.)

IDACISRA calls IDAOLIS9RZ (IDAGRB)
IDAOLI9RM calls IDAOLSGRT

For spanned-record processing.
IDAOISRT calls IDAOISRE

IDAOL19RE is called until the curraent
buffer, whose address is given in
PLHDBUFC, is empty.

IDAOLI9RT calls IDAOLSRF

The control area is split too, when
the sequence-set record won't hold
enough entries for the
spanned-record insertion.

IDAOLISRT calls IDAOISRC

IDAOISRT calls IDAOL9RS (IDAMVSEG)
IDAOIORT calls IDAOL9RS (IDAADSEG)

IDAOISR4 calls IDAOL9RM
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Notes for Diagram BH2
12 1IDACGIORL
13 IDAOI9RL calls IDAOLYRS

IDAO19RS gets control only when the
old record is a spanned record.

14 IDAOI9RS calls IDAOISRC

15 IDAO19RS: IDAMVSEG
A CIDF and RDFs are built for each
control interval that contains a
segment.

17 See note for step 15.

18 1IDAO19RS: CLEARSEG
An unused buffaer is gotten and
filled with binary zeros and a
freaspace CIDF. It is written for
each freed segment.
IDAO19RS: DELSEG

Entries for unused segments are

LY26-3907-1 © Copyright IBM Corp. 1974,1985

19
20

2l

removed, and
free-data-control-intaerval pointers
are set up.

IDAOLI9RS calls IDAOL9RF
See note for step 15.
IDAOLI9RS: IDAADSEG

Entries for the additional segments
are set up in the sequence set.

IDAOI9RL

The old (unspanned) record is erased
by overlaving it with records to its
right. If the record is the last
record in the control interval, it
is cleared with zeros. IDAOLSRL
then calls IDAOL19RM to insert the
new (unspanned) record.

IDAO1SRM
If an upgrade set exists, the

alternate indexes in it are
upgraded. (See Diagram BR.)
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Notes for Diagram BH3
24 IDAOI9RE calls IDAO19RZ (IDAGRB)

When the current sequence-set index
record has been updated by another
request since it was last read, it
must be raread.

IDAOL19RE calls IDAO19RZ (IDAFREEB)

When the current data control
interval has been updated by another
request since it was last written,
it must be rewritten to preserve
those updates from possible loss.

25

If the record is to be inserted at
the end of a control interval or if
it is one of a sequence of records
to be inserted at the beginning of a
control interval, the control
interval is not split and the record
is placed in the next control
interval currently containing
freespace.

If the request is a direct request
to insert a record at the beginning
of the control interval or if it is
either a direct or sequential
request to insert a record at some
point other than the beginning or
end of the control interval, the
control interval must be split.

If the request is a sequential
request, the control interval is
split at the point at which the data
record is to be inserted.

If the request is a direct request,
the record boundary nearest to the
midpoint of the control interval is
used as the split point.

The RDFs are divided among the
control intervals so that they
remain associated with their
respective records.

IDAOL19RE calls IDAO19RZ
(IDAGNFL) and IDAO19RE (BUILDFS)

A work buffer is obtained, converted
to freespace, and attached to the
data insert work area (DIWA). The
work buffer is used to perform the
record insertion processing.

LY26-3907-1 © Copyright IBM Corp. 1974,1985

26
27
28

29

30

IDAOLSRE

Records to the right of the split
point in tha old control interval
are moved into the new freespace
control interval. Then the moved
records are zeroed-out in the old
control interval, and the freespace
pointers in each control interval's
CIDF are adjusted.

IDAOL9RE calls IDAOL9RF
IDAOL9RE calls IDAO19RM
IDAOI9RE calls IDAO19RH

The new index entry reflects the
high key of the data records within
the new data control interval. If
the new index entry fits in the
index record, the buffer that
contains the record is not written
to the index until the new data
control interval is written to the
data set.

IDAOLSRE calls IDAO19RZ (IDAWRBFR)

When a control interval occurs, the
old data control interval is written
with the CIDBUSY bit off.

IDAOI9RE calls IDAOL9RZ (IDAURBFR)

The new data control interval
residing in the work buffer
associated with the DIWA is written.

IDAOL9RE calls IDACL9RH (IXIDAKR)

The updated index record residing in
the index buffer associated with the
current placeholder is uwritten.

IDAOL9RE calls IDAO19RZ (IDAURBFR)

When a control interval split occurs
(see Note 25), the old data control
interval associated with the current
placeholder is written with the
CIDFBUSY bit off.

If the record insertion is
unsuccessful after the control
interval has been split, a second
pass results in a successful
insertion—IDAO019R4 has verified
that the record fits in a control
interval.
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Notes for Diagram BH4

When the process involves adding a
record to the end of a key range or to
the end of the data set, there is no
data transfer between control areas.
Steps 37 through 41 and 42 are the only
steps performed for add-to-end and
end-of-key-range processing.

31 IDAOISRF

The number of control intervals to
be moved to the new control area
from the control area being split is
calculated:

. If the request is a sequential
insert request (RPLSEQ=0N), all
data control intervals to the
right of the insert point are
moved to the new control area.

. If the request is a direct
request, one half of the data
control intervals are moved to
the new control area.

IDAO19RF calls IDAOI9RW (IDAABF)

Buffers are added to the
placeholdaer's buffer chain until
there is a buffer in the chain for
each control interval to be moved or
until there are no more data buffers
in the buffer pool.

32 Tha control area can't be split if
it contains only one (spanned)
record (each control interval
contains a segment).

33 IDAOI9RF calls IDAO19RK

3% 1IDAOI9RF calls IDAO19SF, which
calls IDAOI9RI (IDANEWRD)

The header of the index record is
initialized.

User's Key Less Than 0ld Key

The new sequence-set record is
pointed horizontally to the
sequence-set record of the old
control area. The sequence-set
record preceding the old control
area's sequence-set record is
located.

IDAO19SF calls IDAO19RZ (IDAGRB)

The preceding sequence-set record is
read and pointed horizontally to the
new sequence-set record.

IDAO19SF calls IDAO19RZ (IDAWRBFR)

The preceding sequence-set record is
written.

User's Key Greater Than 0ld Key

LY26-3907-1 © Copyright IBM Corp. 1974,1985
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338

IDAOL19SF calls IDAOL9RZ (IDAWRBFR)

The new sequence-set record is
pointed horizontally to the
sequence-set record that the
sequence-set raecord of the old
control area pointed to and is
written.

IDAO19SF calls IDAOLI9RZ (IDAGRB)

The sequence-set record of the old
control area is read and pointed
horizontally to the new sequence-set
record.

IDAOL19SF calls IDAO19RZ (IDAWRBFR)

The sequence-set record of the old
control area is written.

IDAOL9SF calls IDAOLI9RI (IDAHLINS)
IDAO19SF calls IDAOL9RZ (IDAGNNFL)
IDAOL19RF

Before acquiring a freespace control
area, the data buffer control block
(BUFC) chain is examined to
determine whether any have an RBA
under exclusive control within the
range of RBAs for the control area
being split. If there is an
exclusive control conflict, an error
code is set and a return is made to
the caller.

If the boundary of the next
freespace control area exceeds the
boundary of the current extent, that
is, the high-allocated RBA, VSAM End
of Volume is called via an SVC 55 to
attempt to acquire more space (see
Diagram BT1l, "VSAM End of Volume:
Obtain the VSAM Object's Next
Volume"). 1If space is unavailable,
an error code is set in the RPL and
a return is made to the caller.

IDAOL9RF calls IDAO19RZ (IDAGRB)

Tha first control interval is
retrieved as a direct request.

IDAOL9RF calls IDAO19RZ (IDAGNXT)

Subsequent control intervals ara
retrieved on a saquential basis.

IDAOI9RF calls IDAO19RZ (IDAFREEB)

As each buffer is filled, its
must-write flag is .set (BUFCMW=0N),
and it is than released
(BUFCAVL=0N).

IDAOLI9RF calls IDAOL19RZ (IDAWRBFR)
When all the control intervals
eligible for tha move have béen read

into buffers, the buffers are
written to the data set.

Method of Operation 105
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IDAOIS9RF calls IDAO19RK

IDAOIO9RF calls IDAOIORI, which
calls IDAO1SRJ

For add-to-end processing, only a
new sequence-sat record is created.

MVS/XA VSAM Logic

Licensed

Restricted Materials of IBM
Materials = Property of IBM

For other processing, the original
control area's sequence-set record

is split,

sequence-

thareby creating a new
set record with index

entries for the control intervals
that were moved to the new control

area.
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Notes for Diagram BHS
41 IDAOI9RI

42 Any control intervals that were
copied into the new control area and
that are no longer validly
associated with that control area as
a result of distribution changes
effected by the sequence-set split
process are zeroed out in the new
control area. The following
procedures effect this change:

All the buffers in the placeholder's
buffer chain are zeroed out.

IDAOLI9RF calls IDAOI9RZ (IDAGNNFL)

A buffer in the placeholder's buffaer
chain is assigned as a work buffer.

IDAO19RF calls IDAOL19RZ (IDAFREEB)

The work buffer's must-write flag is
set on, and it is freed. (Note: It
is written when the next request for
a free buffer examines its
must-write status and causes it to
be written before reassigning it.)

IDAOLI9RF calls IDAO19RZ (IDAWRBFR)

The previous two steps are repeated
until all invalid controcl intervals
in the new control area have been
erased. All the work buffers are
then written to the data set.

IDAOI9RF calls IDAOISRZ (IDAGRB)
The sequence set of the original
control area is then read into an
index buffer.

If the control interval containing
the insert-point address is returned

LY26-3907-1 © Copyright IBM Corp. 1974,1985

43
44

to tha old control araea by the
process outlined by thae previous
four steps, the insert point must be
recalculated.

IDAOLIS9RF calls IDAO19RZ (IDAWRBFR)

Th: buffers ara written to the data
set.

IDAOLISRF
IDAO19RF

Ensure that the PLH points to tha
sequence-saet racord containing an
indax antry for the data control
interval that contains thae naw
record's insart point.

IDAO19RZ (IDAFREEB)

If it does not, the index buffer
containing the sequance-sat record
for the old control area is
released.

IDAOL19RZ: IDAGRB

The sequence-set record for tha naw
control area is brought into the
index buffer.

IDAOIGRZ: IDASBF

The buffers that ware added to the
placeholder's buffer chain to
support the control-area-split
process (sea Note 31) are releasad
from the chain.

IDAO19RZ: IDAGRB
The control interval that contains
the insert point is retriavad from

the data set and placed in a data
buffer.
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Notes for Diagram BH6

45 IDAOL9RH

66 IDAOLORH

47 IDAOISRH calls IDAOLSRC

Tha indaex-raecord search bagins with
a saarch of the section aentriaes.
Aftar a saction entry whosae kay is
aqual to or graeater than the kay
baing sought is locataed, the
individual entries govaernaed by the
saction entry are examinad until a
key that is greater than the search
kay is found.

During tha nonsaction entry search
procass, a count of tha common
leading charactaers of aach antry
ralative to the search lkkay is
maintainad. When control is
raturnad tc IDAOI9RH (indax insart),
this valua is somatimes usaed as thae
front kay-comprassion valua of the
naw entry's kay, or the search kay,
ralative to tha pravious, or

® Copyright IBM Corp. 1974,1985

48

49

lowaer-kaeyaed, antry in thae indax
racord.

Basing the high kay of the nauw
control intaerval on the low kay
(minus 1) of thae naxt control
intaerval aenablaes the sequaential
insartion procaess to continue
without having to update the indax
racord for each racord in the group
of raecords that are added to the
data control intarval as a mass
insart; otharwise, a ralativaly
small group of records could
astablish multiplaea new high kays for
tha contral intarval rereiving tha
racords.

IDAOL9RH! COMPRS

The leading characters of tha two
kays ara comp&rad until the first
unlike charactaer is found. Tha like
characters are droppad from the new
kay whaen it is compraessead.

Tha front and rear comprassion

values are then used to detarmine
tha length of thae compraessaed kay.

Method of Operation 111
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Notes for Diagram BH?7
50 1IDAOI1SRH

For section-entry key compression,
the hew section key is compared
against each succeeding section
entry, starting with the first, in
esfablishing the front compression
value.

51 IDAO19RH: HLINSERT

Before establishing a
front-compression value, the front
key compression, or F value, in the
high-keved index entry is compared
against the front-key compression
value combined with the key length
of the new index entry. If the F
value in the high-keyed index entry
is not greater than the other
combined values, or if the key
length, or L value, of the new index
entry is 0, compression is not
performed.

52 IDAOI9RH

The length of the new entry's key (L
value) plus the standard F, L, and
pointer field lengths are compared
to the amount of freespace in the
current index record combined with
the front-compression value
established by step 51. (If the

LY26-3907-1 © Copyright IBM Corp. 1974,1985

53

54

antry is a section entry, the length
of the section entry pointer (LL
field) is also included in these
calculations.) If there is
insufficient space for the naw index
entry, control is returnaed to
IDAOL9RJ (index s=plit), by way of
IDAO19RI (index update), to split
the index record.

IDAO19RH

The higher-keyed entry is moved to
the left, overlaying tha front
characters in its key which are to
be compressed.

IDAO19RH

The entries following (to the left
of) the insert point are moved to
the left, overlaying the freespace
to the left of the high-keved entry
in the record, until sufficient
space exists at the insert point to
contain the new index entry.

The following higher-keyed index
entry contains the key of the new
data or index control interval
generated by IDAO19RE (control
interval split) or IDAO19RJ (index
split). Accordingly, its pointer
must be replaced with a pointer to
the new control interval.

Mathod of Operation 113
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Notes for Diagram BH8 56
55 IDAO19RI calls IDAO19RN (IDAAQR) 57
The index address range definition 58

block (ARDB) that governs the range
of keys that includes the new index
entry's key is located. The
contents of the field in the ARDB
that contains the address of the
next available freespace control
interval is placed in the ICWA.

IDAO1SRJ calls IDAO19RK

If this is the first time that space
governad by the ARDB located above
has been used and if
sequence-saet-with-data is specified,
the new index record requires
preformatting. Starting at the
address aestablished above, software
end-of-file control intervals
(zeros) are built until the end of
the track on which replication is to
occur is reached.

IDAOIO9RI calls IDAO19RZ (IDAGNFL)
A buffer is assigned to the request.

IDAOI9RI calls IDAOL9RH, which
calls IDAO19RZ (IDAHWRBFR)

The high-level index record is
written. 59

LY26-3907-1 © Copyright IBM Corp. 1974,1985

IDAOISRI calls IDAOI19RB
IDAO19RI calls IDAO1SRH

If there was insufficient space in
the index buffar to support the
index-split procaess, an attampt is
mada to provide morae space.

IDAO19RI: FINDSP

The offsaet to the section entry
containing the split point is
established by tracing along the
chain of section entries until a
section entry is reached whose
displacement from the start of the
index record is less than the
displacement of the split point used
in the prior unsuccassful split
operation.

IDAO19RI: LNEXTE

Using this information, a new split
point is established for the next
attempt to split the index record.

IDAOI9RI calls IDAOL19RJ

The index record is split to create
space for the index entry associated
with the new index record created by
the split process.

IDAOL9RI calls IDAOL9RH
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Notes for Diagram BH9
61 IDAO19RN: IDAAQR

Thae index address range definition
block (ARDB) that governs the range
of keys that includes where the new
index entry's key is located. The
contents of the field in the ARDB
that contains the address of the
next available freespace control
interval is placed in the ICWA.

IDAOLI9RJ calls IDAOI9RK

If this is the first time that space
governed by the ARDB located above
has been used and if
saquence-set-with-data is specified,
the new index record requires
preformatting. Starting at the
address established above, software
end-of-file control intervals
(zeros) are built until the end of
the track on which replication is to
occur is reached.

62 IDAOI9RJ: IDAR (calls IDAO19RZ
(IDAGRB))

The appropriate index record is in
the index buffer when IDAOI9RJ is
entered. However, the index is
freed by IDAOL19RJ to provide for the
contingency that preformatting of
succeeding index records will be
required (see Note 61).

Accordingly, the index record must
be reread.

63 IDAO19RJ: DELSECT

Starting with the rightmost, or
low-keved, section entry, each
section entry is moved to the left
by the length necessary to eliminate
the section entry's section-chaining
pointer (LL field). This operation
continues until the last section
entry is reached. The last section
entry is identified by a section
chaining pointer containing zeros.

6% IDACGI9RJ

For sequence-set index records, a
complete set of l-byte or 2-byte
pointers is built adjacent to the
index header. The number of
pointers equals the number of
control intervals per control area.

65 IDAOCI9RJ: MOVEPTR

For high-level index records, each
index pointer in the index block is
moved into the freespace between the
index header and the index block,
moving from left to right. The
pointers within the block are not
altered by this procedure.

LY26-3907-1 © Copyright IBM Corp.

1974,1985

66

67

IDAOI9RJ: DELPTR

The pointers in the index entries
are eliminated by moving each indax
entry to the left so that it
overlays the pointer field of the
next higher-keved entry.

IDAO19RJ: BUILDREC

The following operations are
parformed to re-create an index
record from a compressaed block
astablished by tha praceding steps:

a The right end of the buffer that
contains the section of the
index record to the right of the
split point is set to zaros.

b The first (rightmost) pointer in
the group of pointers adjacent
to the header is moved to thea
end of the index record
adjoining the RDF. This becomes
a dummy entry with F and L
fields set to zero.

c IDAO19RJ: RJE

The first (rightmost, or
low-keyed) entry in the index
block is eliminated. This is
done to provide additional space
for the insert routine. The key
was previously saved in the
ICWA.

d IDAOI9RJ calls IDAOL9RG (IDAIST)

The key that was placed in the
ICWA is front-compressed (if
necessary) and real values are
established in the dummy entry's
F and L index~-entry fields.

e If there is insufficient space
preceding the dummy index entry
for the insert routine to insert
the key and if there is
freespace to the left of the
index block, the index block is
moved to the left to overlay any
freespace that is available. If
there is no freespace available,
or if after acquiring all
available space there is still
insufficient space to contain
the key, control is returned to
the caller, IDAO19RI, the split
point is adjusted to the left,
and IDAO19RI calls IDAO1I9RJ to
begin the split process again.

f If there are two or more keys
remaining to be moved or if the
last entry is not a dummy entry,
the ICWA is adjusted for use by
the insert routine as follows:

The current key is moved into
the previous key field.

Method of Operation 117
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The current key length is moved g Steps 67d, e, and f are repeated
into the pravious key length until the test in step 67f is
field. not satisfied. '
The next key to the left in the 68 IDAOISRJ calls IDAOLI9RZ (IDAMRBFR)
index record is uncompressed and
placed in the current key field. The index buffer containing the new
index record is written to the data
Thae key langth is placed in the sat and then freed after it has been
key-laength field. written.

J
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Notes for Diagram BH10

69

70

71
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IDAOI9RJ: IDAR (calls IDAOL9RZ
(IDAGRB))

The original index record is reread.
IDAO19RJ: DELSECT

See Note 63.

IDAO19RJ: COUNT

The number of index entries between
and including the first entry to the
left of the split point and the
leftmost (high-keyed) entry in the
index record is counted.

IDAO19RJ: MOVEPTRR

If enough space exists between the
header and the leftmost index entry
for the entry for the entry pointer
established by the count above, each
index pointer in the index block is
moved into the freespace, moving
from left to right.

IDAOI9RJ: MOVEPTRL

If there is not enough space for the
entry pointer, the pointers are
moved by placing the leftmost
pointer in the index block into the
leftmost location in the freespace,
and by placing the next pointer to
the right into the next position to
the right in the freespace until all
of the pointers established by the
count are moved.

High-level index record processing
is not concerned with pointers that

® Copyright IBM Corp.

1974,1985

72

73

74

have been moved out of the index
record by the split process.
Sequence-set records must maintain
pointers for control intervals that
are freed by a control-area-split
operation and retain pointers to the
data control intervals that remain
in the control area being split;
whereas, high-level index records
have pointers only to lower-level
index records that are not moved by
these processes.

The steps performed by MOVEPTRR and
MOVEPTRL are repeated; however, in
this case, the process is diracted
against the pointers that are
contained in the index entries to
the right of the split point,
instead of to the left.

IDAOISRJ: DELPTR
See Note 66.

Starting with the entry to tha right
of the split point, the index block
is moved to the left until it
reaches tha pointers that were
established by prior steps.

IDAO19RJ: BUILDREC

See Note 67.

IDAO19RJ: IDAWR

The index buffer containing the
revised index record is written to

the data set, overlaying the
original index record.
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IDAOISRL

An ERASE request must be preceded by
a GET-for-update request that moves

the data control interval containing
the desired record into a buffer.

IDAO19RU

If an upgrade set exists, the
alternate indexes in it are
upgraded. (See Diagram BR.)

IDAOL9RL calls IDAOLI9RS

For spanned-record processing.
IDAOL19RS calls IDAO19RC
IDAO19RS: CLEARSEG

An unused buffer is obtained and
filled with binary zeros and a
frea-space CIDF. The RBA of each
segment is calculated from the index
and placed in the BUFC. The buffer
is written for each sagment.

IDAOI9RS: DELSEG

Entries for all segments except the
first are removed, and
free-data-control-interval pointars
are saet up. The entry for the first
segment is converted to indicate an
unspanned record.

IDAOL9RL

19764,1985

IDAOLI9RL

Whaen tha RDF is a single RDF, it is
erased. When the RDF is a group RDF
(that is, two RDFs ara combined to
rafer to two or mora data racords of
equal length), the following
processing occurs:

U If tha count of thae records
related to the group RDF is
greater than two, thae count is
reduced by one.

U If thae count of the records is
equal to one (which should not
occur), the two RDFs area
eliminated and the CIDF is
adjusted to reflect the increase
in freespace in the control
interval.

U If the count of the records is
two, one of tha two RDFs is
eliminated and tha CIDF is
adjusted.

IDAO19RM
IDAO19RS

If the entry is tha last entry in
the control interval and can be
reclaimed, call IDAO19SC.

IDAOL19SC

If the erasaed entry is not in the
control interval containing the high
key for the control area, call
IDAO19SD to adjust the freaespace
entry in the index header to reflact
the available control intarval
status.
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Ke¥ed Processing—Key-sequenced Data
se

IDAO1SRA

When the request is keyed, an index
search must be performed. The index
level at which the search begins is
determined as follous:

. For skip-sequential processing,
the index search starts at the
sequence set. The search
normally starts at the index
record pointed to by the current
PLH. If the PLH is invalid, the
search starts at the first
record in the sequence set.

. For direct precessing, the
search starts at the highest
level of the index.

IDAOI9RA calls IDAO19RB which
calls YDAO19RZ (IDAGRB)

The index record at which the search
is to start is moved into an index
buffer.

IDAO19RB calls IDAOI9RC

The index record is searched for an
entry that is greater than or equal
to the search key.

IDAOLSRB

When the search is unsuccessful, the
next record in logical sequence is
searched. If the search is
successful and a lower index level
exists, the search is performed on
the index records in the lower
level.

Keyed Processing—Relative Record
Data Set

IDAO19RR

The relative record number that is
specified as a search argument is
converted to the RBA of the control
interval that contains the record,
plus the offset of the record in the
control interval.

IDAOL9RR calls IDAOL9RR (IDARRDRL)

If the RBA is within the data set,
the control interval's contents are
retrieved. If the RBA is not within
the data set, then:

. With KGE, end-of-data is
indicated and positioning is
established at the end of the
data set.

U Without KGE, no-record-found is
indicated.

Addressed Processing
IDAOI9RA

The RBA that is specified as a
search argument is converted into
the RBA of the boundary of the
control interval that it falls
within.

IDAOL9RA calls IDAOL9RZ (IDAGRB)
Relative Record Processing

IDARRDRL calls IDAOL19RZ (IDAGRB)
The control interval is read by RBA.
IDAO19RA

The control interval is scanned to
determine whether the key or RBA
provided as a search argument is
within the retrieved control
interval. (Note: The RBA must
represent a valid record boundary
within the control interval.)

When the key search is unsuccessful,
a test is made to determine whether
a control interval split has been
performed by another request-string
operating concurrently with the
current request. If a split has
occurred, processing returns to step
1 to perform a new index search.

Relative Record Processing
IDAOL19RR: IDARRDRL

Positioning is established by
saving, in the PLH, pointers to the

record and its RDF and the RBA of
the control interval.
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Notes for Diagram BK1
1 IDAOLI9R1: FINDOPLH

The placeholder (PLH) for the
request string associated with the
ENDREQ request is located by
searching the placeholder list for a
placeholder that points to the RPL
identified by the ENDREQ.

IDAOL9RP: IDAENDRQ

Other RPLs (if any) in the request
string are prevented from being
processed by setting a flag in the
placeholder that indicates that an
ENDREQ request is being processed.
(Note: Once a request-string starts
processing, it continues until all
the RPLs in the string are processed
or until an ENDREQ is issued. When
an ENDREQ is issued, processing
against the request-string is
terminated when processing of the
current RPL in the string has
completed.) If the current request
is not complete, the WAIT is issued
to ensure completion.

IDAO19RP: IDAENDRQ calls IDAOLI9SM if
a previous request was MNTACQ or
ACQRANGE to issue multiple WAIT for
list of ECBs.

IDAO19SM issues SVC 109 routing code
6, which calls IGX00006 and then
IDAO192E to FREEMAIN the WAIT list
and the ECBs.

2 IDAOL19RP: IDAENDRQ

Before performing anvy 170, the

LY26-3907-1 © Copyright IBM Corp. 1974,1985

procaessing is forcaed into
synchronous moda to ensure that
control is not raeturned to tha user
until I/0 associated with the ENDREQ
request is completed. When I/0 is
completed, asynchronous processing
is restored if the processing was
praviously asynchronous.

IDAO19RP: IDAENDRQ (calls IDAO19RZ
(IDAWRBFR))

All unuwritten data buffers
associated with the current
placeholder are written.

IDAOL9RP: calls IDAOI9RS

The buffer control block (BUFC)
chain for the I/0O-management block
(IOMB) in error is searched for a
BUFC with an error indicator.

IDAOL9R1: R1ENDREQ (calls IDAO19RS5)

Error conditions are analyzed and an
error message is built.

IDAOI9RP calls IDAOLI9R5 (IDAEXITR)

For processing if a SYNAD routine
exists.

IDAO19RP: IDAENDRQ (calls IDAOI9RZ
(IDASBF))

Excess data buffers are released
from the current placeholder.

IDAOI9RP: IDAENDRQ

The placeholder is released from the
current request string.
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Notes for Diagram BK2
5 IDAOI9RI1: FINDOPLH

The placeholder for the request
string associated with the ENDREQ
request is located by searching the
placeholder list for a placeholder
that points to the RPL identified by
the ENDREQ.

IDAOL9RP: IDAENDRQ

Other RPLs (if any) in the request
string are prevented from being
processed by setting a flag in the
placeholder that indicates that an
ENDREQ request is being processed.
(Note: Once processing for a
request-string starts, it continues
until all the RPLs in the string are
processed or until an ENDREQ is
issued. When an ENDREQ is issued,
processing against the
request-string is terminated when
processing of the current RPL in the
string has completed.) If the
current request is not complete, the
WAIT is issued to ensure completion.

6 The processing for step 6 ensures
that the index entry for the last
data control interval in the current
data buffer for the current control
area will fit in the index record
for the current control area.
Otherwise, when processing is
resumed and when the dummy entry in
the index record does not have space
for the key, the data control

LY26-3907-1 © Copyright IBM Corp. 1974,1985

interval would have to ba moved to a
new control area and have its index
entry placed in the index record for
the new control area.

IDAOISRP calls IDAOLYRG

Before writing the index buffer, tha
following processing is performed:
IDAOL19RG checks the leftmost entry,
a dummy entry for the current
control interval, in the index
record to determine whether a
maximum length key will fit in the
remaining index record freaespace.

If there is adequate space to insert
a key, IDAO19RG writas out the
current index record and frees the
index-create work area(s) (ICWAs).

If there is inadequate space to
contain a key for the control
interval in the current data buffer,
IDAOL9RP calls IDA019SA, which
recalls IDAOLI9RG, in order to have
the entry inserted into the index
record. IDAOLI9RG returns a no-fit
indicator to IDA019SA, which forces
an end-of-control-area situation for
IDAO019SA (EOCA) processing. In
response to the no-fit indicator,
IDA019SA (EOCA) uwrites out any full
data buffers (less the current data
buffer) to the data set and acquires
a new control area.

IDAOIORP calls IDAOLIYRZ (IDAWRBFR)
IDAOI9RP calls IDAO19RK
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DIAGRAM BL. CHECK PROCESSING

User's Virtual Storage J

ECB
I I |—— -_p—_——— —> 1. When the request’s ECB is not posted as being
7 complete, a WAIT macro is issued against the
Post Bit ECB or list of ECBs for MNTACQ or
RPL ACQRANGE requests.
Error Flag - ——————— —> 2. Perform error processing if necessary.

3. Return to the user’s processing program.

J
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Notes for Diagram BL
1 IDAOL9R1: FINDOPLH

The placeholder for the
raquest-string associatad with the
CHECK request is located by
searching the placeholder list for a
placeholdaer that points to tha RPL
identified by the ENDREQ.

IDAO19R1: RICHECK

A WAIT macro is issued to ensure
that the asynchronous requaest, for
which the CHECK was issuad, has
completed.

IDAOI9R1: RI1CHECK

Also performs CHECK processing for
CNVTAD, MNTACQ, and ACQRANGE. 1If
the r:quest was CNVTAD, a WAIT is
issued.

RICHECK calls IDAO19SM

If the request for which CHECK
issued was MNTACQ or ACQRANGE to
issue a WAIT for lists of ECBs,
IDAOL19SM issuas SVC 109 routing code
6, which calls IGX00006 and then
IDAO192E to FREEMAIN the WAIT list
and tha ECBs. For a description of
IGX0006 and IDAO0O192E, sea 0S/

Mass Storage Svstem Extensions
looics Moo o T Hsees.

LY26-3907-1 © Copyright IBM Corp. 1974,1985

IDAOIS9R1 calls IDAOLI9RS

Tha buffar control block (BUFC)
chain for the I/0 block (IOB) in
error is searchad for & BUFC with an
arror indicator.

Error conditions are analyzad and an
arror massagae is built.

IDAO19R1 calls IDAO19R5 (IDAEXITR)

For procaessing if a SYNAD routine
aexists,

IDAOI9R1: RICHECK

The check process is repeated for
each RPL (if any) in thae RPL-string
associataed with the RPL that the
CHECK was originally issued against.

The placeholdaer is releasaed if
necassary.

The placeholdaer reamains associataed
wWwith the current requast-string
unlaess the processing is diract.
For direct procassing, tha next
request must be repositionaed to an
addraess in the data set. For
sequantial or skip-sequaential
procaessing, the positioning
information establishad by a prior
raeaquast is usaed by the succeeding
requast.
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DIAGRAM BM. VERIFY PROCESSING
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Notes for Diagram BM
1
. IDAOL9R8 calls IDAOL19RO

Other requests are prevented from
adding records into the data space
controlled by the ARDB that is being
examined by verify.

IDAOI9RO calls IDAO19RZ
(IDAGRB) and IDAO19RZ (IDAFREEB)

Starting with the high-used key in
an ARDB, retrieve and release
successive control intervals until a
software end-of-file marker, that
is, a CIDF set to zeros, is found.
The RBA of the control interval
containing the software end-of-file
marker is used to update the
high-used RBA in the ARDB.

o IDAOLIORO calls IDAOI9RB, which
calls IDAO1I9RZ (IDAGRB)

An index record is moved into a
buffer. (Note: The search starts
at the highest lavel of the index.)

LY26-39087-1 © Copyright IBM Corp. 1974,1985

IDAOL9RB calls IDAOLSRC

The index record is searched for a
key that is greater than or equal to
the search key.

IDAOISRB calls IDAOLI9RZ (IDAFREEB)

If the search is not satisfied or if
lower-level index records exist
(that is, the current level is not
the sequence set), the current
buffer is released. (IDAO19RB then
calls IDAOL19RZ (IDAGRB) to ratrieve
another index record and the search
process repeats itself.)

IDAO19RO

When the search is successful, the
pointar in the index entry is
converted into a valid RBA and moved
into the ARDB.

See Note 1.

See Note 1.
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Notes for Diagram BN1
1 Normal Control-Interval Processing
(NCI)

Diract Request Processing
IDAOLI9R8 calls IDAOLI9RZ (IDASBF)

Whan the prior requaest was
saquantial, aexcass buffaers in the
chain of buffars associatad with thae
curraent placeholder (PLH) are
raleased.

IDAOLI9RE calls IDAOL9RZ (IDAGRB)

The control intaerval at a
usar-spacified address is retriaeved.

sequential Retrieval (GET)
Processing Only

IDAOI9R8 calls IDAOI9RZ (IDAGRB)

When this is the first request after
Open, the control interval at a
user-specified address is retrieved.
Subsequent control intervals are
retrieved sequentially by IDAO019RZ
(IDAGNXT).

LY26-3907-1 © Copyright IBM Corp. 1974,1985

¥?g;?ved control-Intarval Procassing

IDAO1981

The raquest is dacodad. A
placeholder is obtained. If tha
requast is for updata, exclusivae
control of tha control interval is
obtained.

IDAOL9S1 calls IDAO19S3

The control intarval at a
usaer-specifiaed address is retriavad.

IDAOL9R8 calls IDAO19RZ (IDAGNXT)
IDAOL9R8 calls IDAOL9RP (IDATJXIT)

Journaling is performed when a
journal exit routine exists.

IDAOI9R8 calls IDAOI9RZ (IDAFREEB)
For normal direct requests, the
buffer associated with the request

is released before returning to the
caller.
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Notes for Diagram BN2

6
7

LY26-3907~1

IDAOL9R8 calls IDAOL9RZ (IDAFREEB) 9
IDAOL9RS

The DIWA, a serially reusable 10
resource, is examined to determine

whether another request string is in
control. When the DIWA is active,
processing of the current request is
deferred. When the DIWA is

inactive, it is given an active

status, which effectively defers
processing of other requests that

may be competing for this resource.

IDAOI9R8 calls IDAOL9RZ (IDASBF) 11
IDAOL9R8 calls IDAO19R5 (IDAEOVIF)

©® Copyright IBM Corp. 1974,1985

IDAOL9R8 calls IDAOL9RK

IDAOLISRE

See Note 7.

IDAO19R8 calls IDAOL9RZ (IDAGNNFL)
An available buffer is assigned to

the request and written if
necessary.

IDAO19RS

The user-spaecified control interval
is movaed into the buffer.

IDAOL9R8 calls IDAOL9RZ (IDAWRBFR)
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Notes to Diagram BN3

13 Normal control-Interval Processing
(NCI)

The request is invalid if any of the
following conditions exist:

. The record length is not equal
to control interval size.

. A PUT request specifies LOCATE
modea.

. A PUTIX request doesn't specify
update.

. A stand-alone PUT-for-update is
issued without specifying user
buffering. (Note: "Stand-alone"
implies that the PUT-for-update
is nct preceded by a
GET-for-update.)

The address of the control interval
to be updated is established as
follows:

IDAO19R8 calls IDAOI9RU (IDAFRBA)

For sequential requests, the neuw

LY26-3907-1 © Copyright IBM Corp. 1974,1985

15

address calculation is based on
information in the placeholder.

For direct requests, the address is
taken from the RPL.

%gg;gvad control-Interval Processing

IDAO19S1

The request is decoded. A
placeholder is obtained.

IDA019S1 calls IDAO19S3

The control interval specified by
the RPL is written.

IDAOIGR8 calls IDAOI9RP (IDATJXIT)
Betore writing the new control
interval, journaling is performed if
a journal exit routine exists.
IDAOI9R8 calls IDAOLI9RZ (IDAURBFR)

The new control interval is written
to the data set.

IDAOL9R8 calls IDAO19RZ (IDAFREEB)

The buffer is released.
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DIAGRAM BOl. CREATING OR MODIFYING A RELATIVE RECORD DATA SET
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Notes for Diagram BO1

L 1

C
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Direct or Skip Sequential Processing
IDAOI9RQ calls IDAO19RR (IDARRDRL)

If the data set is not being
created, or it is being created and
the control interval is in an
existing control area, the control
interval is read and the record
pointer is set in tha PLH.

sequential Creation

IDAOI9RR calls IDAO19RZ (IDAFREEB,
IDAGNXT)

If there are no more slots in the
current control interval and the
next control interval has already
been written, the next control
interval is read into a buffer.

IDAOL9RQ calls IDAO19RZ (IDAGRB)

If there are no more slots in the
current control interval and the
next control interval has already
been written, the next control
interval is read into an insert
buffer.

sequential Insertion
IDAOI9RQ calls IDAO1I9RR (IDARRDRL)

If the previous request was a POINT
for KGE (key greater than or equal),
its search argument is used to
retrieve the control interval as
though for a direct request.

IDAO19RQ calls IDAO19RZ (IDAFREEB,
IDAGNXT)

Otherwise, if there are no more
slots in the current control
interval, the next control interval
is read with read-ahead buffering.

3 Direct or Skip Sequential Creation

IDAOL9RQ calls IDAO19RZ (IDAFREEB,
IDAGNNFL)

If the control interval is not in an
existing control area, a buffer is

1974,1985

10

11

12

13

obtained and formatted with empty
slots.

sequential Creation
IDAOI9RQ calls IDAOLI9RZ (IDAGNNFL)

If there are no more slots in the
current control interval and the
next control interval is not in an
existing control area, a buffer is
o?t:ined and formattad with empty
slots.

IDAOIORQ calls IDAO19SE (IDAEOVIF)
End of Volume does the allocation.
IDAO19RQ calls IDAOLSRK

Each control interval is formatted
with empty slots.

See Note for step 6. If the
requested control interval is among
those formatted, processing
continues at step 10.

See Note for step 5.

See Note for step 6. During
preformatting of control areas, End
of Volume may have to be called to
allocate additional space. (Sea
Diagram BT1.)

IDAO19RQ

The high-used RBA is at the
beginning of the next control
area—except for creation with the
SPEED option, for which it is at thae
beginning of the next control
interval.

IDAO19RQ

If the slot into which the record is
to be moved isn't empty, a
duplicate-record error is indicated.

The codes that indicate whether a
slot is empty or filled are given
under "VSAM Data Set Format" in
"Data Areas."

IDAOLI9RQ calls IDAO19RZ (IDAWRBFR,
IDAFREEB)
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Notas for Diagram BO2 langth of the updated record must ba
the same as that of the original.
1 IDAOLOR®Q
3 IDAOISRQ
A PUT-update or ERASE requast must
ba pracedaed by 4 GET -update raquaest. The codas that indicate whether a
slot is eampty or filled are given
2 IDAOIORQ undar "VSAM Data Saet Format" in

"Data Areas.”

% IDAOI9RQ calls IDAOL9RZ (IDAWRBFR,
IDAFREEB)

For PUT~update procaessing, the

C
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Notes for Diagram BP1 6 IDAOISRY
1 IDAOLISRY: MRKBF Search a buffar pool for RBAs that
fall within a given rangae, and for
2 IDAOIS9RY calls IDAOL19SE (IDADRQ) each candidatae found that is not
currently modified or under
The request is deferred until the exclusive control by another
buffer has been written. request. Invalidate the BUFC.
3 IDAO19RY 7 IDAOLISRY
The RBA of the control interval to The placeholder is marked invalid.

be written is assigned to the buffer
that contains the control interval.

C
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Notes for Diagram BP2

(URBFR)

‘ 3 IDAOL9RY: HRTBF calls IDAO19RY

C

WRBFR uwrites the buffers associated
with the BUFCs indicated by the
raequast.

5 Sama as Note for step 3.

LY26-3907-1 © Copyright IBM Corp. 1974,1985

Sama as Note for step 3.
Sama as Note for step 3.

Search a buffar pool for an RBA
specifiad through tha RPLARG fiald.
If tha RBA is found and the BUFC was
markaed for output, write thae buffer;
otherwisa, raeturn with an error code
in the RPL.
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Notes for Diagram BP3
‘ 7 IDAOISRY calls IDAO1I9SE (IDADRQ)

Tha request is daferred until the
buffer has been processed.

C
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Notes for Diagram BQ

( 1 IDAOI9RX
If tha request is a PUT or a POINT,

C

no positioning is required. If the
raquast is a GET, positioning may
alraady have bean establishad by a
pravious GET.

2 IDAOIORX calls IDAOLISRSG
IDAO19RX

The PLH identifias tha
alternate-indax racord positionad

LY26-3907-1 © Copyright IBM Corp. 1974,1985

at; the WAX indicataeas tha pointer
within tha alternate-index record
positionad at. Tha altaernate-index
racord contains eithar prima-kay
pointars (for a key-sequancaed base
clustar) or RBA pointars (for an
entry-sequancaed base cluster).

IDAO19RX

IDAO19RX

Tha innar RPL is built by VSAM Opan.
It is usaed to raad the altaernate

indax and to gain accass to tha base
clustar.
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Notes for Diagram BR

‘L-’ 1

C

LY26-3907-1 © Copyright IBM Corp.

IDAOLSRU

The LLOR is just large enough to
contain the "least length of the
data record” that contains the
racord's prime key, if any, and all
its alternate keys.

IDAO19RU

For ERASE, there can be no new
alternate key to add. For
PUT-insert, there is a new key. For
PUT-update, there is a new key if
the alternate key for the alternate
index being upgraded has changed.

IDAO1SRU calls IDAOL9R%

1974,1985

10

12
13

IDAOISRU

IDAOISRU calls IDAO19RG

IDAO19RU

For PUT-insert, there can ba no
alternate key to delete. For ERASE,
therae is a kay to delete. For
PUT-update, thaere is a key to delete
if the alternate key for the
alternate index being upgraded has
changed.

IDAOIORU calls IDAOI9RG

IDAO1I9RU

IDAOISRU calls IDAOL9RG

IDAO1GRU
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Notes for Diagram BS1
IDAO1I9RZ is the buffer management

interface module.

For buffer management

without shared resources, it calls
IDAOL19R2; for buffer managemant with
shared resources, it calls IDAO19RY.

1

LY26-3907-1

Removal of exclusive control allous

other requests for the data control

interval in the current buffer to be
satisfied.

Processing without Shared Resources
IDAOI9RZ: IDAFREEB calls IDAO19R2

If share-option 4 is specified, the
buffer contents are forgotten.

If the data insert buffer or an
index buffer is being freed, the
test-and-set byte is cleared and
exclusive control is released.

If the buffer being freed contains a
segment of a spanned record,
IDAOL9R2 releases exclusive control,
but ensures that exclusive control
is kept for the buffer that contains
the first segment.

Processing with Shared Resources
IDAOL19RZ: IDAFREEB calls IDAO1SRY

If the buffer being freed has been
modified, its modification mask is
set to indicate the transaction ID
of the modifier. If the buffer
doesn't contain a segment of a
spanned record held in exclusive
control, exclusive control is
released, the use count in the BUFC
is decremented, and, if share-option
4 is specified, the buffer is marked
empty.

IDAO19RZ
IDAO19R2

If the user is retrieving records
sequentially or if a control area is
being split, reading ahead speeds
processing by reading data into
buffers before it is requested and
while previous data is being
processed.

IDAO19R2: RDAHEAD calls IDAOI19RU
(IDAFREA)

During the loop represented by steps
5 through 7, if a buffer is

© Copyright IBM Corp. 1974,1985

encountered which has I/0
outstanding, control is passed to
step 8 before doing the locate
processing at step 5.

If the return code from IDAFRBA
indicates that the end of a control
area has been reached, control is
passed to step 8.

If IDAFRBA sets an end-of-data flag
in the RPL, then an invalid-RBA flag
is set in the current buffer, the
error flags set by IDAFRBA in the
RPL are cleared, and control is
returned to step 8.

IDAO19R2: GETEXCL

IDAO19R2 initializes the RBA fields
and read flags of the BUFC of each
empty buffer if:

. The read threshold has been
reached (the number of buffars
required for read-ahead
buffering have been freed),

. The request is for sequential
retrieval,

. The request is for a
control-area split, or

. The request is for
spanned-record retrieval.

After the BUFC is updated, the
control interval specified in the
BUFC is placed under exclusive
control. If the PLH indicates that
the current request requires
exclusive control (for example, if
it is an update request), the
exclusive-control flag in the
current BUFC is set on.

Exclusive control is immediately
relinquished and error return codes
are set if: (a) the input RBA
specified in the current BUFC falls
within a control area which is being
split, or if (b) another BUFC with
exclusive control specifies the same
input or output RBA as the input RBA
specified in the current BUFC.

IDAOI9R2 calls IDAM1OR3

IDAO19R2

Before returning to the caller,
IDAO19R2 advances the data-buffer

address in the PLH to the next
available data buffer.
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DESIGNATED CONTROL INTERVA

INTO A BUFFE

DIAGRAM BS2. BUFFER MANAGEMENT: READING
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Notes for Diagram BS2

This diagram describes the get-RBA
function of buffer management.

3 IDAOI9RZ: IDAGRB calls IDAOI9RZ

The BUFC for the current data buffer
is examined to determine whether the
requested control interval is
already in the buffer and whether
there is an exclusive-control
conflict. If the requested control
interval is already in the current
data buffer and there isn't an
exclusive-control conflict, IDAO19R2
returns to the caller. If the
requested control interval isn't in
the buffer or if there is an
exclusive-control conflict, the
requested control interval must be
read into the data buffer.

(There is an exclusive-control
conflict if the user changes a
request from simple retrieval
(nonexclusive control) to
retrieval-with-update (exclusive
control). 1In this case, the BUFC
would indicate nonexclusive control
for the simple retrieval, and the
placeholder would reflect exclusive
control for the
retrieval-with-update.)

When a read is required and
exclusive control of the control
interval is needed (that is, the
user is doing a read-for-update),
tests are performed to determine
whether the control area containing
the requested control interval is
being split or whether a BUFC
associated with another placeholder
has the control interval under
exclusive control. If either of
these conditions exists, IDA019R2
sets an error code and returns to
the caller. If neither exists, the
BUFC for the current data buffer is

LY26-3907~1 © Copyright IBM Corp. 1974,1985

10

13

14

15

given exclusive control of the
control interval.

IDAO19R2: RDAHEAD

For sequential retrieval or
control-area splits, reading ahead
(anticipatory buffering) speeds up
processing.

IDAOL9R2 calls IDAO1SRW (IDAFRBA)
IDAOI9RZ calls IDAOISRY

No string can own more than one
index, one data, and one insert
buffer at a time. IDAO19RY enforces
this rule by freeing a buffer if the
request would otherwise violate the
rule.

If data is in the process of being
read into the buffer, IDAOLI9RY calls
IDAO19SE (IDADRQ) to wait until I/0
has completed. If the use count is
incremented to more than one and the
request is for exclusive control, a
read-exclusive error is indicated.

IDAOLSRY

If a buffer not in use is found, it
is written if its contents have been
modi fied, and the read flag in its
BUFC is set on. If no buffer not in
use can be found, a logical error is
indicated, and processing continues
at step 16.

IDAOI9R2 or IDAOI9RY calls IDAM19R3

The specified control interval is
read into the buffer associated with
the current placeholder.

IDAO1ORZ or IDAOLIQRY calls IDAO19RZ
(IDAMAIT)

IDAWAIT waits until I/0 is completed
and tests whether a read error has
occurred. If so, an RPL error code
is returned to the caller.
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DESIGNATED CONTROL INTERVAL INTO A BUFF

READIN

DIAGRAM BS3. BUFFER MANAGEMEN
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Notes for Diagram BS3
18 IDAOI9RZ: IDAGRB calls IDAO19R2

Tha indax buffer pool has for each
placeholdar onae index buffar that
holds a saquancae-saet indaex record.
When thare are additional indax
buffars, thae first onae contains the
highast-lavael indax racord, and the
othaers contain intermediata-laeval
index records.

19 1IDAO19R2

When a buffer is available, the
highest-level index record is kept
in it (for noncreate processing) for
as long as the record continuas to
be the highest-level record. If the
number of entriaes required to index
the records in the next-lower level
becomes too large for the
highest-level record, a higher level
is created. (The highest level of
an index always has only one
record.)

22 IDAO19R2

Intermediate-level index records are

LY26-3907-1 © Copyright IBM Corp. 1974,1985

24

26

kapt in a buffer for as long as
possiblea—that is, until a buffaer is
ragquired to read in anothar index
record.

IDAO19R2

When the spacified RBA in stap 22 is
not in a buffar, a freae buffar is
assignad to thae raequaest. If no
buffers are fraee, ona is made fraa.
Buffars containing
intarmediate-level index racords ara
candidates to be used. In some
casas evan a buffer containing the
highast-leval record or a
sequanca-saet record is used.

IDAO19R2: READBFR calls IDAM19R3

The specified control interval is
read into the buffer associated with
the current placeholder.

IDAO1I9R2 calls IDAOLSRZ (IDAMAIT)
IDAWAIT waits until I/0 is completed
and tests whether a read error has

occurred. If so, an RPL error code
is returned to the caller.
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Notes for Diagram BS4

The find-RBA function of buffer
management, which is used in sequential
retrieval operations, finds the RBA of
the next control interval in collating
sequence for keyed sequential requests
or in entry sequence for addressed
sequential requests.

1 IDAO1I9RZ calls IDAOL9RW (IDAFRBA)

A key-sequenced data set may be
processed by addressed sequential
access. If control-interval or
control-area splits have occurred,
records retrieved by addressed
access may not be in the same order
as records retrieved by keyed
access. That is, the entry sequence
of records may not be the same as
their key sequence.

2 IDAOLSRU: IDAFRBA

Before the current control-interval
address in the placeholder is set to
the RBA of the physically next
control interval, IDAFRBA tests
whether some buffars await I/0 and
whether the current control interval
is the last one in a control area.
If both conditions hold, IDAFRBA
returns to the caller rather than
set the RBA in the placeholder
ahead. The reason for this is to
avoid potential problems for
sequential update processing and
end-of-volume processing.

If the control intervals in a key
ranga are exhausted, the address in
the PLH is advanced to that of the
first control interval in the next
key range. If there are no
additional key ranges for the data
set, IDAFRBA returns an end-of-data
arror indicator to the caller.

3  IDAOL9RU: IDAFRBA

If a control-interval split has

LY26-3907-1 © Copyright IBM Corp. 1974%,1985

10

modified the sequence-set indax
record in the buffer, the record is
reread before processing it any
further.

IDAO19RUW: IDAFRBA calls IDAMI9R3
IDAO19RUW: IDAFRBA

If the I/0 manager returns an error
code, IDAFRBA returns to thae callar.

IDAOL19RZ: IDAMNAIT

If the specified I/0 request has
completed, processing continues at
step 6. If a synchronous requaest
hasn't completed, IDAWAIT issues a
WAIT macro on the ECB for the indax
and processing continuas at step 6
when the request completes. For an
asynchronous request, IDAWAIT
returns to the user's problem
program, unless an I/0O-completion
intarrupt occurs, in which case
processing continues at step 6.

IDAOLISRC

The highest-keyed entries in each
section are searched from right to
left (that is, from lower to higher)
until the entry whose key is greater
than or equal to the search argument
is found. Then the entries in that
section are searched from right to
left until the entry whose key is
equal to or greater than the saearch
argument is found.

IDAOL9RKW: IDAFRBA

Bafore advancing to the sequance-sat
index record, IDAFRBA tests whethar
all processing related to the
current control area is complataed
(sea Note for step 2). If soma
processing remains, IDAFRBA returns
to the caller.
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Notas for Diagram BT1

procassing. VSAM End of Volume is
callad by End of Volume when SVC 55 is
issued by VSAM record management. VSAM
End of Voluma provides thesa services:

. When the GET routinae datects that
the raquaested racord is not on any
of the currently mounted volumes for
the data set, a voluma is demounted,
if necessary, and the volume that
contains the requested record is
mounted.

‘ Diagram BT describes VSAM End-of-Voluma

. When a PUT requaest cannot be
completed because there is no more
spaca in the objact, additional
space is allocatad to the object.
The amount is based on the object's
spacae allocation raquirement. If
aenough space is available to satisfy
the object's space allocation
requirement, the space is allocated
from the free spacae in:

- First, tha VSAM data space
containing tha object.

- Next, the volume containing the
object. If an object's key
range is assignad mora spacae,
space is allocatad from the
voluma containing thae key range
if tha objact has not beaen
assignaed an ovaerflow voluma.

| Otheruisae, (for kay range only)
space is allocated from another
volume that has been assigned to
tha kay ranga's object as an
overflow volume.

- Finally, anothaer VSAM volume
that has beaen assigned to the
object as a candidatae voluma.

1  IDAOS57A

The request is aeither to handle an
and-of-volume condition or to update
information in the catalog.

2 IDA0557B: VSIUPD CATUPD (which calls
IDAO192C)

VSIUPD issues tha CBUFSVC (SVC 109)

to update the VSAM sharad
information block (VSI).

C

LY26-3907-1 © Copyright IBM Corp. 1974,1985

CATUPD calls VSIUPD to update the
VSAM shared information block (VSI)
before updating the VSAM catalog.
The AMDSB contains statistics for
the data set.

IDAO557B: VOLLOC (calls ARDBSCH)

The volume information sets of
fields (in the object's catalog
record) contain the volume serial
number of each volume (used or
candidate) assigned to the object.
The voluma information sets of
fields also contain the low and high
key values of each key range, and
the low and high RBA values of each
extent in the object.

If the end-of-volume request is for
more space on the currently mounted
volume, the volume's serial number

is in the end-of-data ARDB.

IDAOS57B: VOLLOC (calls VOLMNT)

The VSAM volume mount and verify
routine (IDA0192V) confirms that the
specified volume is mounted. If no
device is available for the volume,
the VSAM volume mount and verify
routine requests that the operator
demount a volume not in use. If all
devices contain volumes currently in
use, the routine sets the
voluma@-not-mounted return code and
returns to the caller.

IDAOS57B: ALLOCSPC

If the AMBXN's allocate-space
requast option indicator is on, End
of Volume gets more space for the
object.

For datails about the AMB and the
AMBXN, see "Data Areas."

IDAO557B: ALLOCSPC (calls CATALC)

Tha volumae catalog record defines a
VSAM direct accass volume in terms
of thae objacts it contains, tha VSAM
data spaces it contains, and the
available (free) space in each of
its data spaces.

For details about thae volume catalog

record, sea Catalog Diagnosis
Reference.
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Notes for Diagram BT2 13

8 IDAOS57B: VOLSH (calls CATLOCNC
‘ and VOLMNT])

If the key range's object has an
overflow volume assigned to it,
additional space for the key range
is allocated from the overflow
volume. If no overflow volume is
assigned to the object, steps 8
through 10 are bypassed and the
space is allocated from the object's
candidate volume.

9 IDAOS57B: VOLSH (calls CATALC
and CATUPDVO)

Thae object's catalog record
describes its space allocation
requirements.

10 IDAOS557B: VOLSH (calls CATLOCNC)

If there is not enough available

space on the overflow volume to 14
satisfy the allocation requirements

of the key range, space is allocated

fron the object's candidate volume.

11 IDAO557B: ALLOCSPC (calls VOLSU) 15

If the volumes are full, and no
other volume (candidate) is assigned
to the object, End of Volume sets
the space-not-allocated return code
and returns to the caller.

A For a description of how candidate
volumes are assigned to VSAM
objects, see Access Method Services
Reference 17

12 1IDA0O557B: CATALC

If the data set being extended is a

VSAM data set cataloged in an ICF

catalog, call IDA0557X. Otherwise, 18
issue SVC 26 to perform the extend
processing.

The object's catalog record
describes its space allocation
requirements.

For details about the catalog record
and the volume information

saet-of~fields, see Catalog Diagnosis
Reference.

C
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IDAO557B: CTLBLK (calls DSCTLBLK)

For details about the ACB and the
EDB, see "Data Areas." For details
about the DEB, see the Debugging
Handbook and Data Areas microfiche.

End of Volume builds a new DEB and
EDB that replace the existing DEB
and EDB. The new DEB and EDB
contain extent information that
describe:

. Each of the object's extents (on
currently mounted volumes) that
was not affected by the
End-of-Volume process.

. Each extent that defines the
object's newly obtained space
(if any).

. None of the object's extents on
volumes that were demounted.

IDA0192D

This module issues an ACQUIRE to the
Mass Storage System.

IDAOSS57B: DSCTLCLK (calls CATLOCXT
and CATLOCRB)

For details about the data set
catalog record, and the volume
information set-of-fields, see

Catalog Diagnosis Reference.

For details about the EDB, see "Data
Areas."

IDAOS557A: SMFUPD (calls CATLOCDS)

For a description of SMF record type
64, see System Managemen

Facilities.
IDAOS57A: TERM, PROBDET

For details about the VSAM seea
"Diagnostic Aids." End-of-Volume
return codes.

If an error is detected, End of
Volume attempts to determinae the
type of error and builds a messaga
describing the error.
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Notes for Diagram BUlL
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IDAIIPM1: QISAM PUT Processing

To handle an ISAM PUT-Locate
request, VSAM uses thae
ISAM-Interface buffer to contain
records to be written. For ISAM
PUT-move requests, the user supplies
the buffer. (Note: In both cases,
VSAM treats the buffer as the user's
work area, and transfers records to
its own output buffers before
writing them.)

For ISAM resume-load requests, a
GET-locate is issued to VSAM to
search the previously created data
set for a key greater than or equal
to the key of the first record to be
written by resume-load. If the VSAM
search is unsuccessful, it is
assumed that the previous last key
and the new key are in correct
sequence, and load processing
continues.

A successful search indicates that
the new key is less than a key
already in the data set (a logical
error); and control is passed to the
user's ISAM SYNAD routine if it
exists. Otherwise, an ABEND is
issued.

IDAIIPM2: QISAM GET Processing

If the ISAM GET request is preceded
by a SETL request (used to determine
whether the located record was a
deleted record), the retrieved
record is moved from the
ISAM-interface buffer to the user's
buffer and a VSAM GET macro is not
issued.

When the ISAM GET request is in
locate mode or specifies data-only,
the ISAM-interface buffer is used
for the record; otheruise, the
user's buffer is used. (Note:
Data-only implies that the key
raesides at the beginning of the data
record; the relative key position of
the record is 0.) A VSAM GET macro
is issued. If the request specifies
move-mode and data-only options, the
data (minus the kay) is moved into
the user's buffer. When a deleted
record is retrieved, and such
records are to be ignored,
succassive GET macros are issued
until a normal record is raetrieved.

IDAIIPM2: QISAM PUTX Processing

If the raecord to bae written had only
the data portion of the record
retrieved (sea Nota 2), the data is
moved from thae usaer's buffar to the
ISAM-interfaca buffar to raejoin its

1974,1985

key beforae it is writtan; otherwisa,
the complete record alraady rasides
in the appropriate buffer.

The record is then examined to
determine whether it is marked as a
deleted record. Deleted records ara
ignored, if requested, by issuing a
VSAM ERASE macro to eliminate the
original record from the data set.

A VSAM PUT macro is issued for those
records that are to be written.

IDAIIPM2: QISAM SETL Processing

The validity of the reguest is
tested, and if two SETL requests
have been issued without an
intervening GET, PUTX, or ESETL
macro, an invalid SETL macro has
been issued or an invalid generic
key has been used. An invalid
request error code is set and
control is passed to the
ISAM-interface SYNAD routine (see
Note 11).

If the request is valid, the address
of the key to be located is placed
in the RPL, and a VSAM POINT macro
is issued.

If the data set contains deleted
records and if the request is
directed at a specific record's key,
a VSAM GET macro is issued to
retrieve the record. If the record
is a deleted record, a
no-record-found indicator is set in
the DCB and control is passed to the
ISAM-interface SYNAD routine (see
Note 11).

IDAIIPM2: QISAM RELSE Processing

This request is ignored by the
ISAM-interface routine, and control
is immediately returned to the user.
The release function is not required
by ISAM-interface or VSAM because
each QISAM request handled by
ISAM-interface uses only a single
data record for request processing.

IDAIIPM2: QISAM ESETL Processing

A VSAM ENDREQ macro is issued to
release any VSAM resources. ISAM
interface resets tha scan-mode
indicator in the IICB, which enables
another SETL request to be issued,
and raeturns control to the user.

IDAIIPM2: QISAM EODAD Processing

This routine receives control when
VSAM reaches an end-of-data
condition. The ISAM EODAD routine
is given control if ona has bean
spacified; otharwisa, an ABEND is
issuad.

Mathod of Oparation 167



Restricted Materials of IBM

Licensed Materials — Property of IBM

TERFACE:

Uz, JISA

GRA

$9po) 10113

(WVSIO 103) 4D

sapo)) Jouy

J(NWVSIg 10)) 933a

SIS

S,

"WVSA 03 wmal ‘WySig 1od

-aunnol GVNAS WVSI patj1aads-13sn € 0) jo11u0d

ssed ‘WySIO st Juissaooid Juannd A usym
'$)P0jq [ol3u0o

WVS] 01ut s3poo uonajdwos WYSA de -y

AN\ A\ AAARARRANY
A ALAVLVATLAVLL VALV VWAL \\

PRl Bl

3uIss3201g WXF QVNAS IEJIUL-WVS]

aBe10)§ remmA 3350 WVSI

"aunnol QVNAS S35t WVS] 343 0}
[013u0D ssed *)S1Xa S0P UCHJIPUOD JOLID UB UIYM

‘weidoid wvjqoid s 13sn-WVS] 3Y) O)
1INJal *ISIX3 JOU S0P UOHITPUOD JOLII UB UIYM

“PA13313P UA2Q SBY I0LIJ UR 19YJaym JuIuLIdRg

‘01

I

*1sanbas Joud ay) yum pajerdosse 19JJnq WVSA
ay) aseajal o) oW DTYANT WVSA B anss]

‘0198w 1D WVSA € anss] -

‘oldew JNd WVSA © anssi ‘asimiaQ
‘oloews epdn-10J-1nNd

€ U3y} puB O10BUWl JSVYT WVSA & ansst
‘PI0231 PIJIIIP B AU 0] 51 35anbax ayy uoym
-arepdn-10§-1Nd

& uay) pue osoew epdn-10J- 19D WVSA ©

anss! ‘a)LIM-3UO[e-pue)s € sT 1sanbas ayy uayy -

/
-

WVSIg 10j uoijejsuel] 1sanbay 3sej1a1ul-WVSi

a0a

473dai

)

/ (314Y) vorsuazxy

3BJINUI-WVSI

sapo)) souj

(acejsa1ug
WVSI) 144

=

053

: P {4 ]

afe10)§ renimA s,395) WVSI

QTN Y ITHDY WYSIE
panss|-1asn)

e JNEA33Hd WvSsig
i panss)-13s)

e (VIAA WYSIH
l panss]-iasM)

DTN HL1AM NVSIE
panss|-Jasn

© Copyright IBM Corp. 1974,1985

LY26-3907-1

168 MVS/XA VSAM Logic



C

C

Restricted Materials of IBM
Licensed Materials — Property of IBM

Notes for Diagram BU2
7 IDAIIPM3: BISAM WRITE Processing

The ISAM-interface RPLs are searched
for one that is associated with the
current request's DECB. If an RPL
is not found, an available RPL is
assigned to the request and
initialized. If an RPL is not
available, an invalid request is
indicated in the DECB and a return
is made to the user's problem
program.

If tha write request is an ISAM
stand-alone-write for update, VSAM
GET-for-update and PUT-for-update
macros are issued to satisfy the
request.

For a write request to overlay an
axisting data record with a deleted
record, the VSAM PUT macro is issued
to satisfy the request unless the
option to ignore the deleted record
is specified. In this case, the
ERASE macro is issued. (Note:
Deleted records have a X'FF' in
their first byte.)

For a write-key-new request, a VSAM
PUT is issued. If VSAM returns an
error code indicating that the
record to be written is a duplicate
of an existing data record,
ISAM-interface issues a VSAM GET to
retrieve the existing data record to
datermine whether it is a deleted
record. If the record is a deleted
record, a VSAM PUT-for-update
request is issued to replace it with
the new record.

When VSAM returns control, the
ISAM-interface RPL is released
(disconnected from the DECB), a VSAM
ENDREQ macro is issued to free the
VSAM resources, and the request is
posted completea.

8 IDAIIPM3: BISAM READ Processing

The RPLs are searched for one which
is associated with the current
request's DECB. If an RPL is not
found, an available RPL is assigned
to the request and initialized. If
an RPL is not available, a raeturn is
made to the user's problem program.

Aftar establishing the buffer to be
usaed (that is, an ISAM buffer or an
ISAM-interface buffer) and adjusting
the record pointer to include a
record descriptor word (RDW) for
variable-length records, a VSAM GET
macro is issued.

When VSAM returns control, the
ISAM-interface RPL is released

LY26-3907-1 © Copyright IBM Corp. 1974,1985
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11

(disconnectad from the DECB) and a
VSAM ENDREQ macro is issued to free
the VS5AM resources, unless the ISAM
request was a successful
read-for~update.

IDAIIFBF: BISAM FREEDBUF Processing

This routine issuas a SYNCH SVC to
get into problem program state and
then searches the ISAM-interface
requast-string for an RPL associated
with the current ISAM DECB. When
found, a VSAM ENDREQ macro is issued
to free the resources held by tha
RPL. The RPL is then disconnected
from the DECB. If an associated RPL
is not found, a return is made to
thae user's problem program.

If the RPL is found and processing
of it is complaetae, a VSAM ENDREQ
macro is issued to free tha VSAM
resources, and then the
ISAM-interface RPL is releasad
(disconnected from the DECB) for
rause by another request.

IDAIIPM3: BISAM CHECK Processing

Tha ISAM-interfaca chaeck routine
tests for an arror code in tha DECB
(sae Note 3). If an arror is not
detected, a return is made to the
user's problem program. If an arror
is datected, the check routine
passes control to the user's ISAM
SYNAD routina if it exists;
otherwisa, an ABEND is issued.

IDAIISM1: ISAM-interface SYNAD
Processing

The ISAM-intaerfaca SYNAD routinae is
entarad by a VSAM procaessing routine
when an aerror condition is datactaed.

For QISAM processing, the VSAM error
codes in the RPL are copied into theae
DCB, and for BISAM processing, the
SEEgr codaes ara copied into tha

For QISAM processing, control is
passaed to the user's ISAM SYNAD
routine if it exists. If it doas
not exist, an ABEND is issued.

For BISAM processing, a return is
mada to VSAM, which returns to the
ISAM-interface BISAM procaessing
routine and then to the user's
problem program. An ensuing ISAM
CHECK macro causes the user's ISAM
SYNAD routine to receive control if
it exists (sae Note 10).

The ISAM-intarface SYNAD routine
also builds tha SYNADAF message.
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G ORD MANAGEMENT TRACE SIN
TRACE (Parameter Processing)
JOB STARTS

User Job Stream

//DD1 DSN=NAME,

' 1
|
|
: AMP=(‘TRACE= : IEFNB02 . JFCB |
ARAMETERSY JFCBTRAC=0ON

! ® ) | : 1. Verify “AMP” parameters and : : |

| update JFCB. | |JFCBEXT '

1 1 L )

@ TRACE (OPEN Processing)
IDA0192Z
‘l I 2. Was TRACE requested?
Do normal
No-

rea Yes

|

l OPEN Work
I A OPEN Processing
L

3. Base cluster being opened?

——
| | No
IJFCBEXT |
4. Obtain storage for TRACE work
area.
JFCB | 5. Set index and data AMBTRACE
l | to the TRACE work area
I (IDATRACE) address.

&

6. For PATH OPEN, copy base
AMBTRACE to path AMBTRACE.

7. For UPGRADE OPEN, copy base
AMBTRACE to upgrade AMBTRACE.

&

User Storage
IDATRACE
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Notes for Diagram BV1 statement. The "AMP" data is parsed
and moved to the JFCB and JFCB
1 IEFNB902 is called from the extensions.
reader/interpreter (IEFNB901) at job
initialization whan an "AMP" 2 If JFCBTRAC is on, racord management
subparametar is found on a DD trace is invoked.

C
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IAG BV1l. RECORD MANAGEMENT CE PROCESSING (CONTINUED)

Any VSAM Record Management Module J
[ TRACE HOOK |
AMB I |
| I # 8. Is trace active? I
AMBTRACE Continue with
: : | Yes NO m—— R/M Logic l
I I : ‘ |
9. Call R/M Trace (IDA019ST) I
| Conti ith |
| . ontinue wi
| 10. Return from trace — R/M Logic | R2
L L |
IDAO19ST
v 11. Does Register 2 contain a PLH address? | PLH
Y No e Step 10 I
IDATRACE : 'es ° P | : I
I | 12. Save Registers 12 through 14. i >| PLHRET! |
ommon
: | T
| Area | | 13. Find an available unique area in | | |
IDATRACE. | ’
I |
| . | | 14. Save Registers. N IDATRACE
Unique | I —
| Areal | 15. Copy PARM1/PARM2 to unique area. . | |
I | Common |
f— | 16. Are conditions correct for tracing? l Area |
| | Ys NO e——)p- Step 10 | |
Uni | |
A?;S“; | | 17. Locate/validity-check control blocks | % [
| | I as specified in PARM1/PARM2. | Unique |
I—| I _;b' Area 1
| 18. Was a bad control block found? | |
| Unique : : No Yes mmms Turn on | i——‘
| Area3 “BADCB”
| | | ' | | Unique |
— 19. Was validity-check-only specified and | Area 2
I no bad control block found? l | |
( —
| No Yes mmm——- Step 23 || | | |
| ' Unique |
I 20. Build GTF record. | Area3 I
|
I I
L
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Notes for Diagram BVl (continued)

8. A trace point checks if AMBTRACE is
nonzero. If nonzero, AMBTRACE
contains the address of IDATRACE.
IDATRACE is built by VSAM OPEN
(IDA01922). The first word of
IDATRACE contains the address of
IDAOL19ST. This address is used to
"call"™ (step 9) the tracae routine.

11. When 1IDAO19ST is entered, ragister
2 must point to a PLH and register 3
to an AMB.

12. The caller's ragisters 12, 13, and
14 are saved in tha PLH R14 pushdown
stack. This freas up enough
registars for IDAO19ST to initialize
processing.

13. The work area IDATRACE contains a
common area and as many unique areas
as the data saet's STRNO (string
number). The common area contains
fixed fields (such as PARM1, PARM2,
ERRCD, trace point IDs, number of
unique areas, etc.). The unique
areas contain unique data (such as
sava areas, control block address,
etc.). A unique area is locked on
entry and unlocked on exit (step
25). Any additional calls to trace

LY26-3907~-1

© Copyright IBM Corp.
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le.

18.

19.

2°'

while this call is current uwill
obtain their own uniquae area becausa
this call's area is lockad.

Thae conditions for tracing includa:

. The calling traca point ID must
be equal to that requaested by
the usar.

. If specified, the KEY or ECODE
subparametar must be corract.

If validity-check-only and a bad
control block is found, tha flag
"BADCB"™ is turned on. TRACE
restarts, tracing control blocks at
this tima.

If validity-check-only and no bad
control blocks are found
(BADCB=0FF), continua locating the
control blocks specifiaed in PARMI or
PARM2 subparamater.

A GTF raecord is creatad. The record
contains control information and
control block data. Each GTF record
can contain up to 249 bytes of
control block data. If the control
block is greater than 249 bytes,
more than one GTF record is created.
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DIAGRA V1. VSA ECO G

IDAQ19ST (continued)
[

21. Issue GTRACE macto to pass
arecord to GTF.

CONTROL BLOCKS COMPLETED

22. Any AlX, PATH, or UPGRADE processing
to do?

Yes No _Step 24

|

23. Using PARM2, repeat steps 17 to 22
TRACE COMPLETE
24. Restore caller’s registers.

25. Unlock unique area.

26. Return to caller. p——— Step 10

U R ——
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Notas for Diagram BV1 (continued)

21 GTRACE macro axpands to a monitor
call 14.

Staps 17 through 21 are repeataed
until all tha control blocks
raquaestad are tracad.

22 Chack for PARM2:

° If PARM2 is found, chack if
thaera is an AIX, PATH, or
UPGRADE data sat associatad with
tha data set just traced.

C
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. If PARM2 or associated data set
is not found, go to atep 24 to
procass thae raturn to VSAM
racord managamant.

23 Anothar VSAM-opaenad data

sat
(UPGRADE or BASE for a PATH, UPGRADE
for a BASE, etc.) has baan
daetarminaed to be traced. Move and
use PARM2 in tha uniqua area.
Rapaat staps 17 through 22 until all
associatad data sats have baen
tracaed as requastad.

Method of Opaeration 175



Restricted Materials of IBM
Licensed Materials — Property of IEM

GRAM B ERMRPL PROC G

User'’s Virtual Storage ’

RPL BB2

1. TERMRPL is intended to be called by a system

component’s ESTAE routine to release the
PLH VSAM resources associated with an abnormally
terminated RPL

1 ¢

™\

2. TERMRPL determines which resources are held
by the RPL and releases the resources so other
requests sharing the same data set may be satisfied.

gl
Various VSAM 3. Return to caller.
control blocks

J
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Notes for Diagram BUW
1 IDAO19R1: TERMRPL

IDAOLI9R]1 (TERMRPL) calls IDAOL9R1
(FINDOPLH)

The placeholdaer (PLH) for tha
request string associated with the
TERMRPL request is locataed by
searching the placeholder list for a
placeholder that points to tha RPL
identified by the TERMRPL.

IDAOLI9R1 (TERMRPL) calls IDAO19SN
2 IDAO19SN

Validity checks the data set

attributaes, RPL options, and

processing conditions before

performing the TERMRPL request.

Releasas all owned VSAM resources

that are commonly shared by other

requasts.

IDAO19SN calls IDAOI9RZ (IDAFREEB)

If the data sat is a KSDS, IDAO1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>