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PREFACE 

ORGANIZATION 

This book describes the internal logic of the Virtual Storage 
Access Method (VSAM) and contains diagnostic information. It is 
directed to maintenance 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 Architecture Data Faciljty 
Product: Cross Reference, also on microfiche. 

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. 

• "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 
operation 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. 

• "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. 

PREREQUISITE KNOWLEDGE 

REQUIRED READING 

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

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

• MYS/Extended Architecture VSAM Administration Guide, 
GC26-4015, for an introduction to VSAM concepts. 

• MVS/Extended Architecture VSAM Administration: Macro 
Instruction Reference, GC26-4016, for an explanation of VSAM 
macros. 
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Within tha taxt, ratarences are made to the pUblications listad 
in tha tabla balow: 

Order 
Short Title publlcatton Tftle Number 

Access Mathod M~:i/loi~tlod!ild A r:" b i iii s: :!au:!I GC26-4019 
Servicas hlhSilr:lhd ~I:tlh!g 
Raterance Admicil:tr:diSl!!.1= {!SO"gll Mg:tbgd 

:i11:~hiI5 Bgflr:losa 

M~d4!l!U~il.dJ.J:k"LtJl.~L1.S&' 
~~:tllQS Ar.lmioil:tr:I:tigo= A""151 GC26-4075 
Mi:tbgd ~1r:vi"15 Bifl!:IOSOg 

Catalog M~~/Ioi~:t!ilO~id Ar:¥bi:tlSO:tYCI LY26-3899 
Diagnosis Guida ~I:tIls:uil DUSilC!25! 1 !:iujr.ll .-_ .. -
Catalog M~~/~~tIOgld Ac"bitl,,:tUl:i LY26-3897 
Di.gnosi s ~ahlgSil DilSnQlil BlflrlC"1 
Raterenca 

Checkpointl 86;~~~~rg~'~g~f;~i:t~;;~~: GC26-4012 
Restart 

~ 

Checkpointl M!l~/~K:tgDdgd AI:"bi:tiso:tytg LY26-3890 
Rastart 
Suparvisor 

~bl,~eQiD:t/BgIIIr::t 
~IU LS!!iIi; 

~yeliu::~i Igl: 

Call Logic 

DADSM and CVAF M!l~/~~hOdgd Ar:;bih"IUtl LY26-3896 
Diagnosis Guida IMD~M 10 iii ~gmms:ZD !lIg~ A""III 

EI"i~i:t~ Dil!ilOglil !2yjdg 

DAOSM Diagnosis M!l~1 ~Ktl!H'lld Ar:"bi:tlso:tYr:1 LY26-3904 
Reterence IMI2l2M D i 1510 S:UI II Bifi,.gnSOI 

Data M~l2/~~:tlndld Ar:"bi:tI;:tYr:1 I2I:tI GC26-4014 
Administration: t~~lg~~iI:~i~~fl~:~~: Macro 
Instruction 
Reterence 

Dabugging ~~~/;~l~~g~~ ~~~~i:tISO:tYr:1 LC28-1164 1 

Handbook :::101::::: ::D::::~' Volumes 1 LC28-1165 
through 5 LC28-1166 

LC28-1167 
LC28-1168 

DFP XREF M!l~1 t;2S:tllD ggg Ar:sobi:ti,,:tYr:1 12dl LYB6-0080 
li stt ngs EI"ilU~ er:!2Ii1I.!s:<:t Bili!:!51 1 

M!2flilifj"l:ti!2D Q = ~B!;E L i 5:t i OSiUI 

JES2 Data Areas M!ll2/IoiK:tiOr.lid A!::~bi:ti~tYr:1 Dflh LYB8-1191 
Ar:iSl5 ~~!l~/J!;~~~ 

JES3 Data Area!! M~~/Ioi~hodid A!::~bi :t1,,:!aU::1 l2a:tl LYB8-1195 
Ar:!ilI:I ~M~~/J!;~~2 

JCL MV~/Ioi2S:timhu;l A!::"hj:tg~:tYr:1 J~L GC28-1148 

Nota: 
1 

ty MVS/XA VSAM Logic 

All five volumes may be ordered under one order number, 
LBOF-I015. 
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order 
Short Tttle publtcation Tftle Number 

MSS Q~iI~~~ fjV~ fj§:!~ Hgr.:asl ~ll::l:!;lm LY35-0038 
Communicator ~~~!n;j2n; L2gi~: 

~gmmuDj~~:!;Qr ~fj~~~2 
fj~~ 

Open/Close/EOV [j~~V!;~te!Jgig ~tS;Cbi:tIS;C:tUr:1 LY26-3892 
Logic QeiC/ C12 n/ !;!H! LggjG 

Sarvica Aids M~~/E2S:tens;!ld At~bi:tis;o:t!.lr.:1 GC28-1159 
Sl!shm erogrammjog L i tu:a tll : 
~er~jsce ~ i Sl:.1 

Supervisor fjVS/~~ti!Js;!Qs;! ~r~bi:!;I":!;Yr.:1 GC28-1154 
Sarvicas and ~yeer:~j;or: ~et!li"g; IDg f:la"r:2 
Macro IosSr:y"ti2C; 
Instructions 

System Logic [jV~/E2Sb!Jg!g ~rscbi:!;lsc:t!dr.:1 LY28-1270 
Library ~l!:!hm LS29jSC L i 12[:1:1 tl!, Volume 

17 

System [jV~/,X:tI!Jgig ~E:~bi:!;il,,:!;ytl GC28-1153 
Management ~l!;hm ergsrlmmios Libtarll: 
Facilitias ~l!sh!!l [jloagl!!l§ln:t Eas;oj l itil; 
Systam Messages [j~~/'2S:tI!Jglg at"bi:tI":!;Ytl GC28-1376 

[je:!USli L 112 r:1 tl! : ~l!;:tQm and 
f:ln:iISfH:i, VolumQs 1 and 2 GC28-1377 

VSAM [jVS/E2:dlndlg AE:"bj:tl~:tYr:1 ~~afj GC26-4015 
Administrstion AQ!!li!J h:trl:t i 2D Gy i dB, 
Guida 

VSAM [j~~/E~:tlngiQ arscbi:tI,,:!;Yr.:1 ~:iafj GC26-4016 
Administration: !~ii~~~iT~~i~2flr~~~iS2 Macro 
Instruction 
Raference 
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I RELEASE 1,2 UPDATE, DECEMBER 1985 

I ENHANCEMENTS AND NEW SUPPORT 

• 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. 

• 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. 

• Four new request types have been added to the RPL control 
block. 

• The UPTSARES and UPTFIALT fields have been added to the UPT 
control block. 

• The following lists of return codes have been updated: 

RELEASE 1,2, FEBRUARY 1984 

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 

The following control blocks have been updated: 

• ACB 

• EDB 

• EXLIST 

• RPL 

RELEASE 1,1, APRIL, 1983 

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

• VSAM I/O buffers to reside above the 16-megabyte line in 
storage. 

• Up to 16 local, shared resource pools per address space. 
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INTRODUCTION 

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

VSAM's record format is different from that of other access 
methods. All VSAM records are stored in control intpryals. A 
control interval is a continuous segment of auxiliary storage. 
The records are ordered according to values in a key field or 
according to when they ware stored. With key-sequenced data 
sets, the user can gain access to a record by specifying its key 
or its relative byte address (RBA). With entry-sequenced data 
sets, the user can gain access to a record only by specifying 
its RBA. For additional information on VSAM records and how 
they are stored, see "Data Areas." 

User programs that contain Indexed Sequential Access Method 
(ISAM) macros can be used to process records in a VSAM data set. 
The ISAM interface program that allows the use of ISAM macros 
builds the necessary VSAM control blocks when an OPEN macro is 
issued and ensures that VSAM control blocks are properly 
initialized when subsequent requests are made for reading or 
writing records. 

Most of VSAM resides in the pageable link pack area in the 
common area of virtual storage. Figure 1 on page 2 illustrates 
VSAM's relationship to the control program, to the user's 
processing program, and to the data stored on a direct-access 
storage device and in mass storage. The subpools indicated in 
the figure (230, 231, 239, 241, 245, 250, 252) contain VSAM 
control blocks. For more information, sae "Virtual-Storage 
Management" in "Diagnostic Aids." 
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Figure 1. Relationship of VSAM, the Control Program, User's Processing Program, and 
Stored Data 

2 MVS/XA VSAM Logic 

VSAM is controlled by user macros. These macros are expanded 
into calling sequences to VSAM functions. For additional 
information on user macros, see VSAM Adminjstration: Macro 
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 set. 

In addition to processing records and data sets, VSAM opens and 
closes data sets and does most of its own space management, that 
is, VSAM makes only minor use of the control program Open and 
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Close and relies on the control program DADSM for only part of 
its space management. To do much of th.s work, VSAM uses the 
the control program catalog. The control program catalogs 
contain a description of VSAM space, locations of available 
spae~, how space is used, and the location of data sets. For 
add.tional information on the catalog, see Cat.lpg P'aanp,is 
iYidI and Catalog Pjagnpsis R.f.renc •• 

VSAM is logically grouped into th. following functional ar.as l 

• Data set management (som.times referred to in program 
documentation as "I/O support"), which comprfses Op.n and 
Clost for VSAM and for th. ISAM interface, virtual-storag. 
manag.ment, and BLDVRP/PLVRP proc.ssing 

Op.n conn.cts a us.r's program to a VSAM data s.t and 
builds th. control blocks r.qu;r.d to permit the us.r to 
r.ad from and wr,te to the data set. 

Close disconnects a user's program from a data s.t and 
rel.as.s the data set's control blocks built by Open. 
Clos. also updates statistics in the catalog. 

Virtual-storage manag.m.nt c.ntraliz.s th. processing of 
most requests for virtual storage. 

BLDVRP/DLVRP proc.ssing builds and deletes VSAM resource 
pools for processing with local or global shared 
rasourcas. (Processing with sharad resources is 
d.scribed from the us.r's point of vi.w in ~ 
Administratjpn Guide and Catalpg Diagnosjs Raference. 

• Record managemant, which comprises procassing to satisfy 
user requests for access to data, including and-of-voluma 
processing 

Pata raquest procass'ng raquests I/O management to read 
and writ. racords in response to user-issu.d VSAM and 
ISAM macros (th. latt.r by way of the ISAM interfac.>. 
It also requ •• t. I/O managem.nt to r.ad and writ. 
racords for tha control program catalog manag.m.nt. 

End of Volume mounts volum.s and allocat.s spac.. It 
modif;.s the existing control blocks to r.fl.ct th. 
nawly mount.d volumes and newly allocat.d spaca. 

• Control block manipulation, which allows a us.r's program to 
g.nerat. som. control blocks CACB, EXLST, and RPL) 
dynamically and to modify, display, and test th.ir contents 

• I/O managem.nt, which comprises the problem-state I/O 
driver, the supervisor-state I/O drivar, th. actual block 
processor, .nd app.ndag.s, an asynchronous routine, and. 
purg. routine 

The drivers and th. actual block proc.ssor translate 
requests for acc.ss to th. contents of control intervals 
to r.qu.sts for reading .nd wr,t'ng physical r.cords. 
They build a chann.l program to giv. to th. control 
program I/O supervisor. 

The appendages and th •• synchronous rout;n. g.t control 
back to tha r.qu.st.r after I/O is fin' shed. 
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Method of operation diagrams are functional descriptions of 
VSAM. The diagram and descriptive notes, keyed to the diagram, 
are on facing pages. 

READING METHOD OF OPERATION DIAGRAMS 

ISAM·V .. ', Add ... Space 

RI 

The diagrams contain three blocks of information: input, 
processing, and output. The left side of the diagram shows the 
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. Input is anything a program function 
refers to or gets. Processing is the steps required to fulfill 
the function represented by the diagram. Output is any change 
effected by a function; for example, register contents, or 
control blocks created or modified. The processing steps are 
numbered; the numbers correspond to notes on the facing page. 
The notes include cross-references to the listings. Figure 2 
shows a typical method of operation diagram. 

The ISAM·user's program issued OPEN (SVC 19) for a 
VSAM data set. Open enters VSAM here. IX:S lies 

I)("S. 

Open 
Parameter 
li~t 

ilKS 

IIlCB 

SYS I.SYSJOB()~ 
Ilata Set 

VSAM·User's Address Space. or 
ISAM·User's Address Space after Step 3 

R.,ist.,2 r:Al:",'B,,-__ -, 

IU'.'AUi~ 
1-----1 

RePste, 9 

For (' •• &l0Il or I 
SCRA 

Offset 10 
Entry in TIOT 

I PasswurJ. 

~Ul:BI ::::nt,y 
for Data 
Set'. UCBs 

M,'llilh!f 4 

Common Work Area ----OSNAMt: f- - -
~ 

JFC8: 

Voller. 

ISAM·hllerface Open Processil1U 

__ :_ ~ I. Build the ISAM Interfac~ control blo~k - IICB -
- _ for each DCB for a VSAM data set bemg opened. 

-~ . 
.. 2. Build the VSAM user control blocks - ACB and 

EXLST - using information in the ISAM~DC~B~':::::~~:;::::::=r~--..J 
3. Issue OPEN, SVC 19, to open the ACB. ..... _____________ ... 

The VSAM·user's program or ISAM·lnterface Open 
issued OPEN (SVC 19). Open enters VSAM here. 

I VSAM Open Processing 

0." 4. Initialize for processing the user ACB. ----... .c: 
~ ~ S. Mount and verify volumes. --------t-I~ 
~ ~ 6. Open the object. __ ~ ________ .ta(2 
....... ~ Open VERIFY macro, if required. 

~ ~ 7. If a hase duster is hl'il1~ ol","ed for output 
~ and has an upgraul' st.'t. o['lcn th ... upgralh.' 

set. 

f.i6'--I ~ ~8. If the clSllallle "n the DD staternent nallles 

40 

_ ~ r· a rath. "I'cn the alternate index associated 
- with the I'ath. ---_________ ~~48 

............... -: (sOXSzXS6)lll ~ 9. Prepare ror subtask sharin~ and joh step 
- ~ - termination. mllDllo1llmmlDlmmllDllo1llmD1laflllllmllDllllllmD1.l9 

10. Terminate Open proccssin~. -----__ .... @(5S8 

Figure 2. Typical Method of Operation Diagram 
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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 SYSl.SYSJOBQE 
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 described by the diagram. Note 
that the function described by one diagram might be performed by 
one or more VSAM 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 I, for example, builds a control block (the 
IICB); step 2 builds VSAM user control blocks (the ACB and 
EXLST). 

Reading the method of operation diagrams requires that you 
understand the symbols they use. Figure 3 on page 6 shows the 
symbols and describes their meaning. 
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Figure 3. Graphic Symbols Used in Method of Operations Diagrams 

Figure 4 on page 7 shows notes for the method of operation 
diagram shown in Figure 2. The notes provide details about the 
processing shown in the diagram. For eKample, the entry process 
and conditions are described by the first (unnumbered) note. 
This note tells which Open modules allow an ISAM user's program 
to open an ACB for a VSAM data set, Note 1 describes the use of 
the IICB and directs you to "Dat. Are •• " in this publication for 
detailed information on the IICB. The notes also name the 
modules and routines that perform the functions represented. 
The module and procedure names allow you to relate a process 
step to a unit of code in the VSAM program listings. 
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Nat •• far Dtalra. AC1 

Wh.n the c.ll.r I •• u •• the OPEN m.cro. 
IVC 19. IOCOOO!I (Op.n) i •• nt.r.d by 
the IVC Int.rruption h.ndl.r. 

Op.n obt.in. the JFCI from the .ch.dul.r 
Nork .r ••• 

If the JFCI d.t.-•• t org.nlz.tlon 
(JFCDSORO) fl.ld Indlc.t ••• VSAM d.t. 
org.niz.tlon .nd the DCI d.t.- •• t 
org.nlz.tlon (DCIDSORG) Indic.t •• 
Ind.x.d •• qu.ntl.l org.nlz.tlon. 
IFGO!95A (Op.n) •• t. the Id.ntlfl.r for 
•• ch DCI-for-VSAM-d.t.-org.nlz.tlon 
.ntry In the WTO t.bl. to '21'. the 
Id.ntlfl.r of the ISAM-Int.rf.c. Op.n 
routln •• 

1 IDA019!11 ILDIICI, INITIICI 

Th. IICI •• rv ••••• brldg. b.tw •• n 
the ISAM u •• r progr.m'. DCI and the 
VSAM control block. th.t .llow the 
u •• r'. program to r.ad .nd writ. 
r.cord •• 

5 •• "D.ta Ar.a." for d.t.II. about 
the IICI. 

5 •• the Data A{~aS mlcroflch. for 
d.tall. about • DCI. 

I IDA019111 ILDIICI, INITIICI, 
ACI"DGI 

Th. IIAM-Int.rf.c. Op.n routln. 
build •• n ACI and an EXLST for .ach 
DCI for a VSAM d.ta •• t b.lng 
op.n.d. Th. ACI I. Inltlallz.d with 
the DCI DDNAME and "ACRF fl.lds. 

S •• "D.ta Ar.a." for d.t.ll •• bout 
the ACI .nd EXLST. 

IDA019!11 UP.NACI 

Th. ISAM-Int.rf.c. Op.n routIne 
builds .n op.n par.m.t.r ll.t .nd 
I •• u •• SVC 19 to op.n the ACI. 

Op.n copl •• the ACI from the u •• r'. 
.r •• Into the Op.n work .r ••. 

If the op.n-p.r.m.t.r-ll.t .ntry 
• ddr •••• s • VSA" ACI, Op.n •• t. the 
Id.ntlfl.r fi.ld for •• ch ACI .ntry 
In the WTG t.bl. to C'ZA', the 
Id.ntlfl.r of the VSAM Op.n routin •. 
All furth.r Op.n proc ••• lng I. 
byp •••• d for •• ch ACI .ntry until 
the VSAM Op.n routln. r.turns 
control to Open .t .tep 57. 

VIA" apsn Proc ••• tnl 

4 See DI.gr.m ACZ. 

5 S •• Di.gram AC!. Thi. st.p is 
skipped for a dummy d.t ••• t. 

6 

7 

I 

9 

Se. DI.gr.m AC~. The obj.ct could 
b •• n .It.rn.t. ind.x th.t I. It •• lf 
b.lng op.n.d for proc ••• ing by the 
u •• r. . 

If the obj.ct w •• not pr.viou.ly 
clo •• d .ucc ••• fully. I •• u. the 
VERIFY m.cro to update the control 
block Inform.tlon In the c.t.log If 
the ACI option. p.rmlt. If v.rlfy 
f.il.d, I •• u •• w.rnlng m •••• g. 
.rror r.turn. If v.rlfy w •• 
.ucc ••• ful, i.su •• m •••• g •• nd 
r.turn cod •. 

S.e DI.gr.m AC!. Thl •• tep I • 
.klpp.d for. dummy d.t ••• t. 

5 •• DI.gram AC6. This .t.P I. 
.klpp.d for a dummy data s.t. 

IDA0192AI ILDDDEI 

VSAM Op.n builds. "dummy DEI" for 
the us.r ACI and .dds It •• ddr ••• to 
the job step', TCI DEI chaIn. (Th. 
d.vlc.-dep.nd.nt •• ctlon of the DEI 
I ••• t to 0.) E.ch op.n ACI I. 
Id.ntlfl.d by • dummy DEI In the 
ch.ln. If the user's progr.m .nd. 
.bnormally, AIEND clo •• s the ACI or 
DCI .ssocl.t.d wIth •• ch DEI In the 
ch.tn. 

10 5 •• DI.gr.m AC7. 

A Not. about Dyna.tc strtng Addttion 
Wh.n OPEN Is Issu.d, not to op.n • d.t. 
.et, but to dyn.mically .dd •• trlng to 
the us.r's c.p.billty to proc.ss 
multiple requ.sts concurrently, the 
.trlng I •• dded .nd Open returns to the 
c.ll.r. VSAM r.cord m.nag.m.nt r.que.t. 
dyn.mic string addition when more 
.trlngs .r. required th.n the u •• r 
specified. 

R.cord m.nagement indic.te. dyn.mlc 
string addition by a fl.g in the ACI. 

IDA019ZY (ENQIUSY) issue. EHQ on 
'SYSVSAM' with 'I' (busy) indicated to 
pr.v.nt Open from using the control 
block structure that is .ff.ct.d by 
dynamic .tring .ddition . 

IDA0192Y (INITPLH) builds and 
initi.lize. an addition.l PLH, 10MI, 
1051, .nd PFL. IDA019ZY (ILDBUFC) 
builds .nd initi.lize •• n additlon.l 
IUFC and buffer. IDA0192W build •• n 
.ddition.l CPA .nd chains it to the 
IUFC. IDA019ZY (DYNSTRAD) chains these 
n.w control blocks into the existing 
control block structure. (PLHDR point. 
to the PLH. and BUFDR points to the 
IUFC.) 

Figure 4. Notes for Typical Method of Operation Diagram 
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Restricted Hiterill. of IIH 
Llcen.ed Hitarill. - Property of IIH 

Hate. for Dilgrlm AC1 
When the caller issues the OPEN macro, 
SVC 19, IGC0001I (Open) is entered by 
the SVC interruption handler. 

Open obtains the JFCB from the scheduler 
work area. 

If the JFCB data-set organfzation 
CJFCDSORG) field indicates a VSAM data 
organization and the DCB data-set 
organization (DCBDSORG) indicates 
indexed sequential organization, 
IFG0193A (Open) sets the identifier for 
each DCB-for-VSAM-data-organization 
entry in the WTG table to '21', the 
identifier of the ISAM-interface Open 
routine. 

1 IDA01921: BLDIICB, IHITIICB 

The IICB serves as a bridge between 
the ISAM user program's DCB and the 
VSAM control blocks that allow the 
user's program to read and write 
records. 

For details about the IICB, see 
"Data Areas." 

For details about the DCB, see the 
~a Areas microfiche. 

2 IDA01921: BLDIICB. IHITIICB. 
ACBHERGE 

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

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

3 IDA01921: OPEHACB 

The ISAM-interface Open routine 
builds an open parameter list and 
i.sues SVC 19 to open the ACB. 

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

If the open-parameter-list entry 
addresses a VSAM ACB, Open sets the 
identifier field for each ACB entry 
in the WTG table to C'2A', the 
identifier of the VSAM Open routine. 
All further Open processing is 
bypas.ed for each ACB entry until 
the VSAM Open routine returns 
control to Open at step 57. 

VIAH apen proce •• lng 
4 See Diagram AC2. 

5 See Diagram AC3. This step i. 
skipped for a dummy data set. 

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

6 

7 

8 

9 

See Diagram AC4. The object could 
be an alternate fndex that ,. ftself 
being opened for process'n; by the 
user. 

If the object was not previously 
closed .ucce.sfully, fs.ue the 
VERIFY macro to update the control 
block Information in the catalog if 
the ACB options permit. If verify 
failed, issue a warning me •• age 
error return. If verify was 
successful, issue a message and 
return code. 

See Diagram AC'. This .tep ,_ 
skipped for a dummy data set. 

See Diagram AC6. This step ,. 
skipped for a dummy data set. 

IDA0192A: ILDDDEB 

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

10 See Diagram AC7. 

A Hate Ibout Dynamic Itring Addition 
When OPEN fs issued, not to open a data 
set, but to dynamically add a string to 
the user's capability to process 
multiple request_ concurrently, the 
string is added and Open returns to the 
caller. VSAM record management request. 
dynamic string addition when more 
strings are required than the user 
specified. 

Record management indicates dynamic 
string addition by a flag In the ACB. 

IDA0192Y (ENQBUSY) Issue. ENQ on 
'SYSVSAM' with 'B' (busy) indicated to 
prevent Open from using the control 
block structure that is affected by 
dynamic string addftion. 

IDA0192Y (IHITPLH) builds and 
initializes an additional PLH, 10MB, 
IOSB, and PFL. IDA0192Y CBLDBUFC) 
builds and initializes an additional 
BUFC and buffer. IDA0192W builds an 
additional CPA and chains it to the 
BUFC. IDA0192Y (DYNSTRAD) chains these 
new control blocks into the existing 
control block structure. (PLHDR point. 
to the PLH, and BUFDR points to the 
BUFC.) 

Method of Operatton 11 
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Notes for Diagram AC2 

11 IDA0192A: INIT192A 

The open work area is mapped by the 
IDAOPWRK macro. 

13 IDA0192C 

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. 

14 IDAOI92C: LOCI 

LOC! 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. 

15 IDAOI92A: BLDLISTS 

During termination, the ENQs 
indicated in the ESL (enqueue save 
list) will be dequeued, the DEBs 
indicated in the DSL will be 
unchained, the storage indicated in 

LY26-3907-1 @ Copyright IBM Corp. 1974.1985 

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. 

16 IDAG192A: BLDENQPL, INIT192A 

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

17 IDA0192A: CONBASE 

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

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

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

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

Method of Operation 13 
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Notes for Diagram AC3 

21 IDA0192F: VOLMNT 

22 IDA0192F: OLDDEV 

2~ IDA0192V 

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 0 Copyright IBM Corp. 1974,1985 

26 IDA0192F: DLDDEV, NEWDEV 

A volume mount table is built for 
each device type allocated to the DD 
statement associated with the user 
ACB. Each VMT contains an entry for 
each successfully mounted volume of 
that device type. If a VMT already 
exists for a device type, the new 
VMT replaces the old one. 

27 IDA0192F 

If called from IDAOA05B (VSAM 
restart), OPWRSTRT will be on in the 
Open work area. 
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Notes for Diagram AC4 

28 IDA0192F: OPNBASE, BLDAMBL, CHNAMBL, 
VATUPD 

Unless the user ACB indicates that a 
catalog is to be opened or that a 
catalog recovery area is to be built 
in system storage (SCRA), the 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 
identifies the VAT and the entry in 
the VAT that contains the address of 
the AMBL. 

29 IDA0192F: CHNAMBL 

30 IDA0192F: CHNAMBL 

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

31 IDA0192F: BLDCMB 

32 IDA0192B, IDA0192C: OPCATl 
(calls LOC2 and LOC3) 

A separate CTGFL is built for each 
catalog record field requested by 
VSAM Open. A CTGFL gives the 
field's length and its address in 
the open work area. 

For details about the data set 
catalog record, the CTGPL, and the 
CTGFL, see Catalog Djagnos;s 
RRference. 

33 IDA0192B, IDA0192C: LOC2, LOC3, 
DATESTAI1P 

The index catalog record is pointed 
to by the cluster catalog record. 
See Catalog Ojagnosis Referenca for 
details about tha index catalog 
racord. 

A user replaceable modula, IDATMSTP, 
sets a return code of 0 that causes 
IOA01928 to skip the processing of 
tha last-referencad date (DS1REFD) 
in the OSCBl for tha data component 
of VSAM data sets cataloged in an 
ICF catalog. A raturn coda of 4 
would causa datastamp procassing to 
be performed. 

34 IDA0192B 

A volume mount table must axist for 
aach device type required by tha 
cluster. 

LY26-3907-l C Copyright IBM Corp. 1974,1985 

3S IDA0192Z, IDA0192V, IDA0192W 

The following figures in "Data 
Areas" show the VSAM control block 
structure: 

• 

• 

• 

• 
• 

• 

• 

VSAM Control Block Structure for 
a Key-Sequenced Data Set (VSAM 
Usar) 

VSAM Control Block structure for 
a Key-Sequenced Data Set 
Accessed through a Path 

Shared VSAM Control Block 
Structura for a Key-Sequenced 
Data Set Accessed through Two 
Paths 

Data AMB Control Block Structure 

Alternate-Index AMB Control 
Block Structure 

Index AMB Control Block 
Structure 

Shared Resources Control Block 
Structure 

• AMB Control Block Structure with 
Shared Resources 

"Data Areas" also describes each 
VSAM control block. 

36 IDA0192B 

If the caller was VSAM restart, the 
return (register 14 in the caller's 
standard save area) will be to 
IOAOA05B. 

37 If tha caller (issuer of SVC 19) is 
authorized, and if ACBICI and 
ACBNCFX were specified, then AMBLFIX 
is set. 

38 IDA0192F: OPNBASE, PAGEFIX 

39 

The user must be authorized to have 
pages fixed in real storag_the 
program must be in supervisor state 
with protection key 0 or link-edited 
with APF authorization. 

All storage identified by the 
clustar management block is fixed. 

IDA0192F: OPNBASE 

The intarnal ACB and AMBL are used 
for gaining access to tha base 
cluster through a path via the 
alternate indax. 

Method of Operation 17 
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40 IDA0192F: OPNUPGR 

Th. upgrade table contain. an entry 
for each alternate Index in the 
upgrade .et. 

41 IDA0192F: OPNUPGR, ILDA"IL 

An RPl, an ACB, and an AMBl are 
built for each alternate index. 

42 IDAOI92F: OPNUPGR 

The AMBl. for path, alreadY open In 
the job .tep are .earched for the 
alternate index being procelsed. 

IDA0192Y 

To provide an additional .tring for 
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upgrading an alternate Index that f. 
already open for proc ••• ing by way 
of a path, IDA0192Y builds the PlH, 
BUFC, 10MB, lOSB, CPA, and buffar •. 
Thale control blocks are d.scribed 
In "Data Area •• " 

43 IDA0192F: ILDC"I 

44 5 •• not.s for st.PI 32 and 33. 

4S See not. for .tep 34. 

46 See not. for step 35. 

47 IDA01921 

If called from VSAM r.start, the 
return (register 14 In the caller's 
.tandard lave ar.a) will be to 
IDAOA05B. 
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Notes for Diagram AC6 

48 IDA0192F: OPNPATH, BLDAMBL 

The AMBL is chained off the current 
AMBl for the base cluster. Its 
address is added to the 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 
the AMBL. 

49 IDA0192F: CON PATH 

The alternate index is already open 
for this path if one of the path 
AMBLs contains the same ID as this 
alternate index. 

50 IDA0192F: OPNPATH 

The AMBL is chained off the existing 
AMBL for the path. 

51 IDA0192F: CONPATH 

The alternate index is already open 
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for upgrading if one of the AMBls 
pointed to by the upgrade table 
contains the same ID as this 
alternate index. 

52 IDA0192F: CONPATH 

For each string required for 
processing the path, IDA0192F builds 
the PLH, BUFC, CPA, 10MB, IOSB, SRB, 
and buffers. These control blocks 
are described in "Data Areas." 

53 IDA0192F 

If called from VSAM restart, the 
return (register 14 in the caller's 
standard save area) will be to 
IDAOA05B. 

54 See notes for steps 32 and 33. 

55 See not. for step 34. 

56 See not. for step 35. 

57 See note for step 53. 

Method of Operation 21 



N 
N 

3: 
< en 

" X 
J0-

e 
en 
JO-
3: 

.... 
o 
.:1 

o 

.... 
-< 
N 
G'o 
I 

c... 
.0 
0 

'" I ... 
6 
(") 
0 
1J 
oc:: ., 
.:I 
~ .... 
.... 
OJ 
3: 

(") 
0 ., 
1J 

... 

.0 

'" ~ ... 
.0 
00 
VI 

\., 

VSA,M ... ISAM·V ... •• A.w- Space 

R~ll~ter 4 I::NQ Save Lists 

rl IOPW I ~ 

I 

Or~n \York Area OrB Save list. 

t s Sav~ Lis.ts 
~ 

{:~:' ~ c~_'"'~ 
ACB 

-

ISAM·User·s 
Address Space 

SYSI.SVCLlB --
ISAM· 
Interface 
Processing 
Routines 

(SAM· 
Interface 
SYNAD 
Routine 

, t 58. Does the operating system include System 
Management Facilities (SMF)? 

\. No Yes 

" Open Attempted. 

SM F nata Set 

Record 
Type 62 '"'' lJ. Wri" SMF =nI "" " Clo"" 0" ... "' 

\. ~A=C=B ______ ~ 

~ Sctl •• 
&-> 60. If Open pro.:essing was unsu""essful. restore 2zo!!Z?2!Zi2zo!~~~ Stalus 

th" system and the u",r ACR to their status IIefore Open 

before Open processing. ~ 

61. Dequeue busy enqueues and free work areas . 

601 Open - Final Processing 

I 62. Is the caller the ISAM·lnterface Open routine? 
y", No 

Error Flags 

Open Bit=:::On 

t ! ",~ 
63. Return to the VSAM·users program.2'ZI "'f L-_____ --' 

ISAM·lnterface Open Processing 

64. Was the ACB opened successfully? 

Yes No 

, !. Return to the ISAM·user's program . 

66. Modify the OCB for use by the ISAM·user's 
program. !:Z:p c.;;;; ~ 
Take the user OCR exit, if it is available. 

68. Build a DEB for the task's TCS's DEB chain.::::::::-~ 

69. Load the ISAM·Interface processing routines 
and the lSAM·lnterface SYNAD routine 
into the user's address space. 

70. Build and initialize all RPLs and buffers that 
subsequent ISAM record processing requests 
will require 

Open - Final Processing 

[ 71. Return to the ISAM·user's program. 

\., 

1M 

\., 

r-

n .. 
:J 
II • Q, 

3'" ... 
,..11 .,... .., .... --. .n 1-,.. 
II. I: ". ..,,... 
OlD 
'U.., ...,. ,.. '"" 
'CII 

00 •• 
MH ..,.., 
33 



Restricted Haterials of IBH 
Licensed Haterials - property of IBH 

Notes for D;agram AC7 

58 

59 

IDA0192A: TERH192A, UPSHF 

IDA0192S 

For details about SMF record type 
62, see System Management 
Facj ljties. 

60 IDA0192A: TERH192A, 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 were 
incremented. 

CLNUP deletes all volume mount table 

IFG0198N sets the return code in 
register 15. 

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

64 IDA0192I: OPENACB 

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

66 IDA0192I: DCBHERGE, AHSHERGE, 
VALIDCHK 

See the Data Areas microfiche for 
details about the DCB. 

67 IDA0192I: DCBEXIT 

entries that were added. Register contents passed to the 
user's DCB exit routine are: 

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

61 IDA0192A: DEQBUSY 

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

63 IDA0192A 

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 ACe, 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 
routine. The resident routine 
examines the open parameter list 
and, if all ACB entries have been 
processed by the VSAM Open routine, 
returns to the Open final 
termination routine. If not, the 
next ACB entry in the open parameter 
list is processed (return to step 
4), 

Open modules CIFG0196V and IFGOI96W) 
ensure that an ACB entry in the open 
parameter list is not processed by 
any access method executor routine. 

IFG0196V sets the identifier for 
each VSAM ACB entry in the WTG table 
to O. 

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

• R2 through 13: User's registers 

• R14: return address 

• R15: address of user's DCB exit 
routine 

IDA0192I: BFRHERGE 

Merge buffer-related information 
into the DCB. 

68 IDA0192I: BUILDDEB 

The ISAM-interface Open routine 
builds a DEB 50 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 depend are properly 
in i t i a Ii zed; 

The checkpoint/restart or 
abnormal end (ABEND) routines 
ca~ 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-interface indicator 
is now set on. 

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

69 IFG0192I: LOADHOD 

Each DCB module-address field 
addresses an ISAM-interfaca 
processing routine that will 
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translate an ISAM record-processing 
request into a VSAM request. 

The ISAM SYNAD routine is loaded 
when it is spec~fied in the user's 
JCL AMP parameter. 

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

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

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

70 IDAOI92I: BLDRPL, INITRPL, BLDBUFR 

RPLs and ISAM-interface buffers are 
built for each ACB (the 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. Two of the uses of 
the ISAM-interface buffers ara to 
support ISAM locate mode and dynamic 
buffer processing. 

IDAOI92I: DCBINIT 

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

• Busy bit on (set to 0) 

• Open bit on (set to 1) 

24 MVS/XA VSAM Logic 
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• Lock bit off (set to 1) 

Open modules (IFGOI96V and IFGOI96W) 
ensure that a DCB for a VSAM entry 
in the open parameter list is not 
processed by any access method 
executor routine. 

IFG0196V sets the ID field for each 
DCB-for-VSAM entry in the WTG table 
to O. 

IFG0196W sets the identifier field 
for each DCB-for-VSAM entry in the 
WTG table to C'8N', the identifier 
of the Open final termination module 
(IFG0198N). 

IFG0198N sets the 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 O. If the user's ISAM program 
issues an ISAM record processing 
request without confirming that the 
DCB is successfully opened, an abend 
OC4 (caused by a branch to address 
000) results. 
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Nates for Diagram ADl 

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 the 
following: 

IGC00020: Bypasses purging of the 
outstanding EXCP requests. 

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

1 IDA0200s: FLUSHBFR 

2 

3 

The ISAM-interface Close routine 
issues e SYHCH m~cro to transfer 
control to the ISAM-interface Load 
routine, which issues the final PUT 
request, 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. 

IDA0200S: DELETRTN 

The ISAM-interface Close 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. 

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 requests and, if a catalog is 
being closed, calls IFG0200N to 
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locate the TIOT entry and read the 
JFCB for the catalog ACB. 

IFG0200V reads the JFCB for 
noncatalog ACBs and tests for the 
user program's diagnostic options 
(that is, Generalized Trace 
Facility), and sets the 10 field for 
each ACB entry in the WTG table to 
C'OT', the identifier of the VSAM 
Close module. 

VSAM Close processing 

The input is from IFG0200T. 

4 IDA0200T: INIT200T, GETCORE 

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

If neither 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 issues ENQ 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 resource. 

6 

7 

8 

IDA0200T: FLQUIS, ENDIO 

If the 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/O 
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 
user ACB. The inner RPL is 
connected to each PLH and an ENDREQ 
macro is issued. No record is 
returned for an incomplete input 
request (GET or POINT). The output 
buffer is written to the VSAM data 
set for an incomplete output request 
(PUT or ERASE). After I/O 
completes, the inner RPL is freed. 
IDA0200T: CLSPATH calls IDA0200B 

IDA0200T: CLSPATH calls IDA0200B 

The alternate index in a path is 
closed before the base cluster. See 
Diagram AD2. 

IDA0200T: CLSBASE calls IDA0200B 

The cluster being closed may be a 
base cluster (part of a path), a 
cluster that was not processed 
through a path, or an alternate 
index that was itself processed by 
the user. See Diagram AD3. 
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9 IDA0200T: CLSPHERE 

This processing is not done if an 
ACB for the cluster is still open. 
For axampla, two usars may have bean 
processing a cluster, and the first 

28 MVS/XA VSAM logic 

Ra.trtcted Hltartll. of llH 
Ltcen.ed Hatertll. - Property of IIH 
user is closing an AtB. See 
Diagrams AD4 and ADS. 

10 IDA0200T: FREECORE, TERH200T 

For a description of termination 
processing, sae Diagram AD7. 
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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 AD6 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 C Copyright IBM Corp. 1974,1985 

15 IDA0200T 

For a secondary close, 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 user processing. 

17 See note for step 15. 

18 See Diagram AD6. 

20 IDA0200T: FREECORE, RHOVAHBL 

The AMBl entry is removed from the 
valid-AMBl table and the storage for 
the AMBl is freed. 
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Notes for Diagram AD3 

The cluster baing closed can be a 
base cluster that was being 
processed through a path, a cluster 
that was DR! being processed through 
a path, or an alternate index that 
was itself processed by the user. 

2~ IDA0200T 

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

26 IDA0200T 

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

28 See note for step 15. 
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29 See the explanation for a primary 
close ;n the note for step 12. 

31 IDA0200T 

The inner ACB ;5 used because the 
user ACB contains parameters for 
closing a path, not for closing a 
base cluster. 

32 IDA0200T calls IDA0200B 

See Diagram AD6. 

33 IDA0200T: RMOVAMBL 

If the~e was no error, register 2 is 
pointed back to the user ACB. 
Unless a catalog, a catalog recovery 
area in system storage (SCRA), or 
the ma.s storage volume inventory 
data set is being closed, the AMBL 
is removed from the valid-AMBL 
table. 
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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 the user ACB. 

38 IDA0200T calls IDA0200B 

See Diagram AD6. 

40 IDA0200T: RHOVAHBL 

42 IDA0200T: VHTPROC, DCRUCBCT 

Use counts are decremented one way 
for closing a catalog and another 
way for closing other data sets: 

For closing a catalog, the UCB use 
count is decremented if the UCB 
indicated by the task I/O table is 

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

the same UCB as that indicated in 
the volume mount table. 

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

43 IDA0200T: FREECORE 

44 IDA0200T: RHOVAHBL 

~5 IDA0200T: FREECORE, FREESPHR 

48 

For information about the sphere 
block and the protected sphere 
block, see "Virtual-Storage 
Management" in "Diagnostic Aids." 

IDA0200T: FREECORE 

The base information block is 
described under "Virtual-Storage 
Management" in "Diagnostic Aids." 
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Notes for Diagram AD5 

51 

52 

IDA0200T 

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

IDA0200T 

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 C Copyright IBM Corp. 1974,1985 

5~ IDA0200T: REMVGTT, FREVGTT 

55 IDA0200T: GSRDUMP, SDLOAD 

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

56 IDA0200T: FDLVRP calls IDA0192Y 

IDA0192Y issues the DLVRP macro. 
Forced deletion is discussed under 
"Recovery with Global Shared 
Resources" in "Diagnostic Aids." 

57 IDA0200T: FDLMSG calls IDA0192P 
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Notes for Diagram AD6 

58 IDA0200B: INIT200B, VALCHECK, PROBDT 
(calls IDAOI92P) 

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 write 
data still in buffers. 

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

60a IDA0200B: UPCBSVSI 

Update the ARDB and AMDSB from the 
VSI 50 that the VSAM catalog update 
will have the latest information. 

61 IDA0200B: SHARE, SHAREDEQ, VSIPROC 

DEQ is issued. 

62 IDA0200B: UPCATACB, UPCATDEQ (calls 
IDAOI92C), PROBDT 

Catalog records are described in 
Catalog Diagnosis Reference. 

63 IDA0200B: VMTPROC 

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

65 IDA0200B: UPSMF (calls IDA0192S) 

nne 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 type 
64--Data Set Status. see System 
Management Facilities. 

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

66 See note for step 15. 

67 See 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. 

68 IDA0200B: DEHOOK 

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

69 IDA0200B: VIRTPROC (calls IDAOI92D) 

IDA0192D de stages data from the 
direct-access storage staging drive 
to mass storage. 

70 IDA0200B: CBRELE 
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Notes for Diagram AD7 

71 IDA0200T: DEHOOK, DECHNDEB 

IDA0200T calls IDA0192C 

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

Unless a dummy data set has been 
closed (see note between notes for 
steps 4 and 6), a DEQ parameter list 
is built and a DEQ is issued 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 resource. 

72 IDA0200T: RESTORE 

The ACB condition before it was 
opened is: 

• Open bit (ACBOFlGS) is off. 

• Address of the VSAM interface 
routine (IDAOI9Rl) is O. 

• Address of the AMBl is O. 

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

73 IDA0200T: FREECORE 

The storage for the close work area 

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 
Open/Close/End-of-Volume resident 
routine. The resident routine 
examines the close parameter list 
and, if all ACB entries have been 
processed by the VSAM Close routine, 
returns to the Close final 
termination routine. If not, the 
next ACB entry in the close 
parameter list is processed (return 
to step 4). 

Close moJule5 (IFG0200W ~nd 
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 
each VSAM ACB entry in the WTG table 
to O. 

IFG0200Y sets the identifier for 
each VSAM ACB entry in the WTG table 
to C'2l', the identifier of the 
Close final termination routine. 

77 IDA0200S: FREEBFRS, FREEDEB, 
RESETDCB, FREEWA, FREEMAIN 

The ISAM-interface Close routine 
releases the virtual storage 
obtained for the ACB, the IICB, the 
DEB, the RPls, and the 
ISAM-interface buffers. 

78 IDA0200S: RESETDCB 

and the module work area ;5 freed. The DCB conditions before open are: 

74 IDA0200T 

The VSAM Close routine sets the 
ACB's open bit (ACBOFlGS) off if the 
ACB is closed successfully. If an 
error occurs while closing an ACB, 
the VSAM Close routine or the 
control program Close sets the 
appropriate error flag. 

The VSAM Close routine returns 
control to the control program Close 

lY26-3907-1 C Copyright IBM Corp. 1974,1985 

79 

• DCBOFlGS: Open bit off, lockbit 
off (set to 1), and busy bit off 

• DCBDSORG: ISAM-interface bit off 

IFG0202l sets the return code in 
register 15. 

For details about the VSAM Close 
return codes, see "Diagnostic Aids." 
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Nata. far DiagraM AEI 

The input is from IFG0231T. 

2 IDA0231T: INIT231T, GETCORE 

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

The dummy DEB is verified. Unless a 
dummy data set is being closed, IDA0231T 
(ENQFUNC, ENQINIT, PARMINIT) builds an 
EHQ parameter list and issues ENQ 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 
resource. 

4 IDA0231T: FlQUIS 

If the CLOSE (TYPE=T) isn't for 
restart or checkpoint with local 
shared resources, the data set is 
flushed (that is, any I/O 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 
user ACB. The inner RPL is 
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5 

7 

8 

9 

connected to each PLH and a FRCID 
macro is issued. No record is 
returned for an incomplete input 
request (GET or POINT). The output 
buffer is written to the VSAM data 
set for an incomplete output request 
(PUT or ERASE). After I/O 
completes, the inner RPL is freed. 

IDA0231T: TClSPATH calls IDA02318 

The alternate index in a path is 
closed (TYPE=T) before the base 
cluster. (See Diagram AE2.> 

IDA02l1T: TClS8ASE calls XDA02l18 

The cluster being closed (TYPE=T) 
can be a base cluster (part of a 
path), a cluster that wasn't 
processed through a path, or an 
alternate index that was itself 
processed by the user. (See Diagram 
AE2. ) 

IDA0231T: TClSUPGR calls XDA02318 

(See Diagram AE2.) 

IDA02l1T: FREECORE 

The storage for the close work area 
and the module work area is freed. 
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CIOR (TYPE=T) the Base Cluster 

12. Is the cluster that is being closed a base cluster 
in a path? 

No Yes 

R~g::ist~r 2 

IUser ACYl 

Re~ist~r IS 

I ! U~ <'d •• " C'd"mm,'HCB fa< "'t ~"."" AC' J--i' CLOSE (TYPE=T). ~~o:r~ 
Inner ACB 

I Return ~--- -----~ CoJ~ 

@ BIB 
14. Close (TYPE=T) the duster. 1 19 

Was there an error in the CLOSE (TYPE=T)? 
BtBDACB 

Register IS 

JSCB 

JSCBSIiR 

VAT 

ACBAMBL 

ACBDEB 

Job Step TCB DEBs 

~ 
Data Set 
Activity Information 

Yes 

• • (9) 

~ o Close (TYPE=T) Upgrade Alternate Indexes 

... Repeat steps 16 I!! for each alt ... rnate index in the 
upgrade set. 

16. Point to the upgrade ACB. 

Close (TYPE=T) the upgrade alternate index. I I (19 
Was there an error in the CLOSE (TYPE=T)" 

Yes .., • (9) 

Close (TYPE=T) the Cluster. 

19. Check the validity of the AeB's AMBL and 
DEBs. 

20. For checkpoint with local shared resources, 
write buffers that are marked for output. 

2\. For a data set stored in mass storage, demount 
volumes associated with the AeB. 

22. Update the catalog records for the data and 
index components with statistics of the activity 
that occurred while the duster was open - or 
since the last CLOSE (TYPE=T). 

23. Does the operating system include System 
Management Facilities (SMF)? 

No Yes 

f 
24. Write SMF record type 64 - Data Set 

Status. [I ============ 
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Rt:1(istu 2 

UPT RPL 

UPTRPL RPLIlACB 

SMF Data Set 

RecorLi 
Type 64 

l, 

Ir
:0 
en 
III 

""" 1004 
< 
,'a 
III 
II 

,004 

r-

n 
ID ::s 
III 
ID 
Do 

:J::a 
IIIID 
.... 111 
ID .... .,., --. 1110 ....... 
IIIID 
Ie. 

:J: 
'alii ., .... 
OlD 
"0., 
ID -. 
.,111 ....... 
'<III 

00 
.040 

HH 
tIIStIIS 
:J::J: 



Restricted Materials of IBM 
Licensed Materials - property of IBM 

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 IDA023lT: TCLSBASE 

The inner ACB is used because the 
user ACB contains parameters for 
closing a path, not for closing a 
base cluster. 

14 IDA0231T: TCLSBASE calls IDA0231B 

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 IDA0231T: TCLSUPGR calls IDA0231B 

Close (TYPE=T) the Cluster 

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

19 IDA0231B: INIT200B, VALCHECK, PROBDT 
(calls IDAOI92P), ERRORFLG 

The DEBCHK SVC is used to check the 
validity DEBs. 

20 IDA0231B: WRITBUFR, GETCORE, 
WRBUFFER, FREECORE, PROBDT, ERRORFLG 

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

21 IDA0231B: VIRTPROC calls IDA0192D 

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

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

24 IDA0231B: UPSMF cailsIDA0192S 

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 type 
64--Data Set Status, see System 
Management Faciljties. 
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Notes for Dtagrlm AF 

BLDVRP 

1 IDAOl92Y: DBDCVAL 

2 

3 

4 

5 

6 

BLPRM ;s the BLDVRP param.t.r l;.t. 
Th.r. must b. no conflicting 
param.t.rs, and buff.r .iz.s must b. 
... alid. 

IDA0192Y: BLDVAT 

IDA0192Y: BLDVSRT 

Th. VSAM .har.d r •• ourc. tabl. ;. 
;nitial;z.d to r.c.; .... point.r. in 
.ub •• qu.nt proc.ssing. Th. control 
block structur. for proc.s.in; with 
shar.d r •• ourc •• ;. illu.trat.d 
und.r "Control Block 
Int.rr.lation.hip." in "Data Ar.a •. " 

IDA0192Y: BLDWSHD 

IDA0192Y: INITPLHP 

IDA0192Y: BLDBUFC 

XDA0192Y: BLDVRP 

Th. addr ••• of the VSAM .har.d 
r.sourc. table is put into the 
valid-AMBL tabl.. If this chaining 
cannot b. don., the DLVRP proc.dur. 
g.t. control to d.l.t. the r.sourc. 
pool. 

DLVRP 

8 Th.r. mu.t b. no conflicting 
param.t.r. and no ACB. op.n to u •• 
the r.sourc. pool. If an ACB i. 
op.n to u •• it, the DLVRP i. 
r.j.chd. 

9 If DLVRP ;. i •• u.d without a 
pr .... iou. BLDVRP, th.r. i. no VSAM 
shar.d r •• ourc. tabl •. 

lY26-3907-1 ® Copyright IBM Corp. 1974,1985 

10 !DA0192Y: DELVRP 

11 !DA0192Y: FREEVIRT 

Forced Deletion of I Globll Resource 
Pool 

Wh.n the ta.k that i •• u •• BLDVRP to 
build a global r •• ourc. pool t.rminat •• 
without i •• uin; DLVRP, the control 
program forc.s d.l.tion of the r •• ourc. 
pool. Forc.d d.l.tion of a global 
r •• ourc. pool i. d.scrib.d in Diagram AH 
and und.r "R.co .... ry with Global Shar.d 
R •• ourc •• " in "Dia;no.tic Aid •• " 

IDAOCEA4--ILDVRP/DLVRP ESTAE Routtne 

IDAOCEA4 i. a CSECT in load module 
IFG0192A. Th. r.cov.ry t.rminat;on 
mana;.r Can ESTAE routin., al.o call.d 
the I/O support r.co .... ry routin.) 
r.c.i ..... control for an .rror that 
occur. in BLDVRP/DLVRP proc ••• ing and 
giv •• control to IDAOCEA4 for a program 
ch.ck, SVC 13, or abnormal t.rmination. 

Unl ••• an SDWA CSTAE di.;no.tic work 
ar.a, al.o call.d RTCA--r.cov.ry 
t.rmination communication .r.a) i. 
pa.s.d, IDAOCEA4 r.turns to the r.co .... ry 
t.rm;nat;on manag.r without proc.llin;. 

SDWA contain. the addr.s. of a p •• udo 
FORCORE .r.a th.t wa. built during 
BLDVRP/DLVRP proc ••• ing. IDAOCEA4 u ••• 
portion. of FORCORE for r.co .... ry. 

IDAOCEA4 P ••••• control to IDAOCEA1 for 
.rror r.cordin; C ••• Di.;ram AG). 
IDAOCEA4 initializ •• r.gi.t.r. for 
transf.rring control. R.gist.r 8 
contain. the .ddr.s. of a dummy common 
O/C/EOV r.co ... ery routine param.ter li.t 
(mapp.d by IECRRPL) in the pseudo 
FORCORE. R.gist.r 13 cont.ins the 
addr.ss of • r.;i.t.r .av. ar •• in the 
ps.udo FORCORE. 
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Common 0ICfEOV 
Recovery Routine 
Parameter List / 
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Register Save Area . 9· 
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V/ 

1. Did the error occur during VSAM Open, Close, 
End-of-Volume, or BLDVRP/DLVRP processing 
or during ISAM-Interface Open or Close 
processing? 

Yes No , ~ 
2. Identify the function in progress and the module 

that was processing when the error occurred. 
VSAM II 

Set Management Recovery Routine. I ( 6 I t Transfer control to the ISAM-Interface Data-

l'::=:=:> 4. Indicate the module that was processing when the 
error occurred and its csect name. o S. Indicate the recovery routine. 

.. 6. Return to the caller. 

l,. 

Parameters to IDAICIA 1 

Registers 2-12 Register 13 
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SDWAREXN 
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Notes for Diagram AG 

The VSAM data-set management recovery 
routine (IDAOCEA1) runs under the direct 
control of either the O/C/EOV recovery 
routine or the BLDVRP/DLVRP ESTAE 
routine CIDAOCEA4), each of which is an 
ESTAE routine. IDAOCEA1 causes logging 
of information that indicates the 
processing that preceded the error. See 
"Open, Close, and End-of-Volume 
Diagnostics" in "Diagnostic~Aids" for a 
discussion of dumps associated with 
errors in Open, Close, and End of 
Volume. 

1 

3 

IDAOCEAl 

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

IDAOCEAl calls IDAICIAI 

IDAICIAl frees the ISAM-interface 
work areas when the error cannot be 
recovered from and records 

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

5 

information in the SYS1.DUMP of the 
SYSABEHD data set. IDAICIAl is 
discussed further under "Open, 
Close, and End-of-Volume 
Diagnostics" in "Diagnostic Aids." 

IDAOCEAl 

If the name of the module or of the 
CSECT can't be determined, the name 
IDA0192X is indicated. If the error 
occurred while control was being 
passed between IFG0192A and the main 
load module IDA0192A, the name 
"IDAObbbb" is indicated. 

The indicators set in SDWA are 
discussed in detail under "Open, 
Close, and End-of-Volume 
Diagnostics" in "Diagnostic Aids." 

IDAOCEAl 

'IDAOCEA1' is indicated, unless it 
received control from IDAOCEA4, in 
which case 'IDAOCEA4' is indicated. 
(IDAOCEA4 is described in Hotes for 
Diagram AF.) 
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6. Free storage. (See Diagram AH2.) 
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8. Is an address space being terminated normally? 
No Yes 

... 

Determine whether forced deletion of a 
global resource pool is required. (See 
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Notes for Diagram AHl 

The VSAM task Close executor (IDAOCEA2) 
gets control from the data management 
resource manager (IFGOTCOA, 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: JSlERH 

RMPLTCBA gives the location of the 
terminating TCB. TCBOTC indicates 
whether the region control task is 
being terminated. 

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

3 IDAOCEA2: 

4 IDAOCEA2: 

5 IDAOCEA2 

6 IDAOCEA2: 

7 IDAOCEA2: 

8 IDAOCEA2 

9 IDAOCEA2: 

10 IDAOCEA2: 

JSTERM calls NMEMTER" 

JSTERM calls FALLVGTT 

AMEMTERM calls FALLVGTT 

AHEHTERH calls SCANGSR 

HHEHlERH calls FALLVGTT 

HHEHTERH calls SCANGSR 
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cessed with global shared resources, free storage 
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~~~~.th~~ 
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Notes for Diagram AH2 

12 IDAOCEA2: FALLVGTT 

If master memory (ASID1) is calling 
VSAM task close, then the VGTTs are 
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 
one, 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 the 
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 O. 

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 © Copyright IBM Corp. 1974,1985 

FOPEH Uses the GDT (global data 
table) to determine the address 
boundaries of global storage. If 
there is a protected sphere block, 
fOPEH processes each header element 
in it, using HEBCHT 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, FOPEH uses its key 
to free it. After all HEBs are 
processed, FOPEH frees the protected 
sphere block and the VGTT. 

15 IDAOCEA2: FALLVGTT calls FLSR, which 
calls FREECORE 

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

16 IDAOCEA2: FALLVGTT calls FCTLG 

At the end of Open processing for a 
catalog, a catalog recovery area in 
system storage, or the mass storage 
volume inventory data set, Open 
frees the VGTT, so IDAOCEA2 cleans 
up for these only for termination 
that occurs during Open processing. 

17 IDAOCEA2: FALLVGTT calls FSBKR 

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

The address space that built the global 
resource pool, if there is one, ;s 
responsible for deleting it. If that 
address space terminates without 
deleting the resource pool, the global 
storage used for it would ba lost to the 
system, unless a recovery routine forced 
its deletion. "Recovery with Global 
Shared Resources" in "Diagnostic Aids" 
further discus~es forced delation and 
the dumping of control blocks for the 
resource pool. 

18 XDADCEA2: SCANGSR 

19 IDAOCEA2: SCANGSR 

VSRTASCB equal to the ASCB address 
of the address space baing 
terminated indicates that th~ 
address sp~c~ built the global 
resource pool. 

20 IDAOCEA2: SCANGSR 

22 IDAOCEA2: SCAHGSR 

CBSVUSE equal to zero indicates that 
all data sets processing with the 
global resource pool have been 
closed. 

LY26-3907-1 @ Copyright IBM Corp. 1974.1985 

23 IDAOCEA2: 8CANGSR calls FDLVRP 

FDLVRP calls GSRDUHP, whfch 
calls SDLOAD (which calls SDUHP) 

GSRDUMP passes to SDLOAD the addres. 
and length of each control block or 
storage area to be dumped. SDLOAD 
saves each return code from SDUMPi 
FDLMSG (step 2S) examines the return 
codes to determine what return code 
to include in the message to the 
operator. (The return code 
indicates whether all, some, or no 
areas were dumped.) 

(Areas dumped and message. are 
discussed under "Recovery with 
Global Shared Resources" in 
"Diagnostic Aids.") 

24 FDLVRP calls IDA0192Y 

IDA0192Y deletes the global resource 
pool. 

25 FDLVRP calls FDLHSG, which 
calls IDA0192P 

See note about FDLMSG fn .tep 23. 

IDA0192P suppresses the GTF trac. 
and the construction of a messag. 
area. 

Method of Operation 5S 
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Nates for Diagram AI 

When IHJACP02 (IGC0206C) receives 
control after the caller issues the 
CHKPT macro (SVC 63), the DEB chain is 
scanned for a VSAM 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 I/O in subpool 250. 

1 

2 

3 

4 

IDAOC06C: RECOVERY 

An ESTAE macro is issued to 
establish IDACKRAl as the ESTAE 
routine. The parameter area to be 
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 DXATCOMl (base 
register), DXATCOM2 (data register), 
DXATCOM3 (address of retry routine), 
DXATCOM4 (address of 
checkpoint/restart work area), 
DXATEXCl (status information), and 
DXATEXC2 (last 4 characters of 
module in control). 

IDAOC06C: 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 returns the 
length actually obtained. 

The VCRT header is initialized and 
BLDOPEN is called. 

IDAOC06C: BLDOPEN, TCLOSE 

Build an Opan entry for every 
primary AMBL in tha sphere. Search 
the secondary chain for each primary 
AMBL to determine if an ACB was 
opened that required a higher level 
of authorization. The address of 
the AMBL with the highest level of 
authorization is replaced in the 
Open antry. A CLOSE (TYPE=T) macro 
is issued against the corresponding 
ACB if the AMBL is not the base AMBL 
accessed through a path. The 
maximum control interval size for 
the Opan entries is set in the VCRT. 

IDAOC06C: BLDVCRT 

If AMBCREAT is on in the AMB and if 
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5 

6 

7 

8 

9 

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

IDAOC06C: BLDINDEX, IDXGET 

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

IDAOC06C: BLDVCRT 

If BIBUPT in the BIB is nonZero, 
build the VCRT upgrade entries. 

IDAOC06C: 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 cluster 
or the current maximum CI size, 
whichever is greater. 

IDAOC06C: BLDVCRT, GETRTN 

If the cluster was not open for 
create mode and it is an 
entry-sequenced data set with 
repositioning requested, the current 
control interval is saved. The 
repositioning request will not be 
honored if the cluster is not open 
for output. The checkpoint will 
fail if an upgrada path exists and 
repositioning was requested. 

IDAOC06C: HEBSAVE, BLDHEBS 

For every cluster in the sphera, 
save all the header elements with 
the exception of the DEB block, the 
protected string block, and the 
protected upgrade string block. The 
address of the save area is placed 
in the VCRT upgrade entries and open 
entries, unless there is a 
corresponding upgrade entry for the 
cluster. 

If one or mora sphere blocks exist, 
save the header elements that are 
chained off BIBSPHPT. 

If the sphere was opened with the 
LSR option, save only the EDB block 
header elements. 

10 IDAOC06C 

If there are no more AMBLs on the 
primary AMBL chain, module work 
areas are freed, reg;sters are 
reloaded, and control is returned to 
IGC0206C. 
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Hates for Dlagra. Ad 

IGCOH06C is given control after the core 
image records (CIRs) have been written 
to the checkpoint data set. IDAOI96C is 
loaded and branched to unconditionally. 
Standard linkage conventions are used, 
and register 1 contains the address of 
the checkpoint work area. 

1 IDAOI96C: RECOVERY 

2 

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

If CKRETCOD in the checkpoint work 
area is not zero or not X'10', 
bypass building the SSCR. 

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

3 IDAOl96C 

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

4 IDACI96C: CLEANUP 

IDACI96C is an external entry called 
for cleanup processing by IDAOC06C 
(error) and IDAOA05B (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 the storage 
chain pointed to by the VCRT is 
freed and all pointers to VCRTs are 
cleared in all BIBs. 
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IDAOC05B restores the address of the VAT 
in the JSCB, frees the DEBs for AMBs, 
and marks VSAM ACBs not closable by task 
close. IDAOC05B is called from 
IGCON05B. Standard linkage conventions 
are used, and register 1 contains the 
address of the restart work area. 

1 

2 

IDAOCOSB: RECOVERY 

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

IDAOCOSB 

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

J IDAOCOSB: FIXDEBS, DEB FREE 

The address of the DEB chain is 
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5 

6 

7 

8 

9 

obtained from RSINT in the restart 
work area. A VSAM DEB is identified 
by X'01' in DEBAMTYP. If the first 
byte contains X'AO', 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 FREEMAIH. 

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

IDAOCOSB: 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 ALI 

IDAOA05B constructs control blocks 
required by VSAM Open modules and then 
gives control to those modules to 
reestablish the control block structure 
and data set contents as required for 
repositioning. IDAOA05B is called from 
IGCOT05B. Standard linkage conventions 
are used, and register 1 contains the 
address of the restart work area. 

1 

2 

3 

IDAOA05B: RECOVERY 

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

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

IDAOA05B: BLDVSRP, IDAOl92Y 

A BlDVRP parameter list is 
initialized and IDA0192Y is called 
to build the SRBs, IOSBs, and PFLs 
in global storage and to chain those 
blocks to the existing lSR pool. 

IDAOA05B: BLDVSRP, IDAOl92Y 

After the VATVSRT field is saved and 
cleared, BlDVRP function is used to 
build an lSR pool to use for all I/O 
during restart. One set of buffers 
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5 

6 

7 

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 IDA0192F 
is called to rebuild the VMTs and 
mount the volumes. 

IDAOA05B: BLDOPEN, BLDUPGRD, 
IDA0192B, IDAOI92Z, IDA0192Y, 
IDAOl92C 

Before calling IDA0192B to 
reestablish enqueues and rebuild (or 
refresh) the control block structure 
for a cluster, the voltime 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=HRC or HCK' was 
specified. The fields tested are 
AMDHLR, AMDIREC, AMDDELR, and 
AMDUPR. 
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Notes for Diagram AL2 

8 

9 

IDAOAOSB: REPOSITN. VERIFY 

Reposition any data set in create 
mode. Reposition any 
entry-sequenced data set, unless an 
associated upgrade path is open or 
HRE 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 entry-sequenced data set. 

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

Free all EDBs saved from the 
checkpointed structure by ~canning 
HEB save area headers for VCRHFREL 
being on. Free ~ll save lists: 

The eSL chain is pointed to by 
BIBeSL. 

The DSL, ESL, SSL, and PSL 
chains are pointed to by their 

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

respective fields in the Open 
work area (OPW). 

10 IDAOAOSB: FREECORE, IDA0192H 

Free all EDBs saved from the 
checkpoint control block structure. 
Call IDA0192M to free all excess 
space in the sphere. Free all save 
lists. 

11 IDAOAOSB: DELVSRP. FIXDEBS, 
IDACI96C. IDA0192V 

IDA0192Y is called to delete the 
resource pool used by restart. 

The DEBS for the VSAM ACBs are moved 
to the top of the TeB 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/restart. 

If an error occurs during restart, 
message IHJ0091 is issued and VSAM 
control blocks are not fixed. 
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Notes for Diagram AM 

IDACKRA1 performs ESTAE processing for 
VSAM checkpoint/restart. If an SDWA i5 
available on entry, a message is 
formatted and an attempt is made to dump 
storage and exit to a retry routine. 

1 

2 

3 

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

The message below is formatted in 
the SDWA. 

The SDUMP parameter list is moved to 
the SDWA and the SDUMP macro is 
issued. 

5 

6 

7 

If IDARCKPT in the ESTAE parameter 
list (pseudo FORCORE) i5 on, 
checkpoint is in control. 

The return code, either 241 or 242, 
;s 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'OC', is set in the second byte of 
CKRETCOD. 

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

MACHINE CHECK 

VSAM CHECKPOINT 
RESTART 

(IDAOxxxx) 
PROGRAM CHECK LOCATION=nnnnnn 
RESTART KEY DEPRESSED 
PAGING ERROR 
ABEND Snnn,Unnn,REGISTER IS=nnnnnnnn 
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GET Macro Processing: 

for direct requests (RPL OPTCD=(DlR» Diagram BC 

for sequential requests (RPL OPTCD=(SEQ» Diagram BD 

(See also "Control-Interval Access Processing".) 

PUT Macro Processing: 

for entry-sequenced data set processing Diagram BE 

for creating key-sequenced data set Diagram BF 

for inserting records in key-sequenced data set Diagram BHl 

for modifying records in key-sequenced data set Diagram BH2 

for inserting records in relative record data set Diagram BO I 

for modifying records in relative record data set • I Diagram B92 I 
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Nates for Diagram BBl 

2 

3 

Several RPLs may be chained together 
to process more than one record with 
a single macro request. For 
example, a GET request associated 
with a chain of three RPLs returns 
three records to the user's problem 
program. 

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

Each placeholder is examined to 
determine whether it is available 
for assignment to the request 
string. (Nate: 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 placeholders for 
assignment to a request or request 
string and resources are being 
shared in a VSAM resource pool or a 
previously empty data set ;s be;ng 
loaded, an error code is set and a 
return is made to the caller. 
Otherwise, IDAOl9R1 calls IDA019RU 
(IDAXGlPH) to obtain additional 
placeholders. If a placeholder ;5 
available, its identifier is placed 

lY26-3907-1 C Copyright IBM Corp. 1974,1985 

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

If any of the following restrictions 
are violated, an error code is set 
in the associated RPL and the 
remaining RPls (if any) in the 
request string are posted as 
incomplete: 

Keyed Request Errors 

Keyed requests against an 
entrY-sequenced data set are not 
allowed. 

Requests based on a generic key must 
include a specified key-length 
value. 

Specified key lengths may not exceed 
the maximum key length value defined 
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 sat is not 
allowed. 

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

Control Interval Request Errors 

Control interval requests may not be 
issued against a data set unless the 
data set was opened for control 
interval processing. 

Method of Operation 71 



Restricted Materials of IBM 
Licensed Matertals - property of IBM 

This page IntentionallY left blank. 

72 MYS/XA YSAM Logic LY26-3907-l 0 Copyright IBM Corp. 1974,1985 

J 



Restricted Haterlals of IBH 
Licensed Hatertals - Property of IBH 

DIAGRAH BB2. VSAH RECORD HANAGEHENT OVERVIEW 

VSAM Record-Management Processing by Request 
Type (continued) 

ENDREQ Macro Processi7lg: 

for request processing related to an old data set Diagram BKI 

for request processing related to a newly created 
data set Diagram BK2 

CHECK Macro Processing: Diagram BL 

VERIFY Processing: Diagram BM 

Control-Interval Access Processing: 

for retrieving control intervals Diagram BNI 

for creating a data set Diagram BN2 

for updating control intervals 
~ 

"I Diagram BN3 

MRKBFR Macro Processing: Diagram BPI 

WRTBFR Macro Processing: Diagram BP2 

SCHBFR Macro Processing: Diagram BP3 

TERMRPL Macro Processing: - Diagram BW 

CNVTAD Macro Processing: Diall'am BX2 
MNTACQ Macro ProcelSing: Diall'am BX3 
ACQRANGE Macro ProcelSing: Diall'am BXI 
Path Processing: 

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

Upgrade Processing: 

for upgrading a changed base cluster's alternate 
index(es) Diagram BR 

Buffer Management: Diagram BS 

End-of- Volume Processing: 

for obtaining the next volume Diagram BTl 

for allocating additional space Dialram BT2 

ISAM-Interface Request Translation for QISAM Diaaram BUI 

ISAM-Interface Request Translation for BISAM Diall'am BU2 

<t 
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Notes far Dilgrlm 113 

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

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

LY26-3907-1 C Copyright IBM Corp. 1974,1915 

point at which it issued the WAIT bV 
module IDA019SE. 

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

If an asynchronous request is 
deferred, a return address will have 
been placed in its placeholder, and 
when the serially reusable resource 
becomes available, a branch is made 
to that address. 
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.... 
f1' 

3: 
< 
1/1 

" X 
> 
< 
1/1 
> 
3: 

r
o 
Ul 

n 

r
oo( 
N 
f1' 
I 

VC 
>Q 
o .... 
I .... 

(1) 

(") 
o 

" oc: .., -Ul 
::r 
t+ 

~ 

0' 
3: 

(") 
o .., 
" 
.... 
>Q .... 
+' 

.... 
>Q 

00 
UI 

b ~
Bl 

~;~~{{ ?=! ' 
Set _~ ~============::::> 

~ 
I 

1. Locate the data control interval containing the 
user-specified key or RBA and place the control 
interval in a data buffer. 

User's Virtual Storage 

RPL 

tSearch 
Argument 

tUser Area 

User's Record Area 
I 

\., 

fJ 

.:PJ 

@ ~~ 
~ 2. Is the record a spanned record? 
W No Ves 

I ~ Mow .il ~gm,"I' of Ih' reeonl 10 Ih' 
user's area. I 0 

- - - - ~ 4. Move the record associated with the user-specified 
key or RBA into the user-specified record area. 

----~ 5. 

<if 
~6. 

~ 
When the contents of the buffer are not needed by 
the next request, release the buffer. 

~ 
Return to caller. - 'V' 

~ 

Register RWORK2 

:=====~...J RBA of Data I v, Con teol Interval 

User's Virtual Storage 

I~ 
1M 

m 
~ 
I 
I~ 

I~ 
1m 

I~ ,,, 
;Q 
o 
n 
1m 
fS) 
1M 
'% 
Ci) 

~ 

I 
;Q 
1m 
,~ 
;Q 

I~ 
< > :r-

r-
n 

" :J .,. 
" C. 

3:111 II" .. .,. " .... "'.., ...... 
lin ....... 
III" 

C. 
13 

"11 .., .... 
0" 
'0'" 
11-"'., ..... 
~.,. 

00 ........ 
MH 
."." 
33 



Restricted Materials of IBM 
Licensed Materials - property of IBM 

Notes for Diagram BC 

1 Keyed processing--Key-Sequenced Data 
set 

IDA019RA 

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 
set. 

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

IDA019RA calls IDA019RB, which 
calls IDAOl9RZ (IDAGRB) 

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

IDAOl9RB calls IDA019RC 

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

IDAOl9RB 

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 

IDA019RR 

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

IDAOl9RR calls IDAOl9RZ (IDAGRB) 

The control interval is read in by 
the RBA. 

Addressed processing 

IDAOl9RA 

The RBA specified as a search 
argument is converted into the RBA 

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

2 

3 

5 

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

IDAOl9R4 calls IDAOl9S6 

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

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

IDA019R4 calls IDAOl9RT (XDADARTV) 

A spanned record is retrieved. 

IDADARTV calls IDA019RZ (IDAFREEB) 

A segment is moved to the user's 
area. The buffer is freed. 

IDADARTV calls IDA019RZ (IDAGNXT) 

The next segment is obtained. 

IDAOl9R4 

If the user is performing locate 
processing, the address of the 
record is moved into the user area. 

If the request is for update and an 
upgrade set exists, IDA019RU is 
called to save the LLOR (least 
length of the record that contains 
all key fields>. (Sae Diagram BR.> 

IDA019R4 calls IDA019S6 

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. IDA019S6 will set a 
return code and reason code in tha 
RPL if the CI cannot be repaired. 

Relative Record Processing 

IDAOl9RR 

If the user is performing locate 
processing, the address of the 
record is moved into the user's 
area. 

IDA019R4: RLSEBUFS (calls IDA019RZ) 

If the request is direct and neither 
update, note-string-position, nor 
locate mode is specified, the 
contents of the buffer are not 
logically needed by the next request 
and the buffer is released. If the 
user is processing with shared 
resources, any index buffer is 
freed. 

Relative Record processing 

Method of Operation 77 



IDA019RR calls IDA019RZ (IDAFREEI) 

If the request Is direct and neither 

Re.trtcted"atertal. of IB" 
Ltcen.ed "atertal. - Property of IBM 
update, note-string-posftion, nor 
locate mode is specified, the buffer\. 
ts released. ~ 
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Notes for Diagram BD 

Key-Sequenced or Entry-Sequenced Data 
Set 

1 

2 

IDA019R4 

Forward processing 

IDA019R4: ADVPLH 

Normal GET-sequential processing 
advances the record pointer to the 
next record in physical sequence in 
the data buffer. 

If the advance positions the record 
pointer to the end of a control 
interval, the following processing 
is performed: 

IDAOl9R4 calls IDA019RZ (IDAFREEB) 

The current buffer is released. 

IDAOl9R4 calls IDA019RZ (IDAGNXT) 

The next control interval is 
retrieved. If the next control 
interval contains all free space, 
the retrieval process continues 
until a control interval containing 
data is acquired. 

IDAOl9R4 calls IDA019S6 

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 this CI. IDAOl9S6 will set a 
return code and reason code in the 
RPl if the CI cannot be repaired. 

Backward proce •• lng 

IDA019R4 calls IDA019RV (IDAADVPHJ 

Hormal processing advances the 
record pointer to the preceding 
record in RBA sequence in the data 
buffer. 

IDA019R4 calls IDAOl9S6 

IDA019S6 ;. called if the CIDFBU5Y 
bit has been detected in the CIDF 
indicating a CI split was 
interrupted or i •• till in progress 
for this CI. IDA019S6 will set a 
return code and reason code in the 
RPl if the eI cannot be repaired. 

If the record pointer points to the 
beginning of a control interval, the 
following processing takes place' 
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5 

IDAADVPH calls IDA019RZ (IDAFREEBJ 

The current control interval i. 
relea.ed. 

IDAADVPH call. IDA019RZ (IDAGNXT) 

The preceding control interval i. 
retrieved. 

IDA019R4 call. IDA019RT (IDADARTVJ 

A spanned record is retrieved. 

IDADARTV call. IDA019RZ (IDAFREEBJ 

A .egment is moved to the user's 
area. The buffer i. freed. 

IDADARTV calls IDA019RZ (IDAGNXTJ 

The next segment i. obtained. 

IDA019R4: DATARTV 

If the request i. for update and an 
upgrade .et exi.ts, IDA019RU i. 
called to save the LLOR (lea.t 
length of the record that contain. 
all key fi_lds). (5ee Diagram BR.) 

Relltlve Record Dltl let 

1 IDA019RR 

2 

5 

The data buffer contain. the current 
control interval. 

IDA019RR: ADVPLH 

The record pointer i. advanced for 
normal sequential processing or 
backed up for backward .equential 
proce •• ing. If the record pointer 
points to the end of the control 
interval for normal proces.ing or 
the beginning of the control 
interval for backward proce.sing, 
the following processing take. 
place' 

IDA019RR call. IDA019RZ (IDAFRIEBJ 

IDA019RR calls IDA019RZ (IDAGNXTJ 

For normal proces.ing, the next 
.equential control interval I. 
retrieved, and the record pointer i. 
.et to the fir.t record. For 
backward proces.ing, the preceding 
.equential control tnterval i_ 
retrieved, and the record pointer t. 
.et to the la.t record. 

IDA019RR 
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Notes for Diagram BE 

I create Mode processing 

2 

4 

5 

IDA019R4: SQICHECK (calls IDA019RZ 
(IDAGNNFL)) 

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

IDA019R4: 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 
(Noncreatel processing 

IDA019R4: GEtINCI (calls IDA019RA) 

The address of the desired control 
interval is established by GETINCr, 
and IDA019RA determines whether the 
control interval in the current data 
buffer has that address. When it 
does not, excess buffers are 
released (IDAOI9RA calls IDA019RZ 
(IDASBF» and the desired control 
interval is moved into the buffer 
(IDA019RA calls IDA019RZ (IDAGRB». 

IDA019R4 calls IDA019RU 

IDA019RM calls IDA019RT 

If the buffer is not empty, IDA019RT 
calls IDA019SA to obtain an empty 
buffer. 

IDA019RT 

The record segment is moved to the 
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6 

7 

8 

buffer, and the CIDF and RDFs are 
built. 

IDA019R4 calls IDA019RM 

When there is insufficient space to 
contain the new record, IDA019RM 
calls IDA019SA and the following 
processing is performed: 

IDA019SA calls IDA019RZ (IDAFREEB) 

The current data buffer is released 
to be written. 

IDA019SA: EOCA 

When no more control intervals in 
the current control area can be 
used, IDA019SA calls IDA019RZ 
(IDAWRBFR) to ensure that all output 
to tho current control 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 IDA019SE (IDAEOVIF) to 
issue an SVC 55 in order to allocate 
additional extents to the data set. 

IDA019RM 

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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Restrtcted Hatertals of IIH 
Ltcensed Hatertals - property of IIH 

Notes for Dtagram IF 

I IDA019R4 calls IDA019RZ (IDAGNNFLJ 

The buffer control block entries ara 
searched for an unassigned entry. 
The first unassigned entry found is 
assigned to the currant requast. 

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

3 IDA019RH calls IDA019RT, which 
calls IDA019SA 

IDA019SA gets an empty buffer. 
IDA019RT moves a segment to the 
empty buffer. 

IDA019R4 calls IDA019RH 
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Re.trlcted Miterill. af IBM 
Llcen.ed Miterill. - praperty af IBM 

Nate. far Diagram BGI 

1 IDA019SA calls IDA019RG 

2 IDA019SA calls IDA019RZ (IDAFREEB) 

3 

The buffer t. made available for 
assignment to another request~ 
however, the next request that 
attempts to use the buffer must 
first write the contents to the data 
.et. 

IDA019SA call. IDA019RZ (IDAGNNFL) 

The BUFC for the next avatlable 
buffer must be written before tt can 
be u.ed. If the buffer must be 
wrttten, buffer management call. the 
I/O manager, IDAMI9R3, to perform 
the wrIte operation, and a watt Is 
performed to en.ure that the I/O t. 
completed. CNate: The IDAGNNFL 
procedure Is called when processing 
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4 

In create mode or when adding to the 
end of an entry-sequenced data .et 
In update mode. Write operations 
for PUT-.equentlal proce •• lng are 
initiated only by IDAONNFL.) 

IDA0198A 

IDA019SAI IDeA 

More control intervals cannot be 
added to the current control area If 
the key of the last record In the 
lalt data control Interval equals 
the high key of the current or only 
key range or If there aren't enough 
freespace control tntervals 
remaining in the control area to 
hold the new record and to maintain 
freespace requirements (that I., to 
maintain the number of freespace 
control interval. per control area 
specified by the user). 
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Restricted Materials of IBM 
Licensed Materials - property of IBM 

Notes for Diagram BG2 

IDA019SA: EOCA (calls IDA019RZ 
(IDAWRBFR) 

Other than the current data buffer, 
all the data buffers that have not 
been previously written are written 
to the current control area. 

7 IDA019SA calls IDA019RG 

lY26-3907-1 0 Copyrtght IBM Corp. 1974,1985 

8 

9 

IDA019SA calls IDA019RK 

IDA019SA 

IDA019SA calls IDA019R5 (IDAEOVIF) 

The end-of-volume processor is 
called to allocate additional 
axtentCs) to the data sat if 
necessary. 

10 IDA019SA calls IDA019RK 
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Restricted Materials of IBM 
Licensed Haterials - Property of IBM 

Notes for Diagram BG3 

~ 11 IDA019RG calls IDA019RN (IDAAQR) 

The index address-range-definition 
block CAROB), 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 
(IeWA). 

IDA019RG calls IDAOl9RZ (IDAGNFL) 

An index buffer is assigned to the 

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, 
IDAOl9SA, to obtain a new control 
area. (Note: IDAOl9SA recalls 
IDAOl9RG to write the current index 
record and to create an entry for 
the newly completed index record in 
a higher-level index record.) 

13 section Entry processing 

request'. IDA019RG: IDAIST 

IDA019RG: INTNEWRC 

The contents of the index buffer are 
set to 0 and the following items in 
the buffer 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 IDA019RG: 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 ara 
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 C Copyright IBM Corp. 1974,1985 

Move the F, L, and key values into 
the dummy entry, which becomes the 
new section entry. Then set the 
offset to the new dummy's F field in 
the new section entry's II 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 new 
section entry by setting the 
displacement between the F fields of 
the new and previous section entries 
in the previous section entry's II 
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 
always 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 the current index record in 
the next lower index level is 
converted to an index entry pointer 
and placed in the dummy entry. 
(Note: There is an rCWA 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 Nonsaction) Entry 
processing 

IDAOI9RG: IDAIST 

The current key is front-compressed 
relative to the previous key. The 
front compression performed in step 
12 is based on the assumption that 
the new entry is a section entry. 
Only the rear compression performed 
for step 12 is valid in this normal, 
or nonsection, entry case. 

The key length is calculated and the 
F, l, and key values are moved into 
the new entry. 

Restricted Materials of IBM 
Lfcensed Materials - property of IBM 

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. 

When a section entry has been built, 
the II field is incremented by the 
displacement between the new entry's 
F field and the new dummy entry's F 
field (see also Note 13, "Section 
Entry Processing,"). 

For a description of how the dummy 
entry's pointer is derived, see Note 
13, "Section Entry Processing." 
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Restrfcted Materflls of IBM 
Ltcensed Mlterflls - property of IBM 

Notes for Diagram BG4 

15 IDA019RG 

The be~e RBA is the RBA of the data 
control area controlled by the index 
record. During index create, the 
dummy entry points to the free~pace 
control interval following the la~t 
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 IDA019RG call~ IDA019RJ (IDAWR) 

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

17 IDA019RG calls IDA019RN (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 ICWA. 

18 IDA019RG: INTNEWRC (calls IDA019RZ 
(IDAGNFL)) 

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

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

19 steps 17 through 27 represent a 
repeating sequence of operations 
that retain control until an index 
entry is successfully inserted into 
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an index record on the index 1eyel 
above the level on which a new index 
record is created. The first time 
~hrough this code, processing is 
directed at the sequence-set level 
of the index. Subsequent iterations 
are directed at successively higher 
levels of the index. 

IDA019RG: IDAIST 

The high key of the new lower-level 
index record is moved into the new 
higher-level index record built by 
step 18. 

20 Dummy entries are maintained in all 
levels 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 accessed while it is being 
created, an index search, no matter 
how high the key of the search 
argument, is always satisfied. 

21 

For high-level index records (see 
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. 

IDA019RJ: IDAWR 

The new sequence-set or high-level 
index record IS written to the data 
~et. 

On a sequence-set level, this record 
points back to the data control 
interval in the control area 
belonging to the previous (just 
completed) ~equence-~et record and 
is maintained only to make the index 
complete. It is destroyed when the 
next ~equence-~et index record is 
completed and written to the data 
set (~ee Note 16). 

On a higher level, this new record 
has an entry for the index record 
just completed on the next lower 
level and a dummy entry for the new 
incomplete record at that level. 
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Restricted Hatertals of IIH 
Licensed Hatertals - property of IIH 

Notes for Diagram BGS 

22 IDA019RJ: IDAR 

The previous index record at the 
current index level is reread. 

IDA019RG 

A horizontal pointer to the new 
record on the current index level is 
set in the previous index record. 

IDA019RG calls IDA019RN (IDAER) 

The dummy entry in the indax record 
is erased, and the last (high-key) 
entry, or entrY preceding the erased 
dummy entry, is converted to a 
section entry. The dummy entry is 
removed without detracting from the 
completeness of the index, becaus& a 
new dummy entry has been created by 
steps 20 and 22 (for high-level and 
sequence-set records, respectively) 
and because the horizontal pointer 
in the previous record makes the 
dummy entry accessible. 

23 IDA019RJ: IDAWR 

24 IDA019RG calls IDA019RN (IDAAQR) 

The index address range definition 
block CAROB) that governs the range 
of keys that includes the new index 
entry's key is located. An ARDB 
field contains information about the 
next available freespace control 
interval; it is placed in the ICWA. 

IDA019RG: INTNEWRC 

The buffer i. initialized as a 
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high-level index record. A pointer 
to the lower-level index record just 
completed (see Note 19 or 22) is 
moved into the new higher-level 
index record as the dummy entry 
representing the highest key of the 
current level of the index. 

2S IDA019RJ: IDAR 

26 IDA019RG 

The current key in the ICWA for the 
current index level i. moved into 
the current-key field in the next 
higher level's ICWA. 

IDA019RG: IDAIST 

The value in the higher-level's ICWA 
is inserted in the current 
higher-IavQl record. 

27 IDA019RZ: IDAFREEB 

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

The processing of steps 17 through 
27 is repeated until an index entry 
is successfully inserted into an 
index record on the index level 
above the level on which a new index 
record is created. 

28 When this sequence-set record is 
completed and this routine is 
reentered, this record will be 
written at step 16, overlaying the 
dummy sequence-set record written at 
step 23. 
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Pur-Insert Processing (Single or Multiple Record Insertion) 

~ 
~ I. Locate the data control interval whose range of 
@"'''' keys includes the new record's key. 

_. 00 ~ 

~~ '-. ~ ::I~ l ~ ~ :> 2. Move the control interval into the current data ,", 

User's Virtual Storage 

RPL 

Key. 

~ burr" ~ 

(7S2 3. Is the record to be inserted a spanned record? 
16 No Yes 

- , 
4. If the current data buffer isn't empty, split 

the control interval to obtain an empty 
buffer. 

5. If the control area won't hold the spanned 
record, split the control area. 

6. Search the sequence set to locate the entry 
to be replaced by spanned-record entries. 

Repeat steps 7 and 8 for each segment: 

i 7. Move the segment to a buffer. 

8. Put an entry in the sequence set. 

9. Insert the new record into the control interval. 
(See Diagram BH3 for a description of processing 
when there is insufficient space to contain the 
new record.) 

10. Is there sufficient space to contain the new record? 

, YH No .@ 

30 It Return to caller. 

'-' 

RPARMI 
RBA of Data 
Conlrollnlerval 

Data Buffer 
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Nates for Diagram BHl 

1 IDA019RA 

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. If the PLH is invalid, the 
search starts at the first 
record in the sequence set. 

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

IDAOl9RA calls IDAOl9RB, which 
calls IDA019RZ (IDAGRB) 

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

IDAOl9RB calls IDAOl9RC 

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

IDA019RB 

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

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

2 

3 

5 

6 

7 

8 

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. 

IDA019RU 

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

IDA019RA calls IDA019RZ (IDAGRB) 

IDA019RM calls IDA019RT 

For spanned-record processing. 

IDA019RT calls IDA019RE 

IDA019RE is called until the current 
buffer, whose address is given in 
PLHDBUFC, is empty. 

IDA019RT calls IDA019RF 

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

IDA019RT calls IDA019RC 

IDA019RT calls IDA019RS (IDAMVSEG) 

IDA019RT calls IDA019RS (IDAADSEG) 

IDA019R4 calls IDA019RM 
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RPl 

ARDB 

Hilh-used 
RBA 

l, 

PUT-Update Processing (Modify Existing Record) 

Data Buffer 

I I~~~ordl I 

(I 
_INew .1 

Record I 

Data Buffer 

I Free Space Control I ntcrva. I 

'-'" 

y 
12. When the new record is not ~panned and is the 

same length as the old record retrieved by the 
prior GET -for-update request. move the new 
record over the old record. '. (23) 

13. Is the old record a spanned record~ 
No Ves , 

14. Find the record's position in the 
seq uence set. 

I S. If the new record has the same number 
of segments as the old. move the 
segments from the user's area to buffers. ~ 

16. Does the new record have fewer 
segments than the old? 

No Ves 

I t 17. Move the segments from the user's 
area to buffers. 

18. Convert unused segments' control 
intervals to free space. I ® 

19. If free space isn't available for the 
additional segments. split the control 
area. 

20. Move segments from the user's area to 
the old control intervals and to the 
free-space control intervals. I @ 

21. When the records are different lengths, erase the IJ 
old record and insert the new record. ====================~. 

22. Must additional space be acquired because of 
insufficient freespace in the control interval to 
insert the new record~ 

No Yes 

• I@ 
23. Return to caller. 
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Notes for Diagram BH2 

12 IDA019RL 

13 IDA019RL calls IDA019RS 

IDA019RS gets control only when the 
old record is a spanned record. 

1~ IDA019RS calls IDA019RC 

15 IDA019RS: IDAMVSEG 

A CIDF and RDFs are built for each 
control interval that contains a 
segment. 

17 See note for step 15. 

18 IDA019RS: CLEARSEG 

An unused buffer is gotten and 
filled with binary zeros and a 
freespace CIDF. It is written for 
each freed segment. 

IDAOI9RS: DELSEG 

Entries for unused segments are 
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19 

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

IDA019RS calls IDA019RF 

20 See note for step 15. 

IDA019RS: IDAADSEG 

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

21 IDA019RL 

The old (unspanned) record is erased 
by overlaying it with records to its 
right. If the record is the last 
record in the control interval, it 
is cleared with zeros. IDA019RL 
then calls IDA019RM to insert the 
new (unspanned) record. 

IDA019RM 

If an upgrade set exists, the 
alternate indexes in it are 
upgraded. (See Diagram BR.> 
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Create Space to Insert a New or Modified Record in a Data Controllntenal 

User's ViJtual Stonge 

~ 

BUFCs (Index) 

RBAof r-
r-

CurrentSS, ------
Read 
Required 
Flag 

BUFCs (Data) 

I RBAof i 

Current CI 
I 'Must 

Write' 
Flag 

1 

! i 
Current SS Index Record 

/' 
/'/' I • --Pointers to rj;I 

Freespace .... ..:;.::!I 
~ ./././ 

Cis .., 

PLH 

Current 
Record 
Pointer 
(Insert 
Point) 

Data Buffer 

./ 
./ 

./ 
./ -
~--

r---High Key--

I 
I 
I 

Output of 
Steps 26 &. 28 

~ 
_ ~24.Ensure that the current sequence-set and the 

current data control interval reflect any changes ~ L---I 
made by other requests strings (if any). 

~ 
~ 

\ 

25. When the current control interval must be split, 
move records from the current control interval into 
the next freespace control interval in the current 
control area and adjust RDFs to reflect the new 

\ .. distribution of records. 

;if 26. When there isn't a freespace control interval in the 
./ current control area, move some control intervals 

to the next freespace control area to create free-

~space. ~ 

.;p 27:Insert the new record into the appropriate control 
- - interval. 

~ 
~ 

- - -+ 28. Create an index entry for the new control interval 

Old Control Interval 

r-;-ec:-dS' C 0-::- -- --I;;;;:[cIDFj 
New Control Interval (Previously Freespace) 

I Records I IRDFSICIDFI 

Data Buffer 

in the sequence set index record. R22&Z&?2~ 

~29. Write the up"ted index ~~~: w~ • rontto) =:>® 
New 
Entry 

interval split has occurred, write the old d,ata ==:::>® 1.1 _________________ .. 
control interval. 

30.'When record insertion performed by step 21 is I unsuccessful, repeat steps 25 through 29. 

@or@ 
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Notes for Diagram BH3 

24 IDA019RE calls IDA019RZ (IDAGRB) 

2S 

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

IDA019RE calls IDA019RZ (IDAFREES) 

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. 

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. 

IDA019RE calls IDA019RZ 
(IDAGNFL) and IDA019RE (BUILDFS) 

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

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

IDA019RE 

Records to the right of the split 
point in the 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. 

26 IDA019RE calls IDA019RF 

27 IDA019RE calls IDA019RH 

28 IDA019RE calls IDA019RH 

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. 

29 IDA019RE calls IDA019RZ (IDAWRBFR) 

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

IDA019RE calls IDA019RZ (IDAWRBFR) 

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

IDA019RE calls IDA019RH (IXIDAWR) 

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

IDA019RE calls IDA019RZ (IDAWRSFR) 

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

30 If the record insertion is 
unsuccessful after the control 
interval has been split, a second 
pass results in a successful 
insertion--IDA019R4 has verified 
that the record fits in a control 
interval. 
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D1WA 

No. of Used 
Control 
Intervals 
Split·point 
Status Flag 

Count of 
Control 
Intervals 

Split a Control Area to Create Freespace and to Generate a New Index Record 

, DlWA 

- - - - - - - - - - - -~31..Determine the number of control intervals to move ~ 
to a new freespace control area. ~ 

_IA\ BSl 
~ 1 

-+® 
32. Can the control area be split? 
Yes No 

No. of Control 
Intervals to 
Move 

RBA of Split 
Point 

RBAofNew 
Control Area 

Move~ , 

Data 
Control 
Intervals 

~ .. { Set 

~ 

Control Area 
(Original) 

1 
2 
3 
4 
5 
6 

1 
I ~ 

Control Area 
(Original) .... 

--- ~ 

33. Initialize a new control area to free space. 

34. Build a sequence-set record for it. 

35. Update the second-level index record for 

ARDB 
the new sequence-set record. 

High-Used and 9'" processing. I 2 ~Sl • 36. Initialize a new buffer for subsequent @ 

RBAs r -- 37. Position to the next freespace control area in the 
High·Allocated - _ 

} 
Control 
Intervals 
to Move 

current extent. ~ 

.~ 

38. Copy control intervals into the freespace control 
area. 

39. Zero out the unused space in the new control area. 

® .. 40. Split the index record to reflect the new distribution ®.;:p of control intervals among the two control areas. 

e • (6i) 

\., 

Control Area (New) 

~} Moved 
5 Control 
6 Intervals 

} Freespace 
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Nates 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 IDA019RF 

~ 32 

33 

34 

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=ON), 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. 

IDAOl9RF calls IDA019RW (IDAABF) 

Buffers are added to the 
placeholder'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. 

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

IDA019RF calls IDA019RK 

IDA019RF calls IDA019SF, which 
calls IDA019RI (IDANEWRD) 

The header of the index record is 
initialized. 

User's Key Less Than Old 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. 

IDA019SF calls IDA019RZ (IDAGRB) 

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

IDAOl9SF calls IDA019RZ (IDAWRBFR) 

The preceding sequence-set record is 
written. 

User's Key Greater Than Old Key 

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

IDA019SF calls IDAOl9RZ (IDAWRBFR) 

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

IDAOl9SF calls IOA019RZ (IDAGRB) 

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

IDA019SF calls IDA019RZ (IDAWRBFR) 

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

IDA019SF calls IDA019RI (IDAHLINS) 

IDAOl9SF calls IDA019RZ (IDAGNNFL) 

37 IDA019RF 

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 BTl, "VSAM End of Volume: 
Obtain the VSAM Object's Next 
Volume"). If space is unavailable, 
an error code is set in the RPL and 
a return is made to the caller. 

38 IDA019RF calls IDA019RZ (IDAGRB) 

The first control interval is 
retrieved as a direct request. 

IDA019RF calls IDAOl9RZ (IDAGNXT) 

Subsequent control intervals are 
retrieved on a sequential basis. 

IDA019RF calls IDA019RZ (IDAFREEB) 

As each buffer is filled, its 
must-write flag is ~et (BUFCMW=ON), 
and it is then released 
CBUFCAVL=ON). 

IDA019RF calls IDA019RZ (IDAWRBFR) 

When all the control intervals 
eligible for the move have baen read 
into buffers, the buffers are 
written to the data set. 
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39 IDA019RF calls IDA019RK 

40 IDA019RF calls IDA019RI, which 
calls IDA019RJ 

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

106 MVS/XA VSAM logic 

Restricted Materials of IBM 
Licensed Materials - property of IBM 

For other processing, the original 
control area's sequence-set record 
is split, thereby creating a new 
sequence-set record with index 
entries for the control intervals 
that were moved to the new control 
area. 
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Split a Control Area to Create Freespac:e and to Generate a New Index Record (continued) 

i 
41. Update a high-level index record with an index entry 

for the new sequence-set record generated by the 

BUFC 
(Index) 

I ~"-

@or~2. 

"-
Data Buffer ...... ...... 43. 

I ~-:"--:t44. 

split. 
, • (is) or @ 

When the control-area split point shifts as a result 
of index-record split processing, adjust the 
distribution of control intervals among the control 
areas to coincide with the new split point. 

• ·w I I 

Zero out the control intervals in the original control 
area which were copied to the new control area. 

Update pointers and retrieve data for subsequent 
processing. 

l, 

Control Area (Original) 
f 1 

2 
3 ~ Control Area (New) 
4 i i 

Data Buffer 

Data Control Interval 
Containin, Insert Point 

BUFC (Index) 

RBA of Sequence-Set 
Index Record Containing 
an Entry for the Control 
Interval to have a 
Record Inserted. 
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Notes for Diagram BHS 

~ 41 IDA019RI 

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. 

IDA019RF calls IDA019RZ (IDAGNNFL) 

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

IDA019RF calls IDA019RZ (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.) 

IDA019RF calls IDA019RZ (IDAWRBFR) 

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

IDA019RF calls IDA019RZ (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 

to the old control area by the 
process outlined by the previous 
four steps. the insert point must be 
recalculated. 

IDA019RF calls IDA019RZ (IDAWRBFRJ 

The buffers are written to the data 
set. 

43 IDA019RF 

44 IDA019RF 

Ensure that the PLH points to the 
sequence-set record containing an 
index entry for the data control 
interval that contains the new 
record's insert point. 

IDA019RZ (IDAFREEB) 

If it does not. the index buffer 
containing the sequence-set record 
for the old control area is 
released. 

IDA019RZ: IDAGRB 

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

IDAOI9RZ: IDASBF 

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

IDA019RZ: IDAGRB 

The control interval that contains 
the insert point is retrieved from 
the data set and placed in a data 
buffer. 
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Build an Index Entry and Insert It in an Index Record 

Control Interval 
on Which Insert 
was Performed 

New Control Interval /;/fj) 
I I ~~;I I 
Old Control Interval 

Higher-Keyed 
Entry 

j!) 

Processing for Insertion of an Entry in the Sequence Set. l8 

45. Determine which of the data control intervals passed 
@'?f has the highest key_ 

@-+46. Establish the high key of the old data control 
interval for insertion into the sequence-set index 
record and compute the index-entry pointer values 
for both the new and the old data control intervals. 

47. Locate the insertion point for the new entry for the 
old control interval in the index record, and establish 
a front key-compression value for the new entry's key 
relative to the lower-keyed entry which it follows. ~ 

48. When the current processing is the result of a control ~ 
~~ interval split due to a sequential, or mass, insert 
~ to the old control interval, do the following: 

@' 
/.::>1 

• Decrement the low key of the new control 
interval by I and use this as the high key of 
the old control interval to be inserted into the 
index record_ 

~ 

PLH 

Address of Buffers 
Containing 
High and Low Keys 

IMWA 
Address of New 
Entry Key 
New and Old 
Entry Ptr Values 
Compressed Key 
Length 

IXSPL 

• Reestablish (see step 47) the front key-compressio ~ront Ke~ 
,. om pression 

value of the new entry s key relative to the lower I Add f E ®- key of the entry which it will follow_ FOII~:Sn~ In~:;: Point 

~ 49. Rear compress the new entry's key relative to the 
;11 low key in the new data control interval and I d R d r;;( . n ex ecor 

~ estabhsh the key length of the fully compressed key_ . 

£ 

\., ~ 
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L 45 
46 

47 

IDA019RH 

IDA019RH 

IDA019RH call. IDA019RC 

Th. Indax-racord •• arch bagln. with 
a saarch of tha .actlon .ntrl ••• 
Aftar a .actlon antry who •• k.y I. 
• qual to or gr.atar than the kay 
b.ing .ought i. locatad, the 
Individual antri •• gov.rn.d by the 
•• ction antry ara axamln.d until a 
kay that iD graater than the •• arch 
k.y i. found. 

During tha non •• ction .ntry .aarch 
proc ••• , a count of tha common 
laadlng charactar. of a.ch .ntry 
rab'\: I ve to tha !!!IfII!I reh Icay i. 
maintalnad. Whan control f. 
raturn.d t~ IDA019RH (indax in.art), 
this valua i •• om.tima. u.ad a. the 
front kay-compre •• lon value of the 
n.w antry'. kay, or the .aarch kay, 
r.lativ. to the pr.vlous, or 
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low.r-k.y.d, .ntry In the ind.x 
r.cord. 

48 Ba.ing the high k.y of the n.w 
control int.rval on the low kay 
(minu. 1) of the naxt control 
Intarval anabla. the .aqu.ntlal 
In •• rtlon proca.s to contlnu. 
without having to update the Ind.x 
r.cord for .ach r.cord In the group 
of r.cord. that are added to the 
data control int.rval a. a ma •• 
in •• rt; otharwi •• , a r.lativ.ly 
.mall group of r.cord. could 
•• t.bll.h multlpl. naw high k.y. for 
tha contrQl Intarval r.~~IY'n9 th~ 
r.cord •• 

49 IDA019RHI COHPR8 

Th. l.adlng character. of the two 
k.ya are compared until the fir.t 
unlike character I. found. Th. like 
charact.r. ar. dropp.d from the n.w 
k.y wh.n It f. compr •••• d. 

The front and rear compr ••• ion 
valu •• are then u.ed to d.termlne 
the l.ngth of the compr •••• d key. 
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Build an Index Entry and Insert It in an Index Record (continued) 

User's Virtual Storage 

Index Buffer 

RC 
Next New D I 

Header 
Entry Entry FD 

F 

.1 
Entnes- I PreVio!, 
Per-Section I Section Entry 

I 
I 1 

'- - - T - - - - -- -
........ _------

IMWA 

Address of 1--------
New Entry's 
Key f--

User's Area 

Key I ... . -, 
Record 

----

~ 

Common Processing for High-Level and Sequence-Set Insertions 

50. When the new entry should be a section entry, 
11 establish a front key-compression value for the new 

110 section entry relative to previous section entries 
I / and repeat step 49 for sequence-set records. 

11/ 51. Establish a front key-compression value for the next 
/ ". higher key following the new entry relative to the 

I / / new entry's key. 

I / / 52. When the new entry does not fit in the index record, 
I I I return to the caller. 

-f ~ - ~S3. Front compress the key field of the next, higher-
/ keyed, index entry. 

/ 

54. Build the new entry and put a new pointer in the 
next entry. 

! 

\., 

IMWA 

Higher 

:=:::::~;Jt=iI!is~:::~·Key's Front Compression 

Compressed 
Key Length 

Front Key 
Compression 

cc::ii:> New Data 
Control Interval 

1t:J IH ,:. 
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Notes for Diagram BH7 

~ 50 IDA019RH 

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

51 IDA019RH: HLINSERT 

Before establishing a 
front-compression value, the front 
key compression, or F value, in the 
high-keyed 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 IDA019RH 

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 

entry is a section entry, the length 
of the section entry pointer ell 
field) is also included in these 
calculations.> If there is 
insufficient space for the new index 
entry, control is returned to 
IDA019RJ (index split), by way of 
IDA019RI (index update), to split 
the index record. 

IDA019RH 

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

54 IDA019RH 

The entries following (to the left 
of) the insert point are moved to 
the left, overlaying the fraaspace 
to the left of the high-keyed 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 IDA019RE (control 
interval split) or IDA019RJ (index 
split). Accordingly, its pointer 
must be replaced with a pointer to 
the new control interval. 
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Update a High Level of.the lDdex with an Entry fO!' the New Sequeoce-Set Ra:onl . 

VSAM Data Set 

Sequence Set 

~ 
v 
55. When there is only one index level in the data set, 

build a high-level index record as follows: 

t-t- - - ---+ • Obtain the RBA of a freespace index control 
interval for the high-level record. 

ICW A (HiP Level) 
I 

Addnss of New 
Record 

High Level • Assign an index buffer to the request and build ~ 

the high-level index record. ~It-. --------1 Addnss of Buffel' 

-' 

t) 
ICWA (Sequence Set) 
i 

71 • Write the high-level record.~ 

./ ./ • Return to the Calli B 

./././ ~ 
Index Record (.ii). Index-Entry Processing When a High-Levellodex Record 
Specifications ~ Exists 

56. Search the next higher level of the index for an index 
record whose range of keys includes the high key in Index Space 

the new index record created by the index split process. 

Register 15 
~ 57. ~nsehrt ~_~ntryl ' wl~cdh points tdo the new index record, ~ 

~ m t e __ er- eve m ex recor . 

I-~et-~ Code J- - - ~ 58. When the insertion is unsuccessful, locate the split 
point and split the higher-level index record to 
create space for the new entry. ~ 

59. After the record is split following an unsuccessful 
,..I attempt to insert an entry, insert the new entry in 
\!§ the unused space generated by the split process 

(see step 58). 

60. Repeat steps 56 through 58 until the index level ! above the level on which the last split was 
performed contains a new entry for the new 
record created by the split process. 

42 

~ 

~ 

HiP Le¥el 

New HiP Level 

'-' 
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Notes for Diagram 8H8 

55 IDAOl9RI calls IDA019RN (IDAAQR) 

The index address range definition 
block (ARDB) that go~erns 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 IeWA. 

JDA019RJ calls IDA019RK 

If this is the first time that space 
governed by the ARDB located above 
has been used and if 
sequence-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. 

IDA019RI calls IDA019RZ (IDAGNFL) 

A buffer is assigned to the request. 

IDA019RI calls IDA019RH, which 
calls IDA019RZ (IDAWRBFR) 

The high-level index record is 
written. 

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

56 

57 

58 

IDA019Rl calls IDA019R8 

IDA019Rl calls IDA019RH 

If there was insufficient space in 
the index buffer to support the 
index-split process, an attempt is 
made to provide more space. 

IDA019RI: FINDSP 

The offset 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 unsuccessful split 
operation. 

IDA019RI: LNEXTE 

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

IDA019RI calls IDA019RJ 

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

59 IDA019Rl calls IDA019RH 
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Split an Index Record to Create Space for a New Index Entry 

ICWA 
Address of 

,-- Record to be r-- . 
Split 

Address of 1---
Index Buffer 

Index Level 
Indicator 

~" , 

~ .::: 
t-

-----... --t-
r--

Freesp~ 

""-- -"" 

~ 
61. Find the RBA of a free control interval in which to 

,., / insert the new index record. 

- -L - -:-+62 
1- --+ . Read the index record to be split into the index --
1 
I 
I 

, I 

'~ I, 
I 
1 

-,) 

buffer. ~ 
BS2 

1 

63. Delete the section pointers from the entire index 
record. 

Reformat the High-Keyed Block of the Original 
Index Record 

~ 64. When the index record is a sequence-set record, 
build a new set of control interval pointers. 

6S. When the index record is a high-level record, 
preserve the existing lower-level index-record 
pointers by copying them into the freespace 
immediately following the header. 

Index Buffer 

J 
1 ::==J 66_ Delete the original pointers from within the index 

block. 

67. Convert the high-keyed index block into a new 
index record. 

68. Write the new index record. 

L-

ICWA 

Address for 
New Record 

'-____ --'1 Block 2 
Entries 

Index Buffer ---, 
L Entry Entry Header 
L 4 3 

--

Block I 
Entries 

'" 
L Entry 
L 2 

,. 

... 

Entry R C 
D I 

I F 0 
F 

Free space Section Pointers 

Header 

Pointers to 
Free Data 
Control 
Intervals 
(Sequence-Set 
Records Only) 

POinters Removed 
from Entries 
(Entries Composed 
of Keys and F and 
L Fiel.ds Only) 

Entry 4 for 
Block 2 

\., 
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Notes for Diagram BH9 

61 IDA019RN: IDAAQR 

62 

63 

64 

65 

The 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. 

IDAOl9RJ calls IDAOl9RK 

If this is the first time that space 
governed by the ARDB located above 
has been used and if 
sequence-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. 

IDA019RJ: IDAR {calls IDA019RZ 
(IDAGRB)) 

The appropriate index record is in 
the index buffer when IDA019RJ is 
entered. However, the index is 
freed by IDA019RJ to provide for the 
contingency that preformatting of 
succeeding index records will be 
required (see Note 61). 
Accordingly, the index record must 
be reread. 

IDA019RJ: DELSECT 

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

IDA019RJ 

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

IDA019RJ: 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. 
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66 IDA019RJ: DELPTR 

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

67 IDA019RJ: BUILDREC 

The following operations ere 
performed to re-create an index 
record from a compressed block 
established by the preceding steps: 

a 

b 

c 

d 

e 

f 

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

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

IDA019RJ: 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. 

IDA019RJ calls IDA019RG (IDAIST) 

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

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, IDAOI9RI, the split 
point is adjusted to the left, 
and IDA019RI calls IDA019RJ to 
begin the split process again. 

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. 
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The current key length i5 moved 
into the previous key length 
field. 

The next key to the left in the 
index record is uncompressed and 
placed in the current key field. 

The key length is placed in the 
key-length field. 

118 MVS/XA VSAM Logic 

68 

Restricted Matert.ls of IBM 
Licensed Materl.ls - Property of 18" 

9 Steps 67d, e, and f are repeated 
until the test in step 67f is 
not satisfied. 

IDA019RJ calls IDA019RZ (IDAWR8FR) 

The index buffer containing the new 
index record is written to the data 
sat and than fraed after it has baen 
written. 

LY26-3907-1 C Copyright IBM Corp. 1974.1985 



Re.trtcted "atertal. of %1" 
Llcen.ed "atartal. - property of %1" 

This pe;a intantionallV laft blank. 
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Split an Index Record to Create Space for a New Index Entry (continued) 

Reformat the Low-Keyed Block of the Original Index Record 

",69. Reread the original index record into the index 

IA'r' buffer. ~ 
\::,J BS2 

1 
Index Buffer 

iii 

70. Delete the section pointers from the entire index 
record. ~Header 

3 I 2 

~ 

~ 

71. 

®- .... 

Compress the low-keyed index block as foJlows: 

• Count the entries to the left of the split point 
and preserve their pointers. 

• When the record is a sequence-set record, count 
entries to the right of the split point and preserve 
their pointers. 

• Delete the entry pointers in both blocks of the 
index record. 

72. Move the entries to the right of the split point to the 
left to adjoin the pointers. 

73. Convert the low-keyed index block into a new index 
record. 

74. Rewrite the original index record. 

~~® ~ 

~ 

-Freespace CI 

Pointers Removed from 
Entries - Entries 
Composed of Keys 
and F and L Fields 
Only 

F, L, and Keys 

Entry 3 
Pointers J 

(Sequence ' 
Set Only) 

Entry 2 Entry 1 
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Notes for Diagram BHlO 

69 IDA019RJ: IDAR (calls IDA019RZ 
(IDAGRB)) 

The original index record is reread. 

70 IDA019RJ: DELSECT 

See Note 63. 

71 IDA019RJ: 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. 

IDA019RJ: 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. 

IDA019RJ: 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 
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72 

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 directed 
against the pointers that are 
contained in the index entries to 
the right of the split point, 
instead of to the left. 

IDA019RJ: DELPTR 

See Note 66. 

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

73 IDA019RJ: BUILDREC 

See Note 67. 

74 IDA019RJ: IDAWR 

The index buffer containing the 
revised index record is written to 
the data set, overlaying the 
original index record. 
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<t. eon"ert the control intenals of the RCOJd's 

~ 5e11Dents to free spa.:e. ~ 

s. Erase the desipated record by o~ it with· r 
existint records. A 

6. Adjust or erase the RDF associated with the request. 

7. H the ensed record is the last one in the CCIIItrol 
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IDAOI9SD to adjust the index. 
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Nates far Diagram II 

1 

2 

3 

IDA019RL 

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. 

IDA019RU 

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

IDA019RL calls IDA019RS 

For spanned-record processing. 

IDA019RS calls IDA019RC 

4 IDA019RS: CLEARSEG 

5 

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

IDA019RS: DELSEG 

Entries for all segments except the 
first are removed, and 
free-data-control-interval pointers 
are set up. The entry for the first 
segment is converted to indicate an 
un spanned record. 

IDA019RL 

LY26-3907-1 C Copyright IBM Corp. 1974,1985 
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7 

8 

IDA019RL 

When the RDF is a single RDF, it is 
~rased. When the RDF is a group RDF 
(that is, two RDFs ar. combined to 
refer to two or more data records of 
equal length), the following 
processing occurs: 

• 

• 

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

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

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

IDA019R" 
IDA019RS 

If the entry is the last entry in 
the control interval and can be 
reclaimed, call IDA019SC. 

IDA019SC 

If the erased entry is not in the 
control interval containing the high 
key for the control area, call 
IDA019SD to adjust the freespace 
entry in the index header to reflect 
the available control interval 
status. 
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Notes for Diagram BJ 

1 Keyed ProceSsing--Key-sequenced Data 
set 

IDA019RA 

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

• 

• 

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 prccQs$in~, the 
search starts at the highest 
level of the index. 

IDA019RA calls IDAOl9RB which 
calls Y.DA019RZ (IDAGRB) 

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

IDA019RB calls IDA019RC 

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

IDA019RB 

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 

IDA019RR 

The relative record number that is 
specified as a search argument ;s 
converted to the RBA of the control 
interval that contains the record, 
plus the offset of the record in the 
control interval. 
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2 

3 

IDA019RR calls IDA019RR (IDARRDRL) 

If the RBA ;s 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. 

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

Addressed processing 

IDA019RA 

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. 

IDA019RA calls IDA019RZ (IDAGRB) 

Relative Record processing 

IDARRDRL calls IDA019RZ (IDAGRB) 

The control interval is read by RBA. 

IDA019RA 

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 

IDA019RR: 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 BKl 

1 IDAOI9Rl: FINDOPLH 

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

IDA019RP: 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 
EHDREQ 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 EHDREQ is issued. When 
an EHDREQ 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. 

IDAOI9RP: IDAEHDRQ calls IDA019SM if 
a previous request was MNTACQ or 
ACQRAHGE to issue multiple WAIT for 
list of ECBs. 

IDA019SH issues SVC 109 routing code 
6, which calls IGX00006 and then 
IDA0192E to FREEMAIH the WAIT list 
and the ECBs. 

2 IDAOI9RP: IDAENDRQ 

Before performing any I/O, the 

LY26-3907-1 e Copyright IBM Corp. 1974.1985 

3 

processing is forced into 
synchronous mode to enSUre that 
control is not returned to the user 
until I/O associated with the ENDREQ 
request is completed. When I/O is 
completed. asynchronous processing 
is restored if the processing was 
previously asynchronous. 

IDA019RP: IDAENDRQ {calls IDAOl9RZ 
(IDAWRBFR)) 

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

IDAOl9RP: calls IDA019RS 

The buffer control block (BUFC) 
chain for the I/O-management block 
(10MB) in error is searched for a 
BUFC with an error indicator. 

IDA019Rl: RIENDREQ (calls IDA019RS) 

Error conditions are analyzed and an 
error message is built. 

IDA019RP calls IDA019RS (IDAEXITR) 

For processing if a SYNAD routine 
exists. 

IDA019RP: IDAENDRQ (calls IDA019RZ 
(IDASBF)) 

Excess data buffers are released 
from the current placeholder. 

IDA019RP: IDAENDRQ 

The placeholder is released from the 
current request string. 
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Nates for Diagram BK2 

5 IDA019Rl: FINDOPLH 

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

IDA019RP: 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 
EHDREQ request is being processed. 
(Hote: Once processing for a 
request-string starts, it continues 
until all the RPLs in the string are 
processed or until an EHDREQ is 
issued. When an EHDREQ 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 
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8 

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

IDA019RP calls IDA019RG 

Before writing the index buffer, the 
following processing is performed: 
IDA019RG 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 freespace. 
If there is adequate space to insert 
a key, IDA019RG writes 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, 
IDA019RP calls IDA019SA, which 
recalls IDA019RG, in order to have 
the entry inserted into the index 
record. IDA019RG returns a no-fit 
indicator to IDA019SA, which forces 
an end-of-control-area situation for 
IDA019SA (EOCA) processing. In 
response to the no-fit indicator, 
IDA019SA (EOCA) writes out any full 
data buffers (less the current data 
buffer) to the data set and acquires 
a new control area. 

IDA019RP calls IDA019RZ (IDAWRBFRJ 

IDA019RP calls IDA019RK 
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y 
- - - - - -+ 1. When the request's BCB is not posted as being 

complete, aWAIT macro is issued against the 
BCB or list of ECBs for MNT ACQ or 
ACQRANGE requests. 

- - - - - ~ 2. Perform error processing if necessary. 

3. Return to the user's processing program. 
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Nates far Diagram BL 

I IDA019Rl: FINDOPLH 

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

IDA019Rl: RICHECK 

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

IDA019Rl: RICHECK 

Also performs CHECK processing for 
CNVTAD, MNTACQ, and ACQRANGE. If 
the request was CNVTAD, a WAIT is 
issued. 

RICHECK calls IDA019SH 

If the request for which CHECK 
issued was MNTACQ or ACQRANGE to 
issue a WAIT for lists of ECBs, 
IDA019SM issues SVC 109 routing code 
6. which calls IGX00006 and then 
IDA0192E to FREEMAIN the WAIT list 
and the ECBs. For a description of 
IGX0006 and IDA0192E, see OS/VS2 MVS 
Mass Stor@ge System Extensjons 
Logic: MSS Communic@tor (MSSC). 
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3 

IDA019Rl calls IDA019RS 

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

Error conditions are analyzed and an 
error message is built. 

IDA019Rl calls IDA019RS (IDAEXITR) 

For processing if a SYNAD routine 
exists. 

IDA019Rl: RICHECK 

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

The placeholder is released if 
necessary. 

The placeholder remains associated 
with the current request-string 
unless the processing is direct. 
For direct processing, the next 
request must be repositioned to an 
address in the data set. For 
sequential or skip-sequential 
processing, the positioning 
information established by a prior 
request is used by the succeeding 
request. 
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Notes for Diagram BM 

1 

• 

• 

IDA019R8 calls IDA019RO 

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

IDA019RO calls IDA019RZ 
(IDAGRB) and IDA019RZ (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. 

IDAOl9RO calls IDA019RB, which 
calls IDA019RZ (IDAGRB) 

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

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

2 

IDA019RB calls IDA019RC 

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

IDA019RB calls IDA019RZ (IDAFREEB) 

If the search is not satisfi~d or if 
lower-level index records exist 
(that is, the current level is not 
the sequence set), the current 
buffer is released. (IDA019RB then 
calls IDA019RZ (IDAGRB) to retrieve 
another index record and the search 
process repeats itself.) 

IDA019RO 

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

See Note 1 . 

3 See Note 1. 
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RI.trtcted Hltlrtll. of IIH 
Ltcln.ed Hltlrtll. - proPlrty of IIH 

Nate. for Dtlgrlm INI 

1 Normll control-Intervll procl •• tng 
(NCI) 

Dirlct Reque.t proce.sing 

IDA019R8 calls IDA019RZ (IDASBF) 

When the prior request was 
sequential, excess buffers in the 
chain of buffers associated with the 
current placeholder (PLH) are 
released. 

IDA019R8 calls IDA019RZ (IDAGRB) 

The control interval at a 
user-specified address is retrieved. 

sequential Retrieval (GET) 
Processing Only 

IDA019R8 calls IDA019RZ (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 IDA019RZ 
(IDAGNXT). 

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

Improved Control-Intervil Procl.sing 
(ICI) 

IDA019S1 

The request is decoded. A 
placeholder is obtained. If the 
request is for update, exclusive 
control of the control interval is 
obtained. 

IDA019S1 calls IDA019S3 

The control interval at a 
user-specified address's retrieved. 

3 IDA019R8 calls IDA019RZ (IDAGNXT) 

IDA019R8 calls IDA019RP (IDAT~XIT) 

Journaling is performed when a 
journal exit routine exists. 

IDA019R8 calls IDA019RZ (IDAFREEB) 

For normal direct requests, the 
buffer associated with the request 
is released before returning to the 
caller. 
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8. When all of the control intervals in the current 
control area have been used, the following 
processing is performed: 

• Write any unwritten data buffers which are 
associated with the current request string. :::::::::::!>@ 

• When data space allocab:d to the data set 
is exhausted, acquire more space. 

• When the recovery option is specified (SPEED= 
OFF), preformat the next control area. 

DIWA 

9. Allow other request strings to process (see step 7). ~zze>l 
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Notes for Diagram BN2 

L 6 IDA019R8 calls IDA019RZ UDAFREEB) 

7 IDA019R8 

The DIWA, a serially reusable 
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. 

8 IDA019R8 calls IDA019RZ (IDASBF) 

IDA019R8 calls IDA019RS UDAEOVIF) 

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

9 

10 

11 

IDA019R8 calls IDA019RK 

IDA019R8 

See Note 7. 

IDA019R8 calls IDA019RZ (IDAGNNFL) 

An availabl~ buffer is assigned to 
the request and written if 
necessary. 

IDA019R8 

The user-specified control interval 
is moved into the buffer. 

IDA019R8 calls IDA019RZ (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 
mode. 

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 U£i preceded by a 
GET-for-update.) 

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

IDA019R8 calls IDA019RW (IDAFRBA) 

For sequential requests, the new 

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

address calculation is based on 
information in the placeholder. 

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

Improved control-Interval processing 
(IC1) 

IDA019S1 

The request is decoded. A 
placeholder is obtained. 

IDA019S1 calls IDA019S3 

The control interval specified by 
the RPL is written. 

15 IDA019R8 calls IDA019RP (IDATJXIT) 

Before writing the new control 
interval, journaling is performed if 
a journal exit routine exists. 

IDA019R8 calls IDA019RZ (IDAWRBFR) 

The new control interval is written 
to the data set. 

IDA019R8 calls IDA019RZ (IDAFREEB) 

The buffer is released. 
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Notes for Diagram BOl 

1 Direct Dr Skip sequential Processing 

IDA019RQ calls IDA019RR (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 the PLH. 

Sequential creation 

IDA019RR calls IDA019RZ (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. 

IDA019RQ calls IDA019RZ (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 

IDA019RQ calls IDA019RR (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. 

IDA019RQ calls IDA019RZ (IDAFREEB, 
IDAGNXTl 

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

3 Direct Dr Skip Sequential creation 

IDA019RQ calls IDA019RZ (IDAFREEB, 
IDAGNNFL ) 

If the control interval is not in an 
existing control area, a buffer is 
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5 

6 

7 

8 

9 

10 

11 

obtained and formatted with empty 
slots. 

Sequential creation 

IDA019RQ calls IDA019RZ (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 
obtained and formatted with empty 
slots. 

IDA019RQ calls IDA019SE (IDAEOVIF) 

End of Volume does the allocation. 

IDA019RQ calls IDA019RK 

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. (See 
Diagram BTL) 

IDA019RQ 

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 the 
beginning of the next control 
interval. 

IDA019RQ 

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

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

13 IDA019RQ calls IDA019RZ (IDAWRBFR, 
IDAFREEB) 
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R •• trtct.d Mlt.rtll. af IBM 
Ltc.n •• d Mlt.rtll. - prap.rty af IBM 
Nat •• far Diagrlm BD2 

I IDA019R. 

A PUT-update or ERASE request mu.t 
be preceded by M GET-update request. 

2 IDA019R. 

For PUT-update proce •• tn;, the 
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3 

length of the updated record must b. 
the .am ••• th.t of the ort;inal. 

IDA019R. 

The codes th.t fndicat. whether a 
slot i. empty or ftll.d ar. ;fven 
under "VSAM Data Set Format" fn 
"Data Ar •••. " 

4 IDA019RQ c.ll. IDA019RZ (IDAWRIFR, 
IDAFREEB) 
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Notes for Diagram BPI 

1 

2 

3 

IDAOI9RY: MRKBF 

IDAOl9RY calls IDAOl9SE (IDADRQ) 

The request is deferred until the 
buffer has been written. 

IDAOl9RY 

The RBA of the control interval to 
be written is assigned to the buffer 
that contains the control interval. 
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6 

7 

IDAOl9RY 

Search a buffer pool for RBAs that 
fall within a given range, and for 
each candidate found that is not 
currently modified or under 
exclusive control by another 
request. Invalidate the BUFC. 

IDAOl9RY 

The placeholder is marked invalid. 
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Nates for Diagram BP2 

3 

5 

IDAOI9RY: WRTBF calls IDAOl9RY 
(WRBFR) 

WRBFR writes the buffers associated 
with the BUFCs indicated by the 
request. 

Same as Note for step 3. 
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7 

8 

9 

Same as Note for step 3. 

Same as Note for step 3. 

Search a buffer pool for an RBA 
specified through the RPlARG field. 
If the RBA is found and the BUFC was 
marked for output, write the buffer; 
otherwise, return with an error code 
in the RPL. 
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Notes for Diagram BP3 

7 IDA019RY calls IDA019SE (IDADRQ) 

The request is deferred until the 
buffer has been processed. 
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R •• trict.d Mlt.rill. of IBM 
Ltc.n •• d Mlt.rill. - prop.rty of 11M 

Not •• for Dtlgrlm IQ 

1 IDA019RX 

If the reque.t I. a PUT or a POINT, 
no po.ltlonlng I. required. If the 
request I. a GET, positioning may 
already have been e.tablished by a 
previous GET. 

2 IDA019RX call. IDA019R4 

3 IDA019RX 

The PLH Identlfle. the 
alternate-Index record po.it'oned 
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4 

5 

at. the WAX Indlcat •• the pointer 
with'n the alternate-Index record 
positioned at. The alternate-Index 
record contains either prlme-k.y 
pointers (for a key-•• quenced ba •• 
clu.ter) or RBA pointer. (for an 
entry-.equenced ba.e clust.r). 

IDA019RX 

IDA019RX 

The Inner RPL Is built by VSAM Op.n. 
It t. used to read the alternate 
index and to gain acce •• to the ba •• 
cluster. 
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Notes for Diagram BR 

I 

5 

IDAOl9RU 

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

IDA019RU 

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. 

6 IDA019RU calls IDA019R4 
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7 IDA019RU 

a IDA019RU calls IDA019R4 

9 IDA019RU 

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

10 IDA019RU calls IDA019R4 

11 IDA019RU 

12 IDA019RU calls IDA019R4 

13 IDA019RU 
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Notes for Diagram BSI 

IDA019RZ is the buffer management 
interface module. For buffer management 
without shared resources, it calls 
IDAOI9R2; for buffer management ~ 
shared resources, it calls IDAOI9RY. 

I Removal of exclusive control allows 
other requests for the data control 
interval in the current buffer to be 
satisfied. 

2 

4 

5 

processing without Shared Resources 

IDA019RZ: IDAFREEB calls IDA019R2 

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, 
IDA019R2 releases exclusive control, 
but ensures that exclusive control 
is kept for the buffer that contains 
the first segment. 

Processing with Shared Resources 

IDAOI9RZ: IDAFREEB calls IDA019RV 

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. 

IDA019RZ 

IDA019R2 

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. 

IDAOI9R2: RDAHEAD calls IDA019RW 
(IDAFRBA) 

During the loop represented by steps 
5 through 7, if a buffer is 
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6 

8 

encountered which has I/O 
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. 

IDA019R2: GETEXCL 

IDA019R2 initializes the RBA fields 
and read flags of the BUFC of each 
empty buffer if: 

• The read threshold has been 
reached (the number of buffers 
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 codas 
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 sama 
input or output RBA as the input RBA 
specified in the current BUFC. 

IDAOl9R2 calls IDAM19R3 

9 IDA019R2 

Before returning to the caller, 
IDA019R2 advances the data-buffer 
address in the PLH to the next 
available data buffer. 
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Notes for Diagram BS2 

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

3 IDA019RZ: IDAGRB calls IDA019R2 

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, IDA019R2 
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). In 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 
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given exclusive control of the 
control interval. 

IDA019R2: RDAHEAD 

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

5 IDA019R2 calls IDA019RW (IDAFRBA) 

10 IDA019RZ calls IDA019RY 

No string can own more than one 
index, one data, and one insert 
buffer at a time. IDA019RY enforces 
this rule by freeing a buffer if the 
request would otherwise violate the 
rule. 

13 If data is in the process of being 
read into the buffer, IDA019RY calls 
IDA019SE (IDADRQ) to wait until I/O 
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. 

14 IDA019RY 

If a buffer not in use is found, it 
is written if its contents have been 
modified, 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. 

15 IDA019R2 or IDA019RY calls IDAM19R3 

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

IDA019R2 or IDA019RY calls IDA019RZ 
(IDAWAIT) 

IDAWAIT waits until I/O is completed 
and tests whether a read error has 
occurred. If so, an RPL error code 
is returned to the caller. 

Method of Operation 157 



... 
\II 
Ot 

:3 
< 
en 
...... 
X ,.. 
< en ,.. 
:3 

r
o 
ID 

n 

r
-< 
N 
0-
I 

V. 
..0 
C) ...., 
I ... 

@ 

o 
o 
'tI 
oc: ., 
o 
:T 
rt-

..... 
= :3 

o 
o ., 
'tI 

... 

..0 ..... 
~ 

.... 

..0 
Ot 
\II 

PLH Read an Index Control Interval 

Sequence-Set ______ Q)n .~ 17. Is the requested index record a sequence-set 
Request Flag _ index record? 

RPARMI - Register 

BU Fe '\ Requested d ~ .18 A' - h I hi' oL,-_----~-_-_-____ ..1 

~::::'::~t Address Of@... _,NO Yes~ 
Indell Recor ..... ..... • sslgn t e pace 0 der s mdex buffer to the I 

AMOSB \.-... ...... request- I '25' 
A l.0 ...... ~ ~ 

Address of High- L ______ - - - - ~ 19_ Is the requested index record the high-level 
Level Index Recordl BUFC Header ........ ". index record and is there a high-level index 

AMB 

Address of first 
PLH 

" 

Address of High
Level, Common-Level 
or Sequence-Set 
Index BUFC 

RBU FC - Register 
i 

Number of 
Indell Buffers 

Number of 
Common Index 
Buffers 

'loPLH 

Number of 
PLHs I; 

.... .... / buffer? .... ® No • I 20. Is buffer in use by another placeholder? 
-__ NO~ Yes~ 

~ 
/ 

'>I> 21- Are there some intermediate-level index 
buffers? 

®--
No Yes • .~ 22. Is the specified RBA for the high-level or 

intermediate-level record in an intermediate
level index buffer? 
No Yes • 23. Is buffer in use by another 

placeholder? 
No Yes 

y • ~ ~ _ ®- ~ 24. Assign a buffer to the request_ -.... RPARMI _ Register ~S. Is the requested index record in the buffer that 
Address of 10MB ~ ~ - has been assigned to the request? 

" 10MB " ,NO is 

Index Buffer 
IEcs-posted Flag r -.,...', ~ @ 

y BUFC \ ~~ .... I Input Control I ~ ___ - - -- ~ 26_ 
Read the index record into the assigned index ~ 
buffer_ ~ ~ Index Record 

Intervals RBA - - - -
Completion 
Status 

l, 

Index Buffer (Empty) 
I 

~27. Return to the caller-~ 

l,. l, 

15 

I! 
en 
I~ 

Ie: 

~ 
I~ 

1'1'1 
1;iQ 

r-
n 
II 
:::J .,. 
II 
Do 

3~ 
11111 .... .,. 
II .... ..,.., --lin ........ 
.,.11 
.Do 

3 
'VIII .., .... 
all ".., 
111 -. 
",,111 .... .... 
'C.,. 

00 ...... 
1-1104 •• 33 



Restricted Hlterills of IIH 
Licensed Haterials - property of IIH 

Note. for Diagram 113 

18 IDA019RZ: IDAGRI calls IDA019R2 

The index buffer pool has for each 
placeholder one index buffer that 
holds a sequence-set index record. 
When there are additional index 
buffers, the first one contains the 
highest-level index record, and the 
others contain intermediate-level 
index records. 

19 IDA019R2 

When a buffer is available, the 
highest-level index record is kept 
in it (for noncreate processing) for 
as long as the record continues to 
be the highest-level record. If the 
number of entries 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 IDA019R2 

Intermediate-level index records are 
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kept in a buffer for as lonG as 
possible--that is, until a buffer is 
required to read in another index 
record. 

24 IDA019R2 

When the specified RBA in step 22 is 
not in a buffer, a free buffer is 
assi;ned to the request. If no 
buffers are free, one is made free. 
BuffQrs containing 
intermediate-level index records are 
candidates to be used. In some 
cases even a buffer containing the 
highest-level record or a 
sequence-set record is used. 

26 IDA019R2: READBFR calls IDAH19R3 

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

IDA019R2 calls IDA019RZ (IDAWAIT) 

IDAWAIT waits until I/O 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 

2 

IDA019RZ calls IDA019RW (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. 

IDA019RW: 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 buffers await I/O 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 
range 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 
error indicator to the caller. 

3 IDA019RW: IDAFRBA 

If a control-interval split has 
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4 

5 

6 

modified the sequence-set index 
record in the buffer, the record is 
reread before processing it any 
further. 

IDA019RW: IDAFRBA calls IDAH19R3 

IDA019RW: IDAFRBA 

If the I/O manager returns an error 
code, IDAFRBA returns to the caller. 

IDA019RZ: IDAWAIT 

If the specified I/O request has 
completed, processing continues at 
step 6. If a synchronous request 
hasn't completed, IDAWAIT issues a 
WAIT macro on the ECB for the index 
and processing continues at step 6 
when the request completes. For an 
asynchronous request, IDAWAIT 
returns to the user's problem 
program, unless an I/O-completion 
interrupt occurs, in which case 
processing continues at step 6. 

IDA019RC 

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 search 
argument is found. 

10 IDA019RW: IDAFRBA 

Before advancing to the sequence-set 
index record, IDAFRBA tests whether 
all processing related to the 
current control area is completed 
(see Note for step 2). If some 
processing remains, IDAFRBA returns 
to the caller. 
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Notes for Diagram BTl 

Diagram BT describes VSAM End-of-Volume 
processing. VSAM End of Volume is 
called by End of Volume when SVC 55 is 
issued by VSAM record management. VSAM 
End of Volume provides these services: 

• 

• 

When the GET routine detects that 
the requested record is not on any 
of the currently mounted volumes for 
the data set, a volume is demounted, 
if necessary, and the volume that 
contains the requested record is 
mounted. 

When a PUT request cannot be 
completed because there is no more 
space in the object, additional 
space is allocated to the object. 
The amount is based on the object's 
space allocation requirement. If 
enough space is available to satisfy 
the object's space allocation 
requirement, the space is allocated 
from the free space in: 

First, the VSAM data space 
containing the object. 

Next, the volume containing the 
object. If an object's key 
range is assigned more space, 
space is allocated from the 
volume containing the key range 
if the object has not been 
assigned an overflow volume. 
Otherwise, (for key range only) 
space is allocated from another 
volume that has been assigned to 
the key range's object as an 
overflow volume. 

Finally, another VSAM volume 
that has been assigned to the 
object as a candidate volume. 

1 IDAOSS7A 

2 

The request is either to handle an 
end-of-volume condition or to update 
information in the catalog. 

IDAOSS7B: VSIUPD CATUPD (which calls 
IDA0192C) 

VSIUPD issues the CBUFSVC (SVC 109) 
to update the VSAM shared 
information block (VSI). 
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5 

CATUPD calls VSIUPD to update the 
VSAM shared information block (VSI) 
before updating the VSAM catalog. 
The AMDSB contains statistics for 
the data set. 

IDAOSS7B: 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 volume 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 AROB. 

IDAOSS7B: VOLLOC (calls VOL"NT) 

The VSAM volume mount and verify 
routine (IOA0192V) 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 
volume-not-mounted return code and 
returns to the caller. 

IDAOSS7B: ALLOCSPC 

If the AMBXN's allocate-space 
request option indicator is on, End 
of Volume gets more space for the 
object. 

For details about the AMB and the 
AMBXN, see "Data Areas." 

6 IDAOSS7B: ALLOCSPC (calls CATALC) 

The volume catalog record defines a 
VSAM direct access volume in terms 
of the objects it contains, the VSAM 
data spaces it contains, and the 
available (free) space in each of 
its data spaces. 

For details about the volume catalog 
record, see Catalog Diagnosis 
Reference. 
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Notes for Diagram BT2 
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9 

IDAOSS7B: VOLSW (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. 

IDAOSS7B: VOLSW (calls CATALC 
and CATUPDVO) 

The object's catalog record 
describes its space allocation 
requirements. 

10 IDAOSS7B: VOLSW (calls CATLOCNC) 

If there is not enough available 
space on the overflow volume to 
satisfy the allocation requirements 
of the key range, space is allocated 
fron the object's candidate volume. 

11 IDAOSS7B: ALLOCSPC (calls VOLSW) 

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. 

For a description of how candidate 
volumes are assigned to VSAM 
objects, see Access Method Services 
Reference 

12 IDAOSS7B: CATALC 

If the data set being extended is a 
VSAM data set cataloged in an ICF 
catalog, call IDA0557X. Otherwise, 
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 
set-of-fields, see Catalog Diagnosis 
Reference. 

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

13 IDAOSS7B: CTLBLK (calls DSCTLBLK) 

For details about the ACB and the 
£08, 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. 

1. IDA0192D 

This module issues an ACQUIRE to the 
Mass Storage System. 

15 IDAOSS7B: 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." 

17 IDAOSS7A: SMFUPD (calls CATLOCDS) 

For a description of SMF record type 
64, see System Management 
Facilities. 

18 IDAOSS7A: TERM, PROBDET 

For details about the VSAM see 
"Diagnostic Aids." End-of-Volume 
return codes. 

If an error is detected, End of 
Volume attempts to determine the 
type of error and builds a message 
describing the error. 
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Notes for Diagram aUl 

1 IDAIIPM1: QISAM PUT Processing 

2 

3 

To handle an ISAM PUT-Locate 
request, VSAM uses the 
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 un~uccQ5sful, 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. 

IDAIIPH2: QISAH 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; otherwise, the 
user's buffer is used. (Note: 
Data-only implies that the key 
resides 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 key) is moved into 
the user's buffer. When a deleted 
record is retrieved, and such 
records are to be ignored, 
successive GET macros are issued 
until a normal record is retrieved. 

IDAIIPH2: QISAM PUTX Processing 

If the record to be written had only 
the data portion of the record 
retrieved (see Hote 2), the data is 
moved from the user's buffer to the 
ISAM-interface buffer to rejoin its 
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key before it is written; otherwise, 
the complete record already resides 
in the appropriate buffer. 

The record is then examined to 
determine whether it is marked a5 a 
deleted record. Deleted records are 
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. 

IDAIIPH2: QISAH SETL Processing 

The validity of the req~Q5t 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 DeB 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: QISAH ESETL Processing 

A VSAM ENDREQ macro is issued to 
release any VSAM resources. ISAM 
interface resets the scan-mode 
indicator in the IICB, which enables 
another SETL request to be issued, 
and returns 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 one has been 
specified; otherwise, an ABEND is 
issued. 
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7 IDAIIPH3: BISAH WRITE processing 

8 

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 the 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 
existing 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 
determine 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 complete. 

IDAIIPH3: BISAH 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 return is 
made to the user's problem program. 

After establishing the buffer to be 
used (that is, an ISAM buffer or an 
ISAM-interface buffer) and adjusting 
the record pointer to include a 
record descriptor word (ROW) for 
variable-length records, a VSAM GET 
macro is issued. 

When VSAM returns control, the 
ISAM-interface RPL is released 
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(disconnected from the DECB) and a 
VSAM ENDREQ macro is issued to free 
the VSAM resources, unless the ISAM 
request was a successful 
read-for-update. 

IDAIIFBF: BISAH FREEDBUF processing 

This routine issues a SYNCH SVC to 
get into problem program state and 
then searches the ISAM-interface 
request-string for an RPL associated 
with the current ISAM DECB. When 
found, a VSAM ENDREQ macro is issued 
to free the resources held by the 
RPL. The RPL is then disconnected 
from the DECB. If an associated RPL 
is not found, a return is made to 
the user's problem program. 

If the RPL is found and processing 
of it is complete, a VSAM ENDREQ 
macro is issued to free the VSAM 
resources, and then the 
ISAM-interface RPL is released 
(disconnected from the DECB) for 
reuse by another request. 

10 IDAIIPH3: BISAH CHECK processing 

The ISAM-interface check routine 
tests for an error code in the DeCB 
(see Note 3). If an error is not 
detected, a return is made to the 
user's problem program. If an error 
is detected, the check routine 
passes control to the user's ISAM 
SYNAD routine if it exists; 
otherwise, an ABEND is issued. 

11 IDAIISH1: ISAH-interface SYNAD 
processing 

The ISAM-interface SYNAD routine is 
entered by a VSAM processing routine 
when an error condition is detected. 

For QISAM processing, the VSAM error 
codes in the RPL are copied into the 
DCB, and for BISAM processing, the 
error codes are copied into the 
DECB. 

For QISAM processing, control is 
passed to the user's ISAM SYNAD 
routine if it exists. If it does 
not exist, an ABEND is issued. 

For BISAM processing, a return is 
made to VSAM, which returns to the 
ISAM-interface BISAM processing 
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 (see Note 10). 

The ISAM-interface SYNAD routine 
also builds the SYNADAF message. 
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DIAGRAM BVl. RECORD MANAGEMENT TRACE PROCESSING 

User Job Stream 

//DDI DSN=NAME, 
AMP=(,TRACE= 
(PARAMETERS)') 

OPEN Work 
Area 

JFCB 

IEFNB902 

TRACE (parameter Processing) 

JOB STARTS 

1. Verify "AMP" parameters and 
update JFCB. 

TRACE (OPEN Processing) 

IDA0192Z 
.......... 2. Was TRACE requested? 

Do normal No .......... ________ ~~ 

Yes OPEN Processing , 
3. Base cluster being opened? 

.. --No 
Yes 

* 
4. Obtain storage for TRACE work 

area. 

S. Set index and data AMBTRACE 
to the TRACE work area 
(IDA TRACE) address. 

6. For PATH OPEN, copy base 
AMBTRACE to path AMBTRACE. 

7. For UPGRADE OPEN, copy base 

~
AMBTRACE to upgrade AMBTRACE. 

AC4 
35 

JFCB 

:JFCBTRAC=ON : 

I 
IJFCBEXT 
I 

PARMI 
PARM2 
HOOK 
KEY 
ECODE 

Data 
AMB 

Index 
AMB 
I 
I 
I 

UPGRADE 

I 
I 
r 

PATH 
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Nates for Diagram 8Vl 

1 IEFNB902;s called from the 
reader/interpreter (IEFHB901) at job 
initialization when an "AMP" 
subparameter is found on a DD 
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statement. The "AMP" data is parsed 
and moved to the JFCB and JFCB 
extensions. 

If JFCBTRAC is on, record management 
trace i. invoked. 
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pIAGRAM BV1. RECORD MANAGEMENT TRACE PROCESSING (CONTINUED) 

Any VSAM Record Management Module 

" 

TRACE HOOK 
AMB 

I i I 
I ,~ 8. Is trace active? 

I AMBTRACE I : Yes Continue with 
No ---•• ~ R/M Logic I I: , 

... 9. Call R/M Trace (IDAOI9ST) 

10. Return from trace. 

IDA019ST 

__ •• ~ Continue with 
R/M Logic 

-~ 11. Does Register 2 contain a PLH address? 

R2 
r , 

~ 
IDATRACE , 

j , 

Yes No ___ .... ~Step 10 I I 

1~. Save Registers 12 through 14. ========:::t=~: PLHRETl' 
I Common 
I Area 

I 
I Unique 
, Area 1 

I 
I 

I, Unique 
Area 2 

I 
I 
I Unique 

Area 3 

13. Find an available unique area in 
IDATRACE. 

14. Save Registers. --------------h!1 
15. Copy PARMI/PARM2 to unique area. ====:==~ 

16. Are conditions correct for tracing? 
'ijs No • Step 10 

1 ~. Locate/validity-check control blocks 
as specified in PARMI/pARM2. 

18. Was a bad control block found? 

No 

f 
Yes - ... ~ Turn on 

"BADCB" 

19. Was validity-check-only specified and 
no bad control block found? 

No Yes _____ ... ,~. Step 23 , 
20. Build GTF record. -------------f--J 

I , 

, I 

IDATRACE 
i 

Common 
Area 

Unique 
Area 1 

Unique 
Area 2 

Unique 
Area 3 
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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 
(IDA0192Z). The first word of 
IDATRACE contains the address of 
IDA019ST. This address is used to 
"call" (step 9) the trace routine. 

11. When IDA019ST is entered, register 
2 must point to a PLH and register 3 
to an AMB. 

12. The caller's registers 12, 13, and 
14 are saved in the PLH R14 pushdown 
stack. This frees up enough 
registers for IDA019ST to initialize 
processing. 

13. The work area IOATRACE contains a 
common area and as many unique areas 
as the data set'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 
save areas, control block address, 
etc.). A unique area is locked on 
entry and unlocked on exit (step 
25). Any additional calls to trace 
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while this call is current will 
obtain their own unique area because 
this call's area is locked. 

16. The conditions for tracing include: 

18. 

19. 

20. 

• The calling trace point 10 must 
be equal to that requested by 
the user. 

• If specified, the KEY or ECODe 
5ubparameter must be correct. 

If validity-check-only and a bad 
control block is found, the flag 
"BADCB" is turned on. TRACE 
restarts, tracing control blocks at 
this time. 

If validity-check-only and no bad 
control blocks are found 
(BADCB=OFF), continue locating the 
control blocks specified in PARM1 or 
PARM2 subparameter. 

A GTF record is created. 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 ;s created. 
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DIAGRAM BVI, VSAM RECORD MANAGEMENT TRACE FACILITY (CONTINUED) 

IDAOl9ST (continued) 
I 

II 21. Issue GTRACE macto to pass 
a record to GTF. -----.... L7 __ ----l~~ Monitor 

CONTROL BLOCKS COMPLETED 

22. Any AIX, PATH, or UPGRADE processing 
to do? 

Call 14 

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. _______ -I.~Step 10 
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Re.trtcted "atartll. of %B" 
Ltcen.ed ",tartal. - Property of IB" 
Hat •• for Dfagram BVI (contfnued) 

l.. 21 

22 

GTRACE macro expands to a monitor 
call 14. 

steps 17 through 21 are repeated 
until all the control blocks 
reque.ted are traced. 

Check for PARM21 

• If PARM2 is found, check if 
there is an AIX, PATH, or 
UPGRADE data .et a.soclated with 
the data set ~ust traced. 

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

• If PARM2 or ••• ociated data .et 
Is not found, go to step 24 to 
process the return to VSAM 
record management. 

23 Another VSAM-opened data set 
(UPGRADE or BASE for a PATH, UPGRADE 
for a BASE, etc.) has been 
determined to be traced. Move and 
use PARM2 In the unique area. 
Repeat steps 17 through 22 untIl all 
as.ocfated data sets have be.n 
traced as requ •• ted. 
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DIAGRAM BH. TERMRPL PROCESSING 

User's Virtual Storage 

RPL 

r-

..... PLH , 

r- r---, 

~ \V , 
Various VSAM 
control blocks 

176 MVS/XA VSAM Logic 

Restricted Materials of IBM 
Licensed Materials - property of IBM 

I. TERMRPL is intended to be called by a system 
component's ESTAE routine to release the 
VSAM resources associated with an abnormally 
terminated RPL 

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. 

3. Return to caller. 

LY26-3907-1 0 Copyright IBM Corp. 1974,1985 
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Notes for Diagram BW 

1 

2 

IDA019Rl: TERHRPL 

IDA019Rl (TERHRPL) calls IDAOl9Rl 
(FINDOPLH) 

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

IDA019Rl (TERHRPL) calls IDA019SN 

IDAOl9SN 

Validity checks the data set 
attributes, RPL options, and 
processing conditions before 
performing the TERMRPL request. 

Releases all owned VSAM resources 
that are commonly shared by other 
requests. 

IDA019SN calls IDA019RZ (IDAFREEB) 

If the data set is a KSDS, IDA019SH 
calls IDA019RZ (IDAFREEB). IDAFREEB 

LY26-3907-1 C Copyrtght IBM Corp. 1974,1985 

3 

frees the index buffer(s) that 
belong to the placeholder. 

IDAOl9SN calls IDA019RZ (IDASBF) 

Excess data buffers are released 
from the placeholder for reuse. 

IDA019SN calls IDA019SE (IDARSTRT) 

An attempt is made to restart all 
deferred synchronous requests that 
are not in the same address space as 
the RPL identified by TERMRPL. 

If a deferred request that needs 
restarting is asynchronous, an error 
code will be returned to the user 
indicating TERMRPL cannot restart an 
asynchronous request. 

IDA019SN 

The placeholder 1S disconnected and 
any positioning information 
associated with this RPL is lost. 

IDA019Rl: TERHRPL 

Return to the caller with completion 
code set in Register 15 and RPLFDBK. 
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Nates for Diagram BXl 

1 IDA019Rl calls IDAOl9SG 

If the request is CHVTAD, call 
IDA019SG. 

2 IDAOl9SG calls IDAOl9RB, IGX00006 

Each IDACHVPL argument is converted 
to an RBA value. 

• For ESDS, the RBA is validity 
checked. 

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

• 

• 

For RRDS, the RBA is calculated 
from the RRH. 

For KSDS, an index search 
parameter list (IDAIXSPL) is 
built, and IDA019RB is called to 
search the index. 

A volume serial is obtained for each 
RBA by calling IGX00006, which 
iS5UeS SVC 26 (CATLG macro) to 
"locate" the volume serial. For a 
description of IGX00006, see OS/VS2 
MVS Mass Storage System Extensions 
Logic: MSS Communicator (MSSC). 
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Notas for Dtagram BX2 

1 IDA019Rl calls IDA019SL 

If the request is MNTACQ, IDA019SL 
is called. 

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

2 IDA019SL cells IDAEOVIF 

IDAEOVIF is called to mount the 
volume. 

IDA019SL calls IDAMSSIF 

IDAMSSIF is called to issue SVC 109 
route code 6 to acquire the data 
cylinders corresponding to the RBAs. 
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Note. for Dfagram BX3 

1 IDA019Rl calls IDA019SH 

If the request is ACQRAHGE, IDA019SH 
is called. 

2 IDA019SH calls KSDSPRDC or BLDRBAPL. 

3 If It is a KSDS, IDA019SH calls 
KSDSPROC. 

KSDSPRDC calls ZDA019RB 

The starting key IndeK record ,. 
retrieved. If.t is an IMBED dete 
• et, KSDSPROC call. IMBEDDS to 

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

retrieve the ending key, otherwl.e, 
HOHIMBED Is celled. The RBA pelr ,. 
built. 

If It Is en RRDS or ESDS, IDA019SH 
cell. BLDRBAPL. 

BLDRBAPL convert. RRH. to RBA. and 
builds the RBA pair ll.t for RRDS. 
end ESDS •• 

4 ZDA0198H call. ZDAMIIZF 

IDAMSSIF ,. called to ' •• ue SVC 109 
route code 6 to acquire the date 
cyl'nder. corre.pond'n; to the RBA •• 

Method of Operation 183 



.... 
eo 
.z,. 

Rl Argument Control Entry 

:3 Header 
< 
en Block Type 

" X 
Number of Copies > 

Parameter List 
< en tHeader ACE I-' I tUser Area > 
:3 tElement ACE 
r- I I I Length of User Area 
0 tElement ACE 
.a 
n 

I III Element 

tElement ACE 

r-
-< 
N 
CI' 
I 
~ 
-0 
Q 

..... 
I .... 

@ 

("} 
0 
"Q 
'< ., 
10 
~ .... 
.... 
Q:I 
:3 

0 
0 ., 
"Q 

.... 
-0 ..... 
.z,. 

.... 

.0 
00 
U'I 

'-' 

User's Program 
Issued GENCB 

- ~ I. Did the user request an ACB, RPL, or EXLST? 
Yes No 

~ f ~ Return to the user on error. 

- ~ 2. Determine the amount of virtual storage needed to 
satisfy the user's request. 

No \ Yes 

\ ~ 4. Obt,;n ,;rtu," "orn"" Cm th' contml block. • 
Yes N~ ... 

Area of Virtual 
Storage for the 
Control Block and Copies 
i 

S. Is the user's area large enough? 1 
f ~ Return to the caller on error. 

6. Initialize the control block with its default values. ffzzzzzz,z~ 

'" 
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Bitstring-type entry: 
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in the block. Reset the default bits if necessary. 

Normal-type entry in an EXLST control block: 
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ACE into the EXLST control block. 
11. Set the exit attribute flags . 
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Notes for Diagram CA 

1 IDA019Cl 

The GENCB macro is issued to creete 
an ACB, RPL, or EXLST dynamicelly. 
If storage must be obtained for an 
RPL or EXLST and the caller's 
addressing mode (AMODE) is 31, these 
control blocks will reside above 16 
megabytes. However, the ACB resides 
below 16 megabytes regardless of the 
caller's addressing mode. 

2-5 The ACB and RPL are fixed-length 
control blocks, but the EXLST is 
variable-length. The control block 
manipuLation routine calculates the 

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

6 

amount of space needed for the 
control block end any copies the 
user requested. The control block 
manipulation routine issues a 
GETMAIN macro to obtain the required 
virtual storage for any block for 
which a user area is not provided. 

The block is initialized to its 
default values. Information is 
subsequently added to the block as 
specified by the element argument 
control entries (ACEs). 

11 The exit attribute flags indicate 
that an exit address is present, 
active, inactive, or sat during 
link-edit. 
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entries to verify that the user is aUowed to 
modify the control block f"Jelds. 
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infonoation in the element aqument 
control entry. 

N...&-type r ... ill _ EXLST conttol block: . ~ 
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element ;ugument control entry. 

6. Modify exit attribute flap. 
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Notes for D;agram CBI 

I IDAOl9Cl 

The MODCB, SHOWCB, and TESTCB macros 
are issued to modify, display, and 
test, respectively, the ACB, RPL. 
and EXLST control blocks in the 
user's address space. 
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Displayed or 
Tested 

SHOWCD (Display control block) request: 

8_ Move the field(s) into the user's work area in the 
order requested_ 

TESTCD (Test control block) request: 

Determine the field type and process it as follows: 
Normal-type field: 

User's Workarea 

Field(s) 
Requested by 
the User 

r 9. ~1a;0:r~:~~ user-supplied data with th-;C~::H ? ? PSW 

~ r~ndi . _____ .l1on Code 

Ditstrina-type field: Indirates Test 
Results 

10. Compare the control block's field bit-by-bit as 
specified by information in the subtable_ 

~ II. Was an error detected by TESTCD, and did the, 
caller provide an error-return address? 

No Yes 1 ~. aet.m to the .~,., ="'-retum addreu. 

13. Return to the caller's program. 
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Nates for Diagram CB2 

4-13 

IDC019Cl 

The field attribute table entry 
contains the length, offset from the 
beginning of the block, and 
characteristics of the field in the 
control block. 

Three types of entries are 
identified in the field attribute 
table: bitstring, normal, and 
entries that require a special 
subroutine to process them. 
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If the entry is a bitstring type, 
the field attribute table points to 
a series of bit entries in the 
bitstring table that are used to 
modify the control block (MODCB), or 
are compared to a value supplied by 
the user (TESTeS). 

If the entry is a normal type, the 
element argument control entry is 
moved into the block (MODeB), a 
character string or field is moved 
into the user's area (SHOWeS), or 
the user's argument field is 
compared with the appropriate fields 
in the block (TESTeB). 
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Ensure That I/O Can Be Scheduled 

PLH 

RlS 

- - - - - ~ 1. Is the caller privileged? 
No Ves 

I "Branch to the Supervisor-State I/O 
Driver to prepare channel programs @ 
for I/O. I 10 

Z?'2-.>:. Regilt ........ 
3. Ifthe caller has UPAD exit and WAITX vcrrc?.??~ 

specified, take the user exit for 1/0. 

4. Issue SVC 121 to go to the Supervisor-State I/O 
Driver to prepare channel programs for I/O. 

e ~ 

.,.---------.~\!O; k- - - - - - ~ s. Is End of Volume in progress? 

L..-__ ~ """ (NO ! Defer the request. If the caller has 

"\. "\. UP AD exit and W AITX specified, 
"\. take the user's UP AD exit for 

" deferred requests. 

'~ ~ 
7. Is End-of-Volume processing required? 

No V. 

R14 I ~ of Volum. '" .... """troi 

- , 9. Return to the caller. 

Return }_ Address __ 
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Nates for Diagram DAl 

VSAM buffer management (IDA019R2 and 
IDA019RY) calls the I/O manager. It 
enters module IDAM19R3, the 
problem-state I/O driver (PlOD), at 
IDAOI9R3. 

When buffer management calls the I/O 
manager in privileged state, IDAM19R3 
obtains a local lock for storage 
protection. For a cross memory mode, 
IDAM19R3 obtains the CMl lock. 

2 

3 

IDAH19R3: SCHDSIOD 

If buffer management has called the 
I/O manager in privileged state 
(storage protect key less than 8), 
IDAM19R3 sets the key to 0, obtains 
a local lock, and branches directly 
to IGC121. If an error condition is 
indicated upon return from 
attempting to obtain a local lock, 
IDAM19R3 issues ABEND 179 with 
reason code X'04'. (See Diagram 
DA2.> 

IDAH19R3: IDAUPAD 

If the caller has specified a UP AD 
exit and WAITX, take the user exit 
with the UPAD parameter list 
containing the reason for the exit. 

IDAH19R3: SCHDSIOD 

If buffer management has called the 
I/O manager in nonprivileged state,' 
IDAM19R3 sets up registers as 
required and issues SVC 121 to give 
control to IGC121. (See Diagram 
DA2.) 
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5 

6 

8 

9 

IDAH19R3: EOVTEST 

When End of Volume is in progress, 
it requires (for control-block 
integrity) that all IOMBs for the 
data and index AMBs be inactive. 
Thus I/O cannot be scheduled for 
this 10MB. Besides, if the current 
request from buffer management 
requires End-of-Volume processing, 
the I/O manager must wait until End 
of Volume is finished anyway. 

If the caller has specified a UPAD 
exit and WAITX, take the user exit 
with the UPAD parameter list 
containing the reason for the exit. 

IDAH19R3: EOVTEST calls IDA019SE 
(IDADRQ) 

IDADRQ waits for an indication that 
End of Volume has completed. 

IDAH19R3: EOVTEST calls IDA019SE 
(IDAEOVIF) 

As far as IGC121 is concerned, End 
of Volume is in progress as soon as 
IDAM19R3 calls IDAEOVIF. However, 
IDAEOVIF may not be able to start 
End of Volume immediately, since all 
IaMBs of the data and index AMBs 
must become inactive. (See Note for 
step 4 and Diagram DA2.> 

IDAH19R3: EXIT 

Buffer management reacquires control 
after the I/O has been scheduled. 
(See Diagram DA4 for a description 
of how the I/O manager gives control 
back to the caller after the I/O is 
completed.) 
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10MB 

~ 
9. Is the AMB available? 

Ves No 

-- ,~ 
fA\.-.::t10. Unless the caller is privileged, validate the 
~ AMB and the 10MB. 

- - - - ~ 11. Is End of Volume in progress? 
No Ves 

t t..@ 
12. Is the requester privileged? '.................. Ive

• i 
............. 13. Validate CPAs . 

............ ~ .. 
~ 

/ 
/ 

14. Chain together CPAs for this request. 
11 

/ 15. Is End-of-Volume processing required? 
I~ 

11/ , '-® 
I / Set up for virtual-to-real address translation 

No Ves 

II I i '----.... , I 

/ I 
I / 

16. For each CPA, put virtual addresses of buffers ~ B 
into a virtual page list (VPL). 

/ ! 
------,/.;.,. I 

I 
I 

17. Fix in real storage pages containing the required 
buffers. 
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Notes for Diagram DA2 

IGC121, also known as the 
supervisor-state I/O driver (SIOD), 
makes up this phase of the I/O manager. 

IGC121 has a functional recovery routine 
(with entry point IDA121Fl) that gets 
control from rec9very termination 
management when an error occurs while 
IGC121 is processing. This routine 
frees pages fixed in real storage by 
IGCI21, releases the local lock that 
IGC121 obtains for storage protection, 
and issues an SDUMP to record 
information in SYS1.DUMP. 

9 IGC121 

10 IGC121: RBKEY. VALIDCBS, CHKIOMB 

IGC121 verifies that the AMB address 
in the 10MB matches a data or index 
AMB address in the AMBL chain 
identified by the JSCB. 

It verifies that the 10MB address 
given as input matches an 10MB 
address in the chain identified by 
the AMB. 

For an invalid AMB or 10MB, IGC121 
issues ABEND 179 with reason code 
X' 08' . 

11 IGC121: TESTEOV 

IGC121 may already (in a previous 
pass) have requested that IDAM19R3 
call IDA019SE (IDAEOVIF). If End of 
Volume has begun and isn't finished, 
IDAM19R3 defers the request. 

14 IGC121: CHKCPA, CHAINCPA 

The 10MB points to the first of a 
chain of BUFCs to be used for this 
request. Each BUFC points to a CPA 
on a chain of CPAs identified by the 
AMB. 

Each CPA has two chain fields. One 
chains together each CPA associated 
with the AMB. The other is used by 
IGC121 to chain together just those 
CPAs associated with the request 
from buffer management. 

For a nonprivileged requester, 
IGC121 first checks whether each CPA 
identified by the BUFCs is on the 
chain identified by the AMB. If 
not, IGC121 issues ABEND 179 with 
reason code X'OC'. 

IGC121 then points the 10MB to the 
first CPA for the request and chains 
together the CPAs for the request. 
That is, CPAs on the AMB chain that 
aren't referenced by a BUFC for the 
request aren't chained with those 
for the request. 
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15 IGCI21: WRITE. READ (which call 
CONVERT) 

For writes and reads in a request, 
IGC121 locates EDBs (extent 
definition blocks) and verifies that 
the data-set extents described by 
the existing EDBs cover the RBAs 
contained in the request. If an RBA 
for a BUFC is not covered by any 
EDB, VSAM End of Volume must create 
one. If IGC121 has previously asked 
IDAM19R3 to call IDA019SE 
(IDAEOVIF), IGC121 indicates that 
the BUFC has been processed and that 
an RBA is invalid. The channel 
program segment for this BUFC isn't 
chained with the others (by 
IDAI21A2) for the I/O supervisor. 
(See Diagram DA3.) 

16 IGC121: BLDVPL 

The VPL (virtual page list) for a 
request may already have been built 
before IGC121 was entered. A VPL is 
a list of virtual addresses. It has 
one entry for each physical record 
of 2048 bytes or less to be 
contained in the buffer (a buffer 
contains the contents of a control 
interval); it has two entries for 
each 4096-byte physical record. 

17 IGC121: BLDVPL, PAGEIN1 (which 
branch to the PGFIX Routine) 

The VSL (virtual subarea list) is a 
parameter list to communicate to the 
PGFIX routine the virtual addresses 
of buffers to be fixed in real 
storage. (It is also called a 
PFl--page fix list.) It contains a 
beginning and ending virtual address 
for each buffer. 

To bring each page into real storage 
for fixing, IGC121 executes a TM 
(Test under Mask) instruction to 
reference each part of storage 
addressed by the entries in the 
VPLs. 

IGC121 passes to the PGFIX routine 
the address of the VSl. Upon return 
from PGFIX, if all pages haven't 
been brought into real storage for 
fixing, IGC121 executes the TM 
instruction again and continues 
(without branching to PGFIX again, 
as PGFIX saves requests for page 
fi xi ng). 

If the PGFIX routine indicates that 
an error occurred, IGC121 issues 
ABEND 179 with reason code X'10'. 

After pages are fixed, IGC121 
indicates in the 10MB that they were 
fixed by IGC121 for VSAM record 
management. The end appendages use 
this indication to free the pages 
after the request is completed. 
(See Diagram DA4.) 
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Buffars may alraady ba fixad and tha 
PGFIX routine not naaded. 

18 IGCl2l: BLDIDAL calls PAGEOUT (which 
branches to the PGFREE Rout;na) 

Each virtual address in the VPls is 
translated to a raal address with 
the LRA instruction. If the real 
address cannot be found, IGC121 
branches to tha PGFREE routine to 
free pages it has caused to be fixed 
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in raal storaga and issues ABEND 179 
with reason coda X'14'. 

If no BUFC has associatad with it a ~ 
valid write or read channel program . 
segment, IGC121 returns to IDAM19R3. 

19 Deleted. 

20 IGCI21: CALLAIP calls IDA121A2 

Sae Diagram DA3. 

~ 
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Notes for Diagram DA3 

IDA121A2, the actual block processor 
(ASP), makes up this phase of the I/O 
manager. It converts input and output 
RBAs to device addresses, completes the 
channel program segments, and chains 
them together to form a channel program 
that the I/O supervisor schedules to do 
the I/O operations that IDA121A2 is 
passing on from the requester. 

A request to gain access to the contents 
of a control interval has been 
translated to a channel program that 
gains access to physical records (that 
is, to "actual blocks"). 

The request originated in either VSAM 
record management or auxiliary storage 
management. IDA121A2 gets control from 
VSAM by way of IDAM19R3 and IGC121. 
From the auxiliary storage manager, it 
gets control directly. 

IDA121A2 has a functional recovery 
routine (with entry point IDAI21F2) that 
gets control from recovery termination 
management when an error occurs while 
IDA121A2 is processing. This routine 
frees pages fixed in real storage by 
IGC121, releases the local lock that 
IDA121A2 obtains for storage protection, 
and issues an SDUMP to record 
information in SYS1.DUMP. 

22 IDA121A2: CPGEN 

Three I/O operations may be 
associated with a BUFC: write, 
write-check, and read. They may be 
combined in five ways: write, write 
with write-check, read, write and 
read, and write with write-check and 
read. 

23 IDAl2lA2: WRITE, DOWRITE, FMTWRITE, 
CCWGEN (which call CONVERT) 

24 

In order to connect a processing 
program with the actual data 
recorded on direct-access storage 
devices, extent definitions blocks 
(EDB.) must be created to describe 
storage areas. As areas are filled, 
VSAM End of Volume must create a new 
EDB to describe the next area to 
receive data. 

If the appropriate EDB for RBA 
conversion is not available, 
IDA121A2 indicates the fact in the 
BUFC and bypasses processing the 
channel program segment. 

IDA121A2 completes a write-format or 
a write-update channal program 
segment and a write-check segment, 
as indicated in the BUFC. 

IDA121A2: READT 

See Nota to step 22. 

lY26-3907-1 @ Copyright IBM Corp. 1974,1985 

2S IDAl2IA2: READT, DOREAD (which call 
CONVERT) 

See Note to step 23. VSAM End of 
Volume must create an EDB to 
describe an area on a new volume 
when requests reference data on 
volumes whose extents were not 
previously described. 

If the appropriate EDB for RBA 
conversion isn't available, IDA121A2 
indicates the fact in the BUFC and 
bypasses processing the channel 
program segment. 

IDA121A2 completes a read channel 
program segment. 

26 IDA12lA2 

If the auxiliary storage manager is 
the requester, IDA121A2 builds an 
indirect data-address list (IDAl) 
for each CPA. Each IDAL has only a 
beginning and an ending buffer 
address, since, for auxiliary 
storage management, buffer size is 
equal to 2048. (Compare with Notes 
for steps 16 through 18.) 

In the last BUFC, the pointer to the 
next BUFC points to the first BUFC 
processed. If no channel program 
segments have been built (no 
appropriate EDBs for conversion), 
IDA121A2 returns to the caller. 

27 IDAl2lA2: CHAIN, PASSl, PASS2, PASS3 
(which call SETSECTR which branches 
to IECSCR1) 

IDA121A2 first locates the first CPA 
that has a valid channel program 
segment and, if the CPA indicates 
the request is for a device with 
RPS, prepares it for rotational 
position sensing. 

If no CPA with a valid channel 
program segment is found, IDA121A2 
returns to the caller. 

Each CPA may have 1, 2, or 3 channel 
program segments. IDA121A2 chains 
segments together by passing through 
the CPAs first to connect the first 
segments in each CPA, then to 
connect the second segments (if 
any), and finally the third segments 
(if any). 

Segments whose CPAs have bean 
invalidated (such as by no 
appropriate EDBs having been found) 
are omitted from the chain. 

28 IDA121A2: START lOX calls PAGEoUT 

All addresses in the channel program 
ara converted as required: data 
addresses, chain addresses, TIC 
addresses. Addresses converted may 
be virtual addresses or incorrect 
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real addresses. Conversion is done 
by adding positive or negative 
offsets between virtual and real 
addresses or between incorrect and 
correct real addresses. 

The channel program segments in the 
channel program may be in different 
pages of real storage. To chain the 
CCW of one segment to the CCW of the 
next segment, IDA121A2 converts 
addresses using the LRA instruction 
(load real address). 

IDA!21A2 puts information in the 
IOSB 50 the I/O supervisor can 
control the channel program 
execution. 

If any conversion of virtual to real 
addresses fails (LRA instruction), 
IDA121A2 issues ABEND 179 with 
reason code X'!8'. 

29 IDA121A2 

If the caller has specified a UPAD 
exit and WAITX, take the user exit 
with a parameter list containing the 
reason for the exit. 

Restricted Matertals of IBM 
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30 IDA121A2 calls Basic I/O supervisor 
(via STARTIO) 

31 

Before issuing the STARTIO for a ~ 
request from a caller not in ~ 
supervisor state, IDA12A2 changes 
the caller's key to 0 (zero) (IOSB 
IOSCKY field), to be able to store 
information in the CPA. 

The I/O supervisor schedules the I/O 
and returns immediately to IDA121A2. 
After the I/O is finished, an end 
appendage gets control. (See 
Diagram DA4.) 

IDA121A2 sets up the address of its 
routine ABPTERM to get control from 
the I/O supervisor in case an error 
occurs before an end appendage has 
got control. ABPTERM turns on the 
completion bit and error bits in the 
first BUFC and returns to the 
caller. 

IDA121A2 

At this return, I/O is not finished 
(it may not even be started yet). 
The caller gets control back to 
manage the use of the time until the 
I/O is completed. 
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Note. for Diagram DA4 

The VSAM normal end appendage is 
IDA12lA3. It has a functional recovery 
routine (with entry point IDAl2lF3) that 
gats control from recovery termination 
management when an error occurs while 
IDAl21A3 is processing. This routine 
essentially duplicates IDAl2lA3's 
processing. It determines what IDAl2lA3 
wasn't able to do and carries out the 
task, in order to complete the normal 
end function if possible. 

This functional recovery routine also 
has its own functional recovery routine 
(F3FRR) that gets control from recovery 
termination management when an error 
occurs while IDAl2lF3 is processing. It 
frees pages fixed in real storage by 
ICG12l and issues an SDUMP to record in 
SYSl.DUMP information in the system 
queue area, the priVate service area, 
the GTF trace tables, the common service 
area, and pages in the private area of 
the address space, including the local 
system queue area and the scheduler work 
area. 

31 IECVPST 

The end appendages get control from 
the I/O supervisor post status 
routine. 

32 IDA121A3 

U.e SMFIOCNT to .av. the 110 count 
and I/O connect time if the eddre •• 
.pac. i. the seme a. the one used 
for the OPEN. If the I/O was 
• cheduled from a different storage 
or was a catalog request, .av. the 
I/O count for the addre.s .pace. 
I/O 's.ued by SRB mod. or 
cross-memory mode call.rl t. not 
count.d. 

BUFC. tn error Cor BUFCs whose CPA. 
were in error) hav. already hed bit • 
• et by IGC121 or IDA121A2. 
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IECVQCNT decrements the count of 
requests yet to complete. An end 
appendage can have control during a 
purge only for a quiesce operation, 
in which case requests are allowed 
to complete in u.ual fashion, but 
without new reque.ts being allowed. 
When the count has been decremented 
to zero, the pUrge can be completed. 

35 IDA121A3 

If there t. an "addre •• to which to 
return" in the 10MB, then the 
auxiliary storage manager called the 
I/O manager Centering at IDA121A2). 
Thi. addr.ss is put into the IOSB. 

38 IDA121A3 

If the user has speciffed a UPAD 
exit and WAITX, take the u.er exit 
and pass the UP AD parameter list 
containtng the ECB address. On 
return from the user exit, if the 
caller has not posted the ECB, the 
caller would branch to the POST 
routine. 

39 IDA121A3 

If IGC121 d.termined thet End of 
Volume should be call.d, IDAD19SE 
(IDAEOYIF) mey have had to wett to 
giv. control to End of Volume, 
b.cau.e, for control-block 
integrtty, ell the IOMI. e •• octat.d 
with the deta AMB end the tnd.x AMI 
must be ellowed to become inacttv. 
b.for. End of Volume ex.cut... (S •• 
Note for .t.P 4.) IDAEOVIF i. given 
control by way of IDA121A5 to te.t 
whether End of Volume can b. 
.xecuted y.t. CS •• step 50.) 

40 IDA121A31 ICHDASYN branches to the 
stage II Exit Effector 



N 
o 
N 

3: 
< 
CIt 

" X 
:. 
< 
CIt 
> 
3: 

r
o 
G 

n 

r-
oo( 
N 
a-
t 

(II 

.0 
0 
~ 
t 

'"" 
0 
0 
0 

" '< ., 
G 
'3" 

" M 
011 
3: 

0 
0 ., 
" 
'"" .0 
~ 
~ 

'"" .0 
C» 
\II 

Rl 

Rt 

~ 

Processina after I/O is Completed 

./ 
./ 

./ 

'" 

-

;/ 
./ 

;/ 

'" '" ;/ 

~ 
43. Is the error correctable. or can the I/O 

~ operation be retried anyway? 
;/ 

No Yes .", 

I 
, 
44. Retry the I/O operation., @ 

42 

45. Indicate completion in BUFCs whose I/O 
completed. and indicate error in the BUFC 
whose I/O failed. 

46. Follow same logic as steps 33-42. 

~ Return control to the requester asynchronously. 

, • 47. Is a purge in progress? 

?f 

" ;/ 

-~ 

No Yes I ! Decrement the count of outstanding I/O J operations. 

49. Is the request asynchronous? 
Yes No t t. Find the PLH for which End of Volume is J waiting. 

51. Branch to the address indicated in the PLH . 

'-' 

10SB 

.-hI I I 

I BUI'C 

b 
- -- ------

~ 

r-
n 
II 
~ • II 
0. 

3.., 
11111 .... .... 
~~ --IIIn ...... •• .: 
'VIII 
~ ... o. 
'U~ .~. ...... 'C. 
00 ..... 
HH .... 
33 



Restricted Haterials of IBH 
Licensed Haterials - Property of IBH 

Hates for Diagram DA5 

The VSAM abnormal end appendage is 
IDA121A4. It has a functional recovery 
routine (with entry point IDA121F4) that 
gets control from recovery termination 
management when an error occurs while 
IDA121A4 is processing. This routine 
frees pages that were fixed in real 
storage by IGC121 and issues an SDUMP to 
record information in SYSl.DUMP. It 
issues ABEND 279 with reason code X'04' 
if there was an invalid BUFC--one whose 
originally assigned virtual storage no 
longer belongs to the user. 

43 IDA121A4: HOHPER" calls LOCATECP, 
CHGEPTRS 

For a correctable error, IDA121A4 
finds the channel program segment at 
which the error occurred and sets 
the IOSB to begin the retry 
operation at that channel program 
segment. 

IDA121A4 

Use SMFIOCNT to save the I/O count 
and I/O connect time if the address 
space is the same as the one used 
for the OPEN. If the I/O was 
scheduled from a different storage 
or was a catalog request, save the 
I/O count for the address space. 
I/O issued by SRB mode or 
cross-memory mode callers is not 
counted. 

IDA121A4: PERHERR, ERRPROC (which 
call LOCATECP, CHGEPTRS) 
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An asynchronous request with error 
code X'41' or X'44' can be (if it 
hasn't already been) retried on a 
device whose volume can be demounted 
and mounted at another location. 
(This is called "dynamic device 
reconfiguration.") 

45 IDA121A4: SETBITS 

Request bits in a BUFC are turned 
off to indicate specific I/O 
requests were carried out. The 
complete bit is turned on if All 
requests were carried out. 

If a protection check occurred 
during I/O, IDA121A4 issues an ABEND 
279 with reason code X'14'. 

The VSAM asynchronous routine is 
IDA121A5. 

48 IDA121A5 branches to IECVQCHT 

For asynchronous requests, the end 
appendages don't decrement the count 
of requests not yet completed. They 
leave it to IDA121A5. (See Note for 
step 34.) 

50 IDA121A5 

If none of the PLHs indicates that 
End of Volume is waiting to be able 
to process, return to the caller. 
If one of them does, branching to 
the address indicated in this PLH 
(step 51) gets to End of Volume. 
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PROGRAM ORGANIZATION 

MODULE pROLOGS 

VSAM program listings contain the details of VSAM's 
documentation. You get into the listings from the method of 
operation diagrams. Once you have located the module or routine 
name that interests you in the diagrams. you are ready to turn 
to the listing to find the additional information you require. 

Each VSAM module listing begins with a description of the 
module. called the module prolog. 

The information contained in the VSAM module prolog is described 
in the topics that follow. 

Module name: The external procedure name of the module (for 
example. IFGOI92A). 

Descriptive name: The full. descriptive name of the module (for 
example. VSAM Open). 

status: The version and release level of the module. 

Function: A brief step-by-step explanation of the functions 
performed by this module. Function is divided into steps so 
that you may more easily locate the routine responsible for each 
step. 

Hote: A generalized heading that includes (1) any dependencies. 
for example. processor model or features. that will affect the 
operation of this module. (2) any restrictions that apply to .... ~. 
this module, (3) symbols used to represent registers and ~ 
register usage, (4) symbolic name of the maintenance area for 
this module and whether the maintenance area is used or 
reserved, and (5) any special terms and acronyms that are used 
within this module that are not necessarily used elsewhere in 
the documentation. 

Module type: A description of the type of this module (for 
example, procedure or macro), the name of the compiler 
used/required to create this module, the amount of storage 
required by this module for executable code and associated data, 
and the attributes of the module (for example. reentrant or 
read-only). 

Entry point: The name of the point at which control can enter 
this module, the conditions of entry. the calling sequence by 
which control was given, including any parameters passed and the 
names of modules that may enter at this entry point. 

Input: A description of anything this module gets or 
references. for example, registers. control blocks, and data. 
The means by which this module gains access to the input is 
included. 

output: A description of registers, control blocks, and data 
areas at output; any messages issued as a result of this 
module's processing are included. 

Exit-normal: A description of conditions at and reasons for 
normal exit from this module, including the names of modules 
called by this module. 

Exit-error: A description of conditions at and reasons for any 
error exit from this module. 

External references: A list of modules, data areas, etc., 
defined outside of or accessible outside of this module. 
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Tables: A list of all local tables and work areas, that is, 
data areas built and used only within this module. 

Hacros: A description of system macros used by this module. 

Change activity: A list of any change activity to this module. 

HODULE FLOW COMPENDIUMS 

READING PROGRAM ORGANIZATION COMPENDIUMS 

Program organization compendiums are descriptions of VSAM 
functions, in terms of module (procedure) calls and usage. The 
compendium and descriptive notes, keyed to the compendium, are 
on the same page whenever possible, or on facing pages. 

The compendium shows the flow of control between VSAM modules in 
order to perform a VSAM function. Figure 5 shows a typical 
compendium figure. A single-headed arrow (between IGCOOOII and 
IFG0193A) indicates that control is passed from one module to 
another and does not return. A double-headed arrow indicates 
that control is returned when the "called" module completes its 
processing. 

Blocks that are indented (otherwise contained within another 
block) are called to perform a specified function and return, 
when finished, to the caller. 

For example, IDA0192A calls IDA0192C to retrieve information 
from the catalog. 

Numbers and letters in boldface type refer to descriptive notes. 
The notes tell what the caller expects the called module 
(procedure) to do. 

RI 

Open 
Parameler 
Ust 

tACB 

OPI.N 
SVC 19 

Figure 5. Typical Program Organization Compendium Figura 
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DATA-SET MANAGEMENT COMPENDIUMS 

OPEN 

Fipre 7 
Open a VSAM 
Cluster (from 
an (SAM-User's 
Prollam) 

Figure 8 
Open a VSAM 
Cluster (from 
a VSAM-User's 
Propam) 

CLOSE (TYPE = n 

Figure 14 
Temporary Close 
(TYPE=T)of 
a VSAM Cluster 

Checkpoint 

Fipre9 
Open a 
Catalog (from 
the 
Scheduler) 

I 

Figure 10 
Add a String 
Dynamically 

FiaUre 17 
Checkpoint 
Processina 

Restricted Materials of 11M 
Licensed Matertals - property of 11M 

CLOSE 

Verily Data Space 

FigurelS 
Verify a Non-VSAM 
Caller's Authorization 
to Process Each Data 
Set in a VSAM 
Data Space 

Figure 18 
Restart 
Processing 

Figure 11 
Close a VSAM 
Cluster (from 
an ISAM-User's 
Prollam) 

I 
I 

Figure 12 
Close a VSAM 
Cluster (from 
a VSAM-User's 
PrOlNm) 

BLDVRP/DLVRP 

Figure 16 
Build or 
Delete a 
VSAM 
Resource Pool 

Figure 13 
Close a 
Catalog (from 
the 
Scheduler) 

J 

Figure 6. Data Set Management Program Organization Contents 
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Rl 

Nota. for Figure 7 

OPEN 
S~(' 19 

Return 
10 

Caller 

1 IGCOOOII, IFG0196V, and IFG0198H ara 
Opan modula. (for datatl., .aa 
Op.n/Clos./EQV Logfc), 

lY26-3907-1 C Copyright IBM Corp. 1974,1985 

2 

3 

3 IDA01921 
• Issues SVC 19 

IFG01921 f. an alfa.-nama for 
IFG0192A. 

IDA01921 f. tha ISAM-tntarfaca' Opan 
modula. It t. an alfa. for 
IDA0192A. 
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RI 

:N OPf 
sve 19 

A 

R.lu,n 
10 e.u., 

IOCOOOII 

J, 
I n'GII19lA 

J, 
IFGOl92A 

Re.trlcted Material. of IBM 
Llcen.ed Mlterlal. - property of IBM 

2 IPAOI92A' 

11 IUAOI92<.' 1 
4 IUAOI92 .... I 

5 1I>A0192V l 
6 IUAOl92U l 

L 
7 IUAOI92l' 1 

• IUAOl9211 I 
9 IJ)AOI92l' 1 

T 
9A IDA0192X I , 
10 IUAOI92Z· 1 

II IUAOI92Y· 1 
ll2 IUAOI92W· I 

lOA IDAOl92L 1 
Il IUAOI92IJ 1 
14 IUAOl92P 1 

15 IUAOl92P 1 

16 IUAOl92' 

17 IUAOI925 

I 
18 I/O 

Suppurt 
R.cove,y 
Routln. 

119 IDAOCI::AI 1 
T 

20 T •• k 
el_ 

I 21 IUAOCt:A2 1 

J. 
II'OIlI9RN I 

NOI" • Indi."III.lh.llh •• nlldul ••• 11, IUAOl92M ,'u, '"lu"1 'III'"~., 
IUAOI92M" Iho VSAM Vlrtu.I·Slo,,,,, M.II.~', 

Figure 8. Open a VSAM Cluster (from _ YSAM-U.er'. Program) 
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Notes fo~ Figu~e 8 

1 

A 

2 

3 

5 

6 

7 

8 

9 

9A 

IGCOOOII, IFGOI93A, and IFG0198N 
are Open modules (for details, 
see Open/Close/EOV logic). 

IFG0191Y (in Figure 9 on 
page 210) XCTls to IFG0193A to 
open a catalog. Open-processing 
and return-to-the-caller 
continu£s as shown in this 
figure. 

IDA0192A is the VSAM Open module. 
It builds the BIB, WSHD, and 
dummy DEB. 

IDA0192C calls catalog management 
(lOCATE) to retrieve information 
about the VSAM object being 
opened from its catalog record. 

IDA0192F opens base, path, and 
upgrade clusters. It builds the 
ACB, AMBl, CMB, UPT, VAT, and 
VMT. 

IDA0192V ensures that the 
required minimum number of the 
object's direct-access volumes 
are mounted. 

If the data set is stored on a 
mass storage volume, IDA0192D 
stages (via a Mass Storage System 
ACQUIRE) the data set to a 
direct-access storage device. 

IDA0192C checks the time stamp. 

IDA0192B opens VSAM clusters. 

IDA0192C calls catalog management 
(LOCATE) to retrieve volume 
serial numbers from the object's 
catalog record. 

IDA0192X (invoked when opening 
VSAM data sets cataloged in a ICF 
catalog or VVDSs) calls VSAM 
volume data set (VVDS) manager to 

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

10 

11 

12 

lOA 

13 

14 

15 

16 

obtain data set characteristics 
and extend information. 

IDA0192Z builds the following 
control blocks: 

AM! 
AMBXN 
AMDSB 
ARDB 

DEB 
EDB 
IQE 
IRB 

IWA 
LPMB 
MMI8 

IDA0192Y builds the: 

BUFC 
Buffers 
10MB 

IOS8 
PLH 
RPL 

SR8 
WAX 

IDA0192W builds the CPA control 
block. 

IDA192L preformats a page space. 

If the data set is stored on a 
mass storage volume, IDA0192D 
stages (via a Mass Storage System 
ACQUIRE) the data set to a 
direct-access storage device. 

Whenever a VSAM Open module 
detects an error, IDA0192P issues 
a diagnostic message and traces 
VSAM control blocks if the 
Generalized Trace Facility (GTF) 
is active. 

Same as step 14. 

Same as step 14. 

17 IDA0192S writes SMF ~ecord type 
62. 

18-19 IDAOCEAl runs as an ESTAE exit 
routine when an error occurs in 
Open. It logs system information 
and returns to the 1/0 support 
recovery routine to continue with 
termination. 

20-21 IDAOCEA2 locates and fraes 
storage used for VSAM data set. 
in tha system queue area and the 
common service area. 
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RI 

OPEN 
SVC 19 

tClt.lo,'. 
ACB 

Nat •• far ,tgur. 9 
I IGC00011 f. an Open modul •• 

210 MVS/XA VSAM Logic 

See FIIIII. 8 @ 

2 IFG0191X and IFG0191Y ar. catalog 
Openc ACB proc ••• tng module.. The.e 
module. perform .pectal proce •• tng 
for the catalog'. ACB, then transfer 
control (u.lng the XCTL macro) to 
IFG0193A (In Figure 8 on page 208). 
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BLDVRP 
SVC 19 

/DLVRP 

Return 
to 
Caller 

i 

... , 

Restricted Materials of IBM 
Licensed Materials - property of IBM 

I IGCOOOll I 
2 nfGOl92Y I 

3 IDAOl92Y I 
4 IDAOl92M 

I 
5 IDAOl92W 

I 6 IDAOl92M 

7 Recovery 
Termination 
Manager 

I 
J 

8 IDAOCEA4 l 

I 

I 9IDAOCEA 1 I 
J 

I 

I 
I 

I 

Figure 10. Add a String Dynamically 
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Notes for Figure 10 

1 IGCOOOII determines whether SVC 19 
was issued for a VSAM ACB (subtype 
X'll'). It obtC'lins "3 pseudo 
FORCORE: base prefix, extended 
prefix, WTG, RPl, and work area. 
The visual ID is 'VRP'. 

2 IFG0192Y is the second entry point 
in CSECT IFG0192A in load module 
IFGOI92A. It: 

• 

• 

• 

• 

• 

Sets audit-trail information in 
FORCORE 

Ensures that the key of the 
parameter list is the caller's 
key, which IFG0192Y uses for 
processing 

Establishes DXVKEY, DXUDCBAD, 
and DXPDCBAB 

Moves the BlDVRP parameter list 
(which appears to be an ACB with 
subtype X'11') to protected 
storage 

Establishes ESTAE (IDAOCEA4) in 
case an error occurs in 
subsequent processing 

When IFG0192Y receives control back 
from IDAOI92Y, it: 

• Cancels the ESTAE 

• Frees the pseudo FORCORE (with 
IECRES macro) 

lY26-3907-1 @ Copyright IBM Corp. 1974,1985 

3 

5 

6 

7 

8 

IDA0192Y build~ control blocks to 
add a string for record management 
processing. It: 

• Enqueues busy on the data set to 
prevent concurrent data-set 
management requests (OPEN, 
CLOSE, ClOSECTYPE=T» 

• 

• 

• 

• 

Builds string blocks for the 
data AMB: BUFC, PlH/IOMBXN, 
IOMB/IQE, SRB/IOSB/PFl, CPA 
(and, for a path, RPl/WAX) 

For a key-sequenced data set, 
builds string blocks for the 
index AMB: BUFC, CPA 

Adjusts the string count in the 
CMB for the data set 

Chains string blocks (with 
swap/save) 

IDA0192M allocates virtual storage 
for IDA0192Y to use to build control 
blocks. 

IDA0192W builds required channel 
programs and CPAs. 

Same as step 4. 

The recovery termination manager 
gets control when an error occurs in 
the control program. 

IDAOCEA4 is the BlDVRP/DlVRP ESTAE 
routine. 

9 IDAOCEAl is the data-set management 
recovery routine for error 
recording. 
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RI 

CLOSE 
SVC 20 

urn Ret 
to 
Cal ler " 

Re.trictad "atartal. of II" 
Llcan •• d "atartal. - property of IS" 

'" IC.COOO20 

1 
I IFG0200V 

1 
2 IFG0200S 

3 IDA0200S 
• Issues SVC 20 

See FlIUre 12 

4 I/O 
Support 
Recovery 
Routine 

S IDAOCEAI I 
6 IDAICIAl 

I 

~ 
I 
I IFG0202l 

Figure 11. Close a VSAM Cluster (from an ISAM-User's Program) 

Hata. for Figura 11 

1 IGC00020, IFG0200V, and IFG0202L 
are Close modules (for details, see 
Open/Clole/EOV logjc). 

2 IFG0200S il an alias-name for 
IFG0192A. 

3 IDA0200S is the ISAM-interface 
Close module. It is an alias for 
IDA0192A. 

4-6 The I/O support recovery routine is 
an ESTAE routine. IDAOCEA1 is the 
VSAM ESTAE routine, and IDAICIA1 il 
the ISAM-interface ESTAE routine. 
IDAICIA1 frees ISAM-interface work 
areas and records information in 
SYS1.DUMP or the SYSABEND data set. 
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RI 

CLOSE 
SVC 20 

Panm.ter 

tACB 

... 

.. , 

I 

I 

Restricted Materials of IBM 
Licensed Materials - property of IBM 

IGCOOO20 I 
j, 

I IFG0200V I 
-! 

2 IFG0200T I 
31DA0200T 1 

4 IDAOl9RI I 
I 

5 IDA0200B I 
6 IDAOl92Y I 

I 
7 IDAOl92C I 

• Issuel SVC 26 

!leeelltll/Ol 
Dflllnolil 
Reference 

I 
I 

8 IDAOl92S I 
I 

9 IDAOJ92D I 
I 

10 IDAOl92P I 
I 

I 
11 IDAOl92C I 

I 
12 IDAOl92P j 

I 
13 I/O Support 

I Recovery 
Routine 

141DAOCEAI I 
I 

J 
15 Tuk 

I Clost 

16 IDAOCEA2 I 
I 

I 
I 

.L 
IFG0201L I 

F'gure 12. Close a VSAM Cluster (from a VSAM-User'. Program) 
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Notes for Figure 12 

1 IGC00020, IFG0200V, and IFG0202l 
are Close modules (for details, 
see Open/Close/EOV logic). 

A IFG0200N (in Figure 13 on 

2 

3 

4 

5 

6 

7 

page 218) XCTLs to IFG0200V to 
close a catalog or catalog 
recovery area. Close-processing 
and return-to-the-caller continue 
as shown in this figure. 

IFG0200T is an alias-name for 
IFG0192A. 

IDA0200T is the VSAM Close 
module. It frees control blocks. 

For an output data set, IDA0200T 
issues an ENDREQ macro for VSAM 
to write out buffers and finish 
I/O for the data set. (See 
Figure 31 on page 258.) 

IDA0200B closes VSAM clusters. 

IDA0192Y builds control blocks 
for the WRTBFR macro, when record 
management indicates they are 
needed. The storage obtained for 
the control blocks is freed by 
Close. 

IDA0192C calls catalog management 
(UPDATE) to modify statistical 
information in the object's 
catalog record. 

LY26-3907-1 C Copyright IBM Corp~ 1974,1985 

8 

9 

10 

IDA0192S writes SMF record(s) 
type 64. 

If the data set is stored on a 
mass storage volume, IDA0192D 
destages (via a Mass storage 
System RELINQUISH) the data set 
from direct-access storage to 
mass storage. 

Whenever IDA0200B detects an 
error, IDA0192P issues a 
diagnostic message. 

11 When a catalog is being closed, 
IDA0192C calls catalog management 
(LOCATE) to indicate that Close 
has finished. 

12 IDA0192P issues a diagnostic 
message whenever IDA0200T detects 
an error. 

13-14 IDAOCEAl runs as an ESTAE exit 
when an error occurs in Open. It 
logs system information and 
returns to the I/O support 
recovery routine to continue with 
termination. 

15-16 IDAOCEA2 locates and frees 
storage used for VSAM data sets 
in the system queue area and the 
common service area. 
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CLOSE -----otI SVC20 ~ __ ~ ___ ~ 

RI 

..---~ See FlJure 12~ 

! 
tCatalOI'. 
ACB 

Ffgure 13, Clo.e a Catalog (from the Scheduler) 

Not •• for Figur. 13 

1 IGC00020 fs a Close module (for 
d,t.fl., .ee Open/Clps,/EDV Lpg'c). 

218 MVS/XA VSAM Logic 

2 IFG0200N t. the catalog Clo.e l ACB 
proce •• tng module. It perform. 
.pectal proc, •• fng for the catalog'. 
ACB, then XCTLs to IFG0200V (tn 
Ftgure 12 on page 216). 
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Temporar 
CLOSE 
SVC23 

y 

Rl 

Close 
Param 
List 

fACB 

Return 
to 
Caller 

eter 

... 
~ 

I 

I 

Restricted Material. of IBM 
Licensed Materials - property of IBM 

..J I .... 1 IGCOO02C 

J, 
2 IFG0231T I 

3 IDA0231T I 
4 IDAOl9Rl J 

I 
S IDA0231B I 

6 IDA0192Y 

I 
7 IDA0192D 

I 
8 IDA0192C 

• Issues SVC 26 

See Catalog 
DiIlgn08i8 
Reference 

1 
9 IDA0192S 

I 
10 IDA0192P 

J 
I 

11 IDAOl92P I 
I 

I 
! 

I IFG0232Z J I 

Figure 14. Temporary Close (TYPE=T) of a VSAM Cluster 
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NDtes fDr Figure 14 

1 IGC0002C and IFG0232Z are 
temporary-Close modules (for 
details, see Open/Close/EOV Logic). 

2 IFG0231T is an alias-name for 
IFGOI92A. 

3 IDA0231T is the VSAM temporary-Close 
module. 

4 For an output data set, IDA0231T 
issues an ENDREQ macro for VSAM to 
write out buffers and finish I/O for 
the data set. (See Figure 31 on 
page 258.) 

5 

6 

, 

IDA02318 is the VSAM Close (TYPE=T) 
module for closing clusters. 

IDA0192Y builds control blocks for 
the WRTBFR macro, when record 
management indicates they are 
needed. The storage obtained for 
the control blocks is freed by 
Close. 

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

7 

8 

If the data set is stored on a mass 
storage volume and is defined with 
~he DESTAGEWAIT attribute, IDA0192D 
destages (via a Mass Storage SYstem 
RELINQUISH) the data set from 
direct-access storage to mass 
storage and waits until destaging is 
completed. If the data set was not 
bound in direct-access storage, 
IDA0192D restages (via a Mass 
Storage System ACQUIRE) the data set 
from mass storage to direct-access 
storage. 

IDA0192C calls catalog management 
(UPDATE) to modify statistical 
information in the object's catalog 
record. 

9 IDA0192S writes SMF recordCs) type 
64. 

10 Whenever IDA02318 detects an error, 
IDA0192P issues a diagnostic 
message. 

11 IDA0192P issues a diagnostic message 
whenever IDA0231T detects an error. 
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Catalog 
Manapment 
l .. uesSVC 29 
SCRATCH 

DADSM 
Determines 
Data Space 
is Protected 

1 SECLOADA 

2 IDA0192G 

Restricted Matertals of IBM 
Licensed Matertals - Property of IBM 

Non-VSAM 
Caller 
Issues SVC 19, 
OPEN; 
SVC 20, CLOSE; 
or SVC 55, 
End of Volume 

OPEN 
Modules 

3 IFGOl95T 

4 IDA0I92G I 
5 IDA0192C 

• Issues SVC 26 
GENDSP 

See Catalog 
DiIlgnoBis 
Reference 

I 
6 IDAOI92C 

• Issues SVC 26 
LOCATE 

See Catalog 
DiIlgnol/s 
Reference 

I 

Figure 15. Verify a Non-VSAM Caller's Authorization to Process 
Each Data Set in a VSAM Data Space 
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Notes for Figure 15 

The VTOC contains a format-l 
(identifier) DSCB to describe each VSAM 
data space. The DSCB indicates that the 
space it describes is protected and that 
the caller must provide the correct 
password before access is granted. 

When a VSAM data space is shared 
(nonunique), t~e caller must provide the 
correct master password for each data 
set in the data space before being 
allowed to process the data space. 

1 When the caller is the DADSM scratch 
routine and the format-l DSCB 
identifies a VSAM data space, 
SECLOADA passes control to IDA0192G. 
(For SECLOADA details, see 
Open/C!os.e/EOV .J...9ili.) 

2 When the caller is authorized (is in 
key 0 and supervisor state), 
IDA0192G does no further checking. 

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

3 

5 

6 

When a utility program issues OPEN, 
CLOSE, or the SVC for End of Volume, 
IFG0195T determines that the caller 
15 other than VSAM or ISAM interface 
and that the format-l DSCB is 
protected. (For details, see 
Open/CIQse/EOV Logjc.) 

IDA0192G verifies the caller's 
authorization to process the data 
sp-ace. 

IDA0192C issues SVC 26 (GENDSP) to 
catalog management to obtain the 
DSNAME of each VSAM dat~ set in the 
data space. 

IDA0192C issues SVC 26 (LOCATE) to 
cause catalog management to verify 
that the caller can supply each 
protected date sat's master 
password. 
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BLDVRP 
or 
DLVRP 
SVC 19 

Rl 
I. Return to Caller r-

! BLPRM 

User's 
Parameter 
Ust 

Restricted Materials of IBM 
Licensed Materials - Property of IBM 

1 IGCOOOll 
~ 

2 IFG0192Y I 
3 IDA0192Y 

1 

14 IDA0192M 1 

J 
J 

5 Recovery 
Termination 
Manaaer 

6 IDAOCEA4 

Figura 16. Build or Dalata • VSAM R •• ourc. Pool 
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Note. for FIgur'e 16 

1 

2 

IGC0001I determines whether SVC 19 
was issued for a VSAM ACB (subtype 
X'11') and determines whether SVC 19 
is for BLDVRP or DLVRP. It obtains 
a pseudo FORCORE: base prefix, 
extended prefix, WTG, RPL, and work 
area. The visual ID is 'VRP'. 

IFG0192Y Is the second entry point 
in CSECT IFG0192A in load module 
IFG0192A. It: 

• Sets audit-trail information in 
FORCORE 

• Ensures that the key of the 
parameter list is the caller's 
key, which IFG0192Y uses for 
processing 

• Establishes DXVKEY, DXUDCBAD, 
and DXPDCBAB 

• 

• 

Moves the BLDVRP parameter list 
(which appears to be an ACB with 
subtype X'11') to protected 
storage 

Establishes ESTAE (IDAOCEA4) In 
case an error occurs in 
subsequent processing 

LY26-3907-1 0 Copyright IBM Corp. 1974,1985 
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When IFG0192Y receives control back 
from IDA0192Y, it: 

• Cancels the ESTAE 

• Frees the pseudo FORCORE (with 
IECRES macro) 

IDA0192Y does validity checking and 
builds or deletes control blocks for 
a VSAM global (GSR) or local (LSR) 
resource pool: VSRT, WSHD, CPA 
header, PLHs, BSPH, BUFCs, buffers. 
For BLDVRP, it chains the VSRT to 
the VAT; for DLVRP, it unchains it. 
It uses a pseudo FORCORE, an ACB 
work area (IDAOPWRK), and a copy of 
the BLDVRP parameter list in 
protected storage. 

IDA0192M allocates virtual storage 
for IDA0192Y to use to build control 
blocks. 

The recovery termination manager 
gets control when an error occurs in 
the control program. 

IDAOCEA4 t. the BLDVRP/DLVRP ESTAE 
routine. 

IDAOCEA1 i. the data-set management 
recovery routine for error 
recording. 
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CHICPI' 
SVC63--------------------~~ ____ ~----~ 

7 IDACI96C 

3 

J 

Ileturn ~ 
tocaUer ...", 

Figure 17. Checkpoint Processing 

Note. for Figure 17 
1-4 IGC0006C, IGC0206C, IGCON06C, and 

IGCOS06C are checkpoint modules, 
described in Checkpojnt/Restart 
Supervisor Call Logic. 

5 

6 

IDAOC06C is the VSAM checkpoint 
module. It saves information 
required by restart in VCRCORE. 

IDACKRA1 is the VSAM 
checkpoint/restart ESTAE routine. 
It provides problem determination 

226 MVS/XA VSAM Logic 

7 

8 

9 

information and attempts to pass 
control to a retry routine. 

If any errors occur during 
checkpoint processing, IDACI96C 
frees all VCRCORE. 

If a valid JSCBSHR field exists, 
IDA0196C builds an SSCR. If any 
VCRCORE exists, it is freed. 

Same as step 6. 
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IEFRSTRT 
SVC 52 

4 

5 IDAOA05B* 

6 IDA0192C 

7 IDAOI92F* 

8 IDA0192V 

9 IDA0192D 

10 IDA0192C 

*This module calls IDA0192M, the VSAM Virtual Storage Manager. 

Figure 18. Restart Processing 
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5 IDAOA05B 
(Continued) 

11 IDA0192B 

12 IDA0192C 

13 IDA0192Z* 

15 IDA0192D 

16 IDA0192P 

17 IDACI96C 

18 IDACKRAI 
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Notes for Figure 18 

1 

2 

3 

5 

6 

7 

8 

IGC00058 and IGCON058 are restart 
modules, described in 
Checkpoint/Restart Supervisor Call 
~. 

IDAOC058 is the VSAH restart SSCR 
and DEB module. It restores the 
JSCBSHR, frees AHB DEBs, and sets 
DEBXCDC8 to mark VSAH ACBs 
nonclosable. 

IDACKRA1 formats a message in the 
SDWA, executes the SDUMP macro, and 
either returns to a retry routine or 
continues with abnormal termination. 

IGCOT05B is a restart module, 
described in Checkpoint/Restart 
Supervjsor Call Logic. 

IDAOA058 is the VSAM restart module. 
It rebuilds VGTTs and HEBs and does 
repositioning and verify processing. 

IDA0192C obtains the relationships 
to the cluster being restarted. 

IDA0192F builds the VMTs for the 
sphere. 

For each VCRT processed, IDA0192V 
ensures that the required number of 
the cluster's direct-access volumes 
are mounted. 

If the data set is stored on a mass 
storage volume, IDA0192D stages (via 
a Mass Storage System ACQUIRE) the 

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

data set to a direct-access storage 
device. 

10 IDA0192C checks the time stamp. 

11 IDA0192B performs volume processing 
for each AMB in the cluster and does 
share processing for the cluster. 

12 IDA0192C calls catalog management 
(LOCATE) to retrieve volume serial 
numbers from the cluster's catalog 
records. 

13 IDA0192Z refreshes AMDS8s and ARD8s 
and rebuilds DEBs and EDBs. 

1~ IOA0192Y rebuilds SRBs, IOSBs, and 
PFLs. 

15 If the data set is stored on a mass 
storage volume, IDA0192D stages (via 
a Mass Storage System ACQUIRE) the 
data set to a direct-access storage 
device. 

16 Whenever a VSAM Open module detects 
an error, IDA0192P issues a 
diagnostic message and traces VSAM 
control blocks if the Generalized 
Trace Facility (GTF) is active. 

17 IDACI96C is an external entry for 
IDA0196C and performs cleanup 
functions for VSAM 
checkpoint/restart control blocks. 

18 Same as step 3. 

19 IGCOV05B is a restart module, 
described in Checkpoint/Restart 
Supervisor Call Logic. 
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RECORD-MANAGEMENT COMPENDIUMS (INCLUDING END OF VOLUME) 

GET (Entry-8equenced or Key-Sequenced Data Set 

Figure 20 Figure 21 
GET: Direct and GET: Sequential 
Skip Sequential Processing 

l I 
I 

Figure 22 
Obtain the Control Interval 
Containing a Specified Record 
and Establish the Position of 
the Record in the Control 
Interval 

PUT/ERASE (Entry-8equenced or Key-Sequenced Data Set) 

Figure 24 
Pur 
Processing 

Figure 25 
Update/Erase 
Processing 

Create Time 

Figure 26 
Obtain the Next 
Control 
Interval 

I 
Figure 29 
Create-Time 
Sequence-set 
Record 
Processing: 
BuDd an Entry 

Path ProceIIinI 

Figure 36 
Establish Positioning 
by Way of the Alternate 
Index and Gain Access 
to the Base Cluster 

CNVT AD (KSDS) 

Figure 41 
CNVTAD 
Proceaing 

I 
Figures 30 and 31 
Create-Time Sequence-
Set Record Processing: 
Write the Record 
(End of Control 
Area) 

ACQRANGE (KSDS) 

Figure 42 
ACQRANGE 
Processing 

I 
Figure 28 
Splita 
Control 
Area 

Upgrade Procellinl 

Figure 31 
Upgrade the 
Alternate Indexes 
in the Upgrade Set 

MNTACQ 

Figure 43 
MNTACQ 
Processing 

r-

GET (Relative Recom Data Set) TERMRPL 

Figure 23 
GET 
Processing 

Figure 40 
TERMRPL 
ProcellinS 

PUT/ERASE (Relative Record Data Set) 

Figure 35 
PUT/ERASE 
Processing 

I Noncreate Time 

Figure 21 
Split a Control 
Interval 

1 
J 

Figure 33 and 34 Figure 32 

Update the 
Noncreate-Time 

Index Sequence-Set 
Procelling 

Buffer Manapment End of Volume 

Figure 38 
Regulate the Figure 39 
Ownership and the VSAMEnd 
Contents of the of Volume 
1/0 Buffers 

CHECK ENDREQ 

Figure 44 Figure 45 
CHECK ENDREQ 
Processing Proceainl 

Figura 19. Record-Management Program Organization Contents 
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GET ~ 0 IDA019RO 
BALR R14, RlS ., ...-_____ -. 

RO 

Request 
type 

RI 

I tRPL 

RI4 

Return 
address 

RIS 

I tIDA019RO I 
-----------
RIS 

~ 
~ 

Return 
to +-
caller 

I IDAOl9RI 

2 IDAOl9R4 I 
r~ IDAOl9RA L (See Figure 22) 

I 
4 IDAOl9R4 

DATARTV 

SpaMed record 
S IDA019RT 

IDADARTV 

I 6 IDAOl9RZ 
l IDAFREE8 

I 

1
7 IDAOl9RZ 

IDAGNXT 

I 
Direct GET 

8 IDAOl9R4 
RLSE8UFS . 

I 

9 IDAOl9RZ 
IDAWRBFR 

I 

I 
I 

110 IDAMI9R3 1 
(See Figure 46) 

II IDAOl9RZ 
IDAFREEIJ 

12 IDAOl9RZ 
IDAFREE8 

I 
13 IDAOl9RP 

IDATJXIT 

I 

Figure 20. GET: Direct and Skip Sequential Processing CESDS, 
KSDS) 

232 MVS/XA VSAM Logic lY26-3907-1 ~ Copyright IBM Corp. 1974,1985 

J 



Restricted Materials of IBM 
Licensed Materials - property of IBM 

Notes for Figure 20 

o IDA019RO is the VSAM ~eco~d 
management inte~face module. It 
~esides below the 16-megabyte 
virtual sto~age line and it 
interfaces between the VSAM user and 
the VSAM reco~d management modules 
that a~e located above the 
l6-megabyte virtual storage line. 

1 

2 

3 

IDA019R1 is the common record 
management request module. It 
verifies that the request is a valid 
~eco~d management mac~o. then tests 
the RPl for keyed or add~essed 
processing. 

When the ~equest requires eithe~ 
keyed or add~essed processing (not a 
control-interval-processing 
~equest), IDA019R4 selects the 
correct processing path for either 
GET. PUT. or POINT. and for 
sequential, skip sequential. or 
direct processing. 

When the ~equest is eithe~ di~ect 
GET or skip sequential GET. IDA019RA 
locates the position of the desi~ed 
data record in its control interval. 

DATARTV makes an un spanned data 
~eco~d available to the calle~. It 
sets the RBA of the data reco~d into 
the RPL. If the caller's request is 
in locate mode. DATARTV returns a 
pointer to the ~eco~d to the calle~. 

LY26-3907-1 @ Copyright IBM Corp. 1974.1985 

5 

6 

7 

If the ~equest is in move mode. 
DATARTV moves the data record into 
the caller's ~eco~d a~ea. 

IDADARTV moves all the segments of a 
spanned ~ecord into the user's aree. 

IDAFREEB frees the buffer. 

IDAGNXT moves the next segment into 
a buffer. 

S If the request is direct GET and the 
caller doesn't want to retain the 
record's position for subsequent 
record processing requests. RLSEBUFS 
releases the data reco~d's buffer. 

9 If the buffer was changed by a 
previous update request, IDAWRBFR 
rewrites the buffer's control 
interval into the data set. 

10 See Figura 46 on page 292. 

11 IDAFREEB frees the data buffer. 

12 If the request is keyed. IDAFREEB 
frees the buffer containing the 
sequence set control interval 
associated with the data buffer. 

13 If the user's EXLST contains an 
active journal exit address. 
IDATJXIT provides the necessary 
journaling information for the 
user's journal exit routine. 
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GET 
BAlR R14, RI5 ~ 0 IDAr-0_1_9_RO __ ...l.._--, 

110 

Request 
type 

III 

I tllPL 

1114 

Return 
address 

illS 

! IDA019RO 

illS 

Return 
code 

Return 

I IDAOl91l1 

4 IDAOI9R. 
PLHEXP 

IDA019R4 
(Continued) 
backward processing 

17 

11 

to .E---I 
caller 

17 

Fi gure 21. GET: Sequential Processing (ESDS, KSDS) 
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Nates for Figure 21 

o IDA019RO is the VSAM record 
management interface module. It 
resides below the 16-megabyte 
virtual storage line and it 
interfaces between the VSAM user and 
the VSAM record management modules 
that are located above the 
16-megabyte virtual storage line. 

1 

2 

3 

5 

IDA019Rl is the common record 
management request module. It 
verifies that the request is a valid 
record management macro, then tests 
the RPl for keyed or addressed 
processing. 

When the request requires either 
keyed or addressed processing (not a 
control-interval-processing 
request), IDA019R4 selects the 
correct processing path for either 
GET, PUT, or POINT, and for 
sequential, skip sequential, or 
direct processing. 

When the data set is opened with 
DISP=SHR and SHAREOPTION(3); IDAUCBV 
updates the control blocks. 

When the request is sequential GET, 
PlHEXP tests the status indicators 
in the placeholder (PLH) to 
determine if the request is the 
first request after the data set is 
opened and the open does not cause 
shared use of an existing control 
block structure, and isn't preceded 
by a POINT to position to a starting 
record. 

If the request is addressed, IDAGRB 
reads in the first data control 
interval of the data set. 

6 IDA019S6 is called if the CIDFBUSY 
bit has been set in the CIDF 
indicating a CI split was 
interrupted or is still in progress 
for this CI. IDA019S6 will set a 
return code and reason code in the 
RPl if the CI cannot be repaired. 

7 If the request is keyed, IDAGRB 
reads in the first sequence set 
control interval. 

8 The sequence set control interval is 
used to determine the RBA of the 
first data control interval. IDAGRB 
retrieves the first data control 
interval of the key-sequenced data 
set. 

9 See step 6. 

10 If the first control interval of the 
key-sequenced data set is empty, 
IDAFREEB frees its buffer. 

~ 11 IDAGNXT obtains the next control 
interval of the key-sequenced data 
set. Steps 10 and 11 are repeated 
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12 

as often as necessary to obtain a 
nonempty control interval of the 
key-sequenced data set. 

See step 6. 

• If the end of data condition 
occurs, PlHEXP sets a return 
code and returns to the caller. 

• 

• 

If a read error occurs, ADVPLH 
skips over the bad data, resets 
the PlH so that it points to the 
next good data control 
interval's RBA, and returns to 
the caller with a return code 
set. 

If the previous request 
encountered a read-exclusive 
error (not allowed to read the 
record because another user has 
exclusive control over it), 
SCANDATA searches the index to 
locate the requested record. 

13 If no exceptional conditions have 
been detected, the PlH now points to 
the record most recently processed 
by the user. ADVPLH adjusts the PlH 
so that it points to the next record 
(desired by this request) in the 
buffer. 

14 If there are no more records in the 
buffer (that is, the record most 
recently processed by the user is 
the control interval's last record), 
IDAFREEB frees the buffer. 

15 IDAGNXT retrieves the next 
sequential control interval, unless 
another buffer already contains the 
control interval. The PlH is set to 
point to the first data record in 
the control interval. 

16 See step 6. 

17 If no exceptional conditions have 
been detected, the PlH now points to 
the record most recently processed 
by the user. IDAADVPH adjusts the 
PlH to point to the previous record 
(desired by this request) in the 
buffer. 

18 If there are no more records in the 
buffer (that is, the record last 
processed by the user is the control 
interval's first record), IDAFREEB 
frees the buffer. 

19 IDAGNXT retrieves the next control 
interval in descending sequence, 
unless another buffer already 
contains the control interval. The 
PlH is set to point to the last 
record in the control interval. 

20 See step 6. 
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21 If the current request is 
GET-for-update, but the record's 
buffer is not under the caller's 
exclusive control, SCANDATA locates 
the record again to ensure that the 
PLH now points to it, even though 
updates might have occurred against 
it. The buffer is now under the 
caller's exclusive control. 

22 IDA019RA searches the index, if the 
data set is key-sequenced, or uses 
the caller-supplied RBA, if the data 
.et is entry-sequenced, to determine 
the record's location in the buffer. 

23 If the placeholder needs to be 
updated, ADVPLH updates it after the 
record has been located. 

24 DATARTV makes an unspanned data 
record available to the caller. It 
sets the RBA of the data record into 
the RPL. If the caller's request is 
in locate mode, DATARTV returns a 

Restricted Matertals of IB" 
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pointer to the record in the 
caller's RPL. If the request is in 
move mode, DATARTV moves the data 
record into the caller's record 
area. 

25 MOVEKEY saves the record's key in 
the placeholder. 

26 If the user's EXLST contains an 
active journal exit address, 
IDATJXIT provides the necessary 
journaling information for the 
user's journal exit routine. 

27 IDADARTV moves all the segments of a 
spanned record into the ussr's area. 

28 IDAFREEB frees the buffer. 

29 IDAGNXT moves the next segment into 
a buffer. 

30 See the Note for step 21. 
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IDA019R4 I 
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1 IDA019RA I 
2 IDA019RZ 

IDA WAIT 

I 
3 IDA019RB 

4 IDA019RZ 
IDAGRB I 
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I 5 IDA019R3 I 
I 

6 IDA019RC I 
7 IDA019RZ J IDAFREEB 

I 
8 IDA019RZ 

IDAFREEB 

I 
9 IDA019RW 

IDAFRBA 

I 
10 IDA019RZ 

IDASBF 

I 
11 IDA019RZ 

IDAGRB 

I 
12 IDA019S6 

J 

Figura 22. Obtain tha Control Intarval Containing a Specified 
Record and Find the Position of the Record in the 
Control Intarval (ESDS, KSDS) 
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Notes for Figure 22 

I 

2 

2 

4 

IDA019RA locates the position of a 
desired data record in a control 
interval that is in a VSAM record 
management buffer. 

If the control interval is being 
updated by another user, IDAWAIT 
waits until the updating is 
complete. 

If the data set is key-sequenced, 
IDA019RB searches the index to find 
the RBA of the desired data record's 
control interval. 

IDAGRB obtains an index record to 
search. 

5 See Figure 40 on page 280. 

6 

7 

IDA019RC searches the index control 
interval to locate an index entry 
containing a key value equal to or 
greater than the search argument 
passed by IDA019RB. IDA019RC sets a 
return code to indicate the status 
of the search, and a pointer to the 
requested entry, if found. 

If IDA019RC hasn't found the 
termination point for the search 
(determined by IDA019RB), IDAFREEB 
releases the buffer containing the 
just-searched index control 
interval. Steps 4 through 7 repeat 
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until the termination point for the 
search is reached. 

8 If the placeholder doesn't point to 
the buffer containing the desired 
data record, IDAFREEB frees the 
buffer currently pointed to by the 
PLH. 

9 IDAFRBA determine the RBA of the 
next sequential (or, if the request 
is keyed, the next higher keyed) 
control interval. 

10 IDASBF releases all buffers (except 
one) pointed to by the 
placeholder---buffers that have been 
assigned to the placeholder and 
available for its use, but are not 
currently In use. 

11 IDAGRB retrieves the data record's 
control interval, located by the 
previous Index search If the data 
8et is key-sequenced or by the 
caller-specified RBA value .f the 
data set Is entry-sequenced. 

12 IDA019S6 Is called If the CIDFBUSY 
bit is .et on in the CIDF 
(indicating a control Interval .pltt 
was interrupted or Is still in 
progress) for this control Interval. 
IDA019S6 will .et a return cod. and 
reason code in the RPL if the 
control interval cannot be repafred. 
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Direct or skip 
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4 IDAOl9RZ I IDAGRB 
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I IDAGRB 
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I 
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... IDAOl9RR ., 
Continued ------

17 IDAOl9RR 

I COMGET 

118 IDAOl9RZ 
IDAFREEB I 

I 
119 IDAOl9RP 

IDATJXIT 1 
I 

I 

Figure 23. GET Processing CRRDS) 
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Notes for Figure 23 

o IDA019RO is the VSAM record 
management interface module. It 
resides below the 16-megabyte 
virtual storage line and it 
interfaces between the VSAM user and 
the VSAM record management modules 
that are located above the 
l6-megabyte virtual storage line. 

1 

2 

IDA019Rl is the common record 
management request module. It 
verifies that the request is valid 
and checks for keyed processing of a 
relative record data set. 

IDA019RR selects the processing path 
for GET, PUT, POINT, or ERASE and 
for direct, sequential, or skip 
sequential access. 

Direct or Skip sequential 

The search argument (relative record 
number) is converted to the RBA of the 
control interval that contains it and 
the offset of the record in the control 
interval. 

3 For skip sequential access, IDARRDRL 
verifies that the search argument is 
greater than the previous one, 
indicated by positioning. 

4 IDAGRB retrieves the control 
interval by RBA, and IDARRDRL sets 
the PLH pointer to the record. 

Sequential 

5 For sequential retrieval, 
positioning must have been 
established. Status indicators in 
the PLH indicate any exception 
condition, which is handled by 
PLHEXP: 

• For the first request after 
OPEN, positioning is implicitly 
established at the beginning or 
the end of the data set 
(depending on whether processing 
is to be forward or backward). 
To obtain implicit positioning, 
the open must cause connection 
to a control block structure 
that is not shared by other open 
ACBs. steps 6 through 10 handle 
this exception condition. 

• 

• 

If the end of the data set (or 
the beginning, for backward 
processing) has already been 
reached, PLHEXP sets an error 
code and returns to the caller. 

If there has been a read error, 
PLHEXP calls ADVPLH, which skips 
over the unreadable control 
interval, searches for the next 
slot that contains a record, and 
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6 

7 

8 

• 

sets the PLH pointer to the 
record. 

If the control interval couldn't 
be retrieved before because 
another request had exclusive 
control of it, PLHEXP calls 
GETXCTL to retrieve the control 
interval. 

IDAABF adds buffers to the buffer 
chain for read-ahead buffering. 

IDAGRB retrieves the first control 
interval and scans it for the first 
slot that contains a record. 

If the control interval doesn't 
contain a record, ADVCI advances to 
the next control interval, and the 
next, until it finds a slot that 
contains a record. 

9 IDAFREEB frees the current data 
buffer. 

10 IDAGNXT retrieves the next 
sequential control interval. 

11 For processing when there is no 
exceptional condition, ADVPLH 
advances to the next slot that 
contains a record and sets the PLH 
pointer to the record. 

12 ADVCI advances to the next slot that 
contains a record. 

13 IDAFREEB frees the current data 
buffer. 

14 IDAGNXT retrieves the next 
sequential control interval. 

15 For GET-update, when the buffer 
isn't already under exclusive 
control, GETXCTL retrieves the 
control interval with exclusive 
control of the buffer that contains 
it. 

16 IDARRDRL retrieves the control 
interval by RBA and sets the PLH 
pointer to the first slot that 
contains a record. 

Common Termination 

17 COMGET sets RPL fields for the user, 
updates statistics, and releases 
positioning, if necessary. 

18 For a direct request that is not for 
update, not to have string position 
noted, and not in locate mode, 
IDAFREEB frees the current data 
buffer. 

19 If the user's EXLST contains an 
active journal exit address, 
IDATJXIT provides the necessary 
journaling information for the 
user's journal exit routine. 
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Figure 24. PUT Processing (ESDS, KSDS) 
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Notes for Figure 2~ 

1 IDA019R1 is the common record 
management request module. It 
verifies that the request is a valid 
record management macro, then tests 
the RPL for keyed or addressed 
processing. 

2 When the request requires either 
keyed or addressed processing (not a 
control-interval-processing 
request), IDA019R4 selects the 
correct processing path for either 
GET, PUT, or POINT, and for 
sequential, skip sequential, or 
direct processing. 

3 When the request is PUT-update, 
IDA019R4 verifies that the previous 
request was a GET-for-update. 

5 

6 

7 

8 

9 

When the record is added 
sequentially to a key-sequenced data 
set, SQICHECK ensures that the new 
record's key is in the correct 
sequence. 

If the caller's previous request 
didn't establish a position in the 
data set, or if the key of the 
record to be inserted is greater 
than the key for the current 
position, IDA019RA searches the 
index to find the correct position 
for the new record to be inserted. 
IDA019RA returns a pointer to the 
insertion point for the record in 
the buffer. This process occurs 
only after the data set has been 
created. 

When the first record of a data set 
is being written, IDAGNNFL obtains 
an empty buffer to build the control 
interval's records in. This process 
occurs only when the data set is 
being created. 

When the request is a direct or 
skip-sequential insert into an 
entry-sequenced data set, GETINCI 
ensures that the last control 
interval that contains data records 
is available to receive the new data 
record. 

IDA019RA locates the correct control 
interval and reads it into a buffer 
(if the request is direct). 

When the request is either 
PUT-update or ERASE, IDA019RL either 
replaces the old record's contents 
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with updated informatIon 
(PUT-update) or removes the old 
record from the data control 
interval. 

When the request is a direct or 
skip-sequential insert into a 
key-sequenced data set, IDA019RA 
searches the index to locate the 
correct sequence set and data 
control interval, and reads both 
control intervals into buffers. 

10 IDA019RM inserts the record into the 
buffer at a previously determined 
insertion point. IDA019RM builds 
the record's RDF and inserts the 
record into the control interval, 
adjusting other records as 
necessary. 

11 If the request is direct PUT and the 
caller doesn't want to retain the 
record's position for subsequent 
record processing requests, RLSEBUFS 
releases the data record's buffer. 

12 If the buffer was changed by a 
previous update request, IDAWRBFR 
rewrites the buffer's control 
interval into the data set. 

13 IDAFREEB frees the buffer currently 
pointed to by the PLH. 

1~ If the user's EXLST contains an 
active journal exit address, 
IDATJXIT provides the necessary 
journaling information for the 
user's journal exit routine. 

15 IDA019RM calls IDA019RT for 
spanned-record insertion. 

16 See Hote for step 15. 

17 If the current buffer isn't empty, 
IDA019RE is called to split the 
control interval. 

18 If the control area hasn't enough 
free space for the spanned record, 
IDA019RF is called to split the 
control area. 

19 IDA019RC finds the position of the 
current entry in the sequence set. 

20 IDAMVSEG moves one segment from the 
user's area to a buffer. 

21 IDAADSEG builds a sequence-set entry 
for the segment. 
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IDAOl9R4 

t 
Old Record 
Unspanned 

I IDA019RL 

2 IDAOl9RP 
IDATJXIT 

3 IDA019RM 

4 IDA019RP 
IDATJXIT 

5 IDA019RM 
CIFUL 

6 IDA019RP 
IDAJRNSO 

7 IDA019RP 
IDATJXIT 

8 IDA019SE 

9 IDA019RE 
(See Figures 
26 and 27) 

Old Record Spanned 

10 IDA019RS 
ERASE 

11 IDA019RP 
IDAJRNSO 

12 IDA019RP 
IDATJXIT 

13 IDA019RC 

14 IDA019RS 
CLEARSEG 

I 
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~ 10 IDA019RS 
Continued 
Update 

15 IDA019RS 
DELSEG 

16 IDA0i9RZ 
IDAWRBFR 

17 IDA019RF 

18 IDA019RC 

19 IDAOl9RS 
IDAMVSEG 

20 IDAOl9RS 
CLEARSEG 

21 IDA019RS 
DELSEG 

22 IDAOl9RS 
IDAADSEG 

23 IDA019RZ 
IDAWRBFR 

Figure 25. Update/Erase Processing (ESDS, KSDS) 
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Notes for Figure 25 

1 IDA019RL removes an unspanned record 
from a control interval (ERASE), 
updates a previously read un spanned 
record if its length doesn't change 
(PUT-update), or, if an updated 
record's length is different, erases 
the record's contents in the control 
interval and calls IDA019RM to 
insert the record into the control 
interval (PUT-update). 

2 

3 

5 

If a record was erased, IDATJXIT 
provides the necessary journaling 
information for the user's journal 
exit routine. 

If the record is a different size, 
IDA019RM inserts it. 

If the control interval must be 
split (the new information is 
greater than the amount of free 
space in the control interval), the 
control interval's original records 
(before the split) are journalled. 
IDATJXIT provides the necessary 
journaling information for the 
user's journal exit routine. 

CIFUL processes the control interval 
when it is full and its contents are 
split (put into two control 
intervals). 

6 The control-interval-split 
process requires the exclusive 
use of the DIWA control block. 
If another request is using the 
DIWA, IDADRQ waits until the 
DIWA is available. 

7 IDA019RE splits the control 
interval. 

See Figure 26 on page 246 when 
the control interval is split 
during data set creation or 
during entry-sequenced data set 
processing. 
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8 

9 

See Figure 27 on page 248 when 
the control interval is split 
during key-sequenced data set 
processing after the data set is 
created. 

IDA019RS erases or updates a 
spanned record. 

IDA019RC locates the record's 
entry in the sequence set. 

10 CLEARSEG gets a buffer, clears 
it to free space, and writes it 
to auxiliary storage. 

11 DELSEG removes a segment's entry 
from the sequence set. 

12 IDAWRBFR writes the updated 
sequence-set record. 

13 IDA019RF splits the control area 
if the updated record has 
additional segments for which 
free control intervals aren't 
available in the control area. 

14 IDA019RC locates the record's 
entry in the sequence set. 

15 IDAMVSEG moves a segment from 
the user's area to a buffer. 

16 CLEARSEG clears to free space 
the control intervals occupied 
by segments removed from an 
updated record. 

17 DELSEG removes a segment's entry 
from the sequence set when the 
updated record has fewer 
segments than the original 
record. 

18 IDAADSEG builds entries in the 
sequence set for additional 
segments in the updated record. 

19 IDAWRBFR writes the updated 
sequence-set record. 
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IDA019RM 

1 
1 IDA019SA 

2 IDA019RG 
(See Figures 29, 
30, and 31 

1-------
No Space in 
Sequence-Set 
Control Interval 

3 IDA019SA 
EOCA 

4 IDAOl9RZ 
IDAWRBFR 

5 IDA019RK 

6 IDAOl9SE 
IDAEOVIF 

7 IDAOl9RG 
(See Figure 30) 

8 IDA019RK 

9 IDA019RP 
IDATJXIT 

10 IDA019RG 
(See Figure 29) 

I 
I 

Restricted "atertal. of II" 
Licensed "atertals - property of II" 

IDA019SA 
Continued 

Normal 
Processing .--------... 

11 IDA019RZ 
IDAFREEB 

12 IDA019RZ 
IDAGNNFL 

13 IDA019SA 
BUlLDFS 

~-----

Next Key Past End 
of Key Range 

14 IDAOl9SA 
EOCA 
(See 4 - 8) 

------
End of Control 
Area Reached 

15 IDA019SA 
EOCA 
(See 4 - 8) 

Figure 26. Obtain the Next Control Interval: Create Processing 
and Entry-Sequenced Data Set Processing 
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Notes for Figure 26 

1 

2 

3 

4 

5 

6 

IDA019SA obtains the next 
(sequential) control interval to 
contain the data records. 
IDA019SA selects this path when 
the data set (key-sequenced of 
entry-sequenced) is being 
created, or when an 
entry-sequenced data set is 
being processed. 

IDA019RG builds an index entry 
(in the sequence-set control 
interval) for the full data 
control interval. 

VSAM is designed so that the 
sequence set control interval 
can contain an index entry for 
each data control interval in a 
control area. Sometimes, when 
the keys are very long, the 
sequence-set control interval's 
filled even though some of the 
control intervals haven't been 
loaded with data records yet. 
When this occurs, IDA019RG (at 
2) returns a condition code 
indicating that the index entry 
for the full data control 
interval hasn't been built. 
EOCA writes each unused control 
tnterval in the control area 
(assoctated with the full 
sequence-set control tnterval) 
as a free control tnterval. 
EOCA then wrttes the full data 
control interval into the fi I'st 
control interval of the next 
control area. 

IDAWRBFR wrtte. the full buffer 
containing the data control 
Interval into the data set (the 
first control interval of the 
next control area). 

If the caller I. creating the 
data set and specified the 
"speed option," the unused 
control intervals in the control 
area have not been preformatted. 
IDA019RK preformats 
them-'-rewrites them as 
free-space control intervals. 

If the data set (or key range, 
if this describes step 14's 
EOCA) ts out of space, IDAEOVIF 
calls End of Volume to obtain 
another secondary space 
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allocation for the data set (or 
key range). 

7 IDA019RG writes the full 
sequence set control interval 
into the index. 

8 If the caller specified the 
"recovery option," IDA019RK 
preformats the next control 
area's control intervals. 

9 IDATJXIT provides journal 
information about the data that 
is going into the new control 
area for the user's journal exit 
routine. 

10 IDA019RG builds an index entry 
to describe the first control 
interval in the new control area 
and puts It into the new control 
area's sequence set control 
interval. 

11 IDAFREEB frees the buffer thlt 
contains the full data control 
interval. 

12 IDAGNNFL obtains an empty buffer 
to continue the caller's data 
set create processing. 

13 BUILDFS Initializes the buffer 
as a free-space control 
interval. 

14 When the caller'. key-.equenced 
data set is divided Into key 
ranges and the key of the record 
betng added t. greater than the 
high key of the key ringe, EOCA 
writes the buffer containing the 
control area's la.t record into 
the control area. EOCA then 
write. each unu.ed control 
interval in the control area as 
a free-space control interval. 
EOCA determine. the RBA of the 
next key-renge'. fir.t control 
area and writes the record into 
the new control interval. 

15 When the caller's new record 
exceeds the capacity of the last 
control tnterval in the control 
area, EOCA determines the next 
control area and performs 
necessary processing to allow 
the caller to continue data set 
create processing. 
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IDAOl9RM 
(Figure 25) 

I 
I IDAOl9RE 

------
Exceptional 
Condition 
Processing 

2 IDA019RZ 
IDAGRB 

3 IDAI09RZ 
IDAWRBFR 

4 IDAOl9RF 
(See Figure 28) 

------
Normal 
Processing 

5 IDA019RZ 
IDAGNNFL 

6 IDA019RM 
(See Figure 25) 

7 IDAOl9RH 
(See Figure 32) 

~------

No Space in 
Sequence Set 
Control 
Interval 

8 IDA019RZ 
IDAFREEB 

9 IDA019RF 
(See Figure 28) 

I 
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IDAOl9RE 
Continued 

Normal 
Processing 

10 IDA019RP 
IDATJXIT 

11 IDA019RP 
IDATJXIT 

12 IDA019RZ 
IDAWRBFR 

13 IDA019RH 
(See Figure 32) 

14 IDA019RZ 
IDAWRBFR 

15 IDA019RZ 
IDAFREEB 

16 IDA019RZ 
IDASBF 

I 

Figure 27. Split a Control Interval: Key-Sequenced Data Set, 
Honcraate-Time Processing 
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Notes for Figure 27 

1IDA019RE divides a control 
interval's records between the 

2 

3 

5 

6 

7 

control interval and a 
free-space control interval. 

If the sequence set record 
associated with the control 
interval has been modified by 
some other request, IDAGRB 
obtain~ a current copy of the 
sequence set control interval in 
a buffer. 

If the data control interval has 
been modified by another request 
before it has been written back 
to the data set, IDAWRBFR writes 
the updated control interval 
into the data set. 

If the control interval's 
control area doesn't contain a 
free-space control interval, 
IDA019RF splits the control 
area. 

IDAGNNFL obtains an empty 
buffer. The buffer is used to 
build the new data control 
interval, using records from the 
control interval being split. 

IDA019RE distributes the records 
between the current control 
interval (being split) and the 
new control interval (in the 
newly obtained buffer). 

IDA019RM inserts the data record 
(the record that wouldn't fit 
and caused the control interval 
split) into the control 
interval. 

IDA019RH builds an index entry 
for the new control interval. 
IDA019RH also puts the entry 
into the sequence set control 
interval associated with the 
control area. 
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a If the entry won't fit in the 
sequence set control interval, 
IDA019RE forces a control area 
split. IDAFREEB frees the 
buffer that was obtained to 
contain the new data control 
interval. 

9 IDA019RF splits the control 
area. 

10 If the user's exit list contains 
an active journal exit address, 
IDATJXIT provides journaling 
information about the control 
area split and the data records 
that were moved from one control 
interval to another. 

11 If the user's exit list contains 
an active journal exit address, 
IDATJXIT provides journaling 
information about the data 
records that were moved within 
the control interval to allow 
the new data record to be 
inserted. 

12 IDAWRBFR writes the new control 
interval into the data set. Of 
the two control intervals that 
resulted from the control 
interval split, this control 
interval contains the records 
with the highest keys. 

13 IDA019RH writes the updated 
sequence set record (from set 
17). 

14 IDAWRBFR writes the updated 
(old) control interval into the 
data set. 

15 IDAFREEB frees the buffer 
obtained during S. IDA019RE 
repositions the sequence set 
pointers to point to the data 
control interval into which the 
insert was made. 

16 IDASBF releases all other 
buffers associated with the 
placeholder (PLH). 
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12 IDA019RZ 
IDAGRB 

IDA019RF 
Continued 

Repeat to Copy 
Each Required 
Control Interval 
Into the New 
Control Area 

16 IDA019RZ 
IDAGRB 

17 IDA019RZ 
IDAGNXT 

18 IDA019RZ 
IDAFREEB 

21 IDA019RZ 
IDAGRB 

Old Control Area'. 
Sequence Set 
Record Wa. 
Inconlctly Split 

23 IDA019RZ 
IDAGNNFL 

24 IDA019RZ 
IDAFREEB 

25 IDA019RZ 
IDAWRBFR 

Repeat to Erue 
Each "Moved" 
Control Interval 
In the Old' 
Control Area 

Figura 28. Split a Control Araa 
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IDA019RF 
Continued 

26 IDA019RZ 
IDAGNNFL 

The Record Insert 
Point II In the 
New Control Area 

The Record II to BI 
Added to the End 
of the Data Set 

The Rlcord I. Not t 
Be Added to the En 
of thl Data Set 

33 IDA019RZ 
IDASBF 
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Notes for Figure 28 

1 IDA019RF moves some of a control 
area's control intervals into a 
free-space control area. 

2 If a free-space control area is 
not available. IDAEOVIF calls 
End of Volume to obtain more 
space for the data set. 

3 IDAGRB obtains a current copy of 
the control area's sequence set 
record. 

4 IDA019RK preformats the 
free-space control area. 

5 

6 

If the control area can't be 
split because it is filled with 
a single spanr.ed r.curd. 
IDA019SF builds a new 
sequence-set record and clears a 
data buffer to free space: 

IDA FREED frees the current 
sequence-set buffer. 

7 IDANEWRD initializes a new 
sequence-set record. 

New Key Less Than Old Key 

(The "old" key is the key of the 
spanned record that fills the 
control area.) 

8 IDAWRBFR writes the new 
sequence-set record. 

9 IDA019RV obtains the 
sequence-set record that 
precedes the sequence-set record 
of the control area filled with 
the spanned record. IDA019RV 
changes the sequence-set 
record's horizontal pointer to 
point to the new sequence-set 
record (step 7). 

10 IDAWRBFR writes the sequence-set 
record (step 9). 

Hew Key Greater Than Old Key 

11 IDAWRBFR writes the new 
sequence-set record. 

12 IDAGRB reads the sequence-set 
record of the control area 
filled with the spanned record 
and changes its horizontal 
pointer to point to the new 
sequence-set record. 

13 IDAWRBFR writes the sequence-set 
record (step 12). 

14 IDAHLINS changes the 
second-level index record to 
point to the new sequence-set 
record. 
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15 IDAABF obtains as many buffers 
as possible to allow the 
control-area-split routine to 
function as smoothly as 
possible. The maximum number of 
buffers obtained is equal to the 
number of control interval~ to 
be moved into the new control 
area. The buffers are used to 
copy control intervals from the 
old control area and rewrite 
them into the new control area. 

16 IDAGRB obtains a copy of the 
first control interval th~t i~ 
to be copied into the new 
control area. 

17 When this sequence is repeated 
for subsequent control 
intervals, IDAGNXT obtains the 
next sequential data control 
interval in the control area 
until all control intervals that 
are to be moved have been 
processed. 

IDA019RF modifies the output RBA 
value in the control interval 
buffer's BUFC, so that the 
control interval is written into 
the new control area. 

18 IDAFREEB frees the buffer. The 
buffer's contents will be 
written into the new control 
area when it is used again to 
contain another control 
interval. 

17 and 18 are repeated for each 
control interval in the old 
control area that is moved into 
the new control area. 

19 IDAWRBFR writes all buffers not 
yet written into the new control 
control area. 

20 IDA019RI builds a new sequence 
set record for the control area 
and adjusts other higher-level 
index records to point to the 
new sequence set record. 

21 IDAGRB obtains a current copy of 
the old control area's sequence 
set record. 

22 If the user's exit list contains 
an active journal exit, IDATJXIT 
provides journaling information 
about the control interval being 
moved--its old and new RBAs. 

If the sequence set record could 
not be split at the point at 
which the data was split, some 
control intervals in the new 
control area are removed from 
the new control area so that 
both old and new sequence set 
records are accurate. These 
control intervals are rewritten 
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as free-space control intervals 
in the new control area; they 
remain intact in the old control 
area. Steps 23 through 2S 
process this exceptional 
condition. 

23 IDAGNNFL obtains an empty 
buffer. IDA019RF builds a 
free-space control interval in 
it. 

2~ IDAFREEB frees the buffer, so 
that it will update the control 
area with a free-space control 
interval when the buffer is used 
next. 

2S IDAWRBFR writes all buffers not 
yet written into the new control 
area. 

26 IDAGHHFL obtains an empty 
buffer. IDA019RF builds a 
free-space control interval in 
it. The free-space control 
interval replaces each control 
interval in the old control area 
that has been copied into the 
new control area. 

27 IDAFREEB frees the buffer, so 
that it will update the old 
control area with a free-space 
control interval when the buffer 
is used next. steps 26 and 27 
are repeated until all control 
intervals in the old control 
area that have been copied are 
deleted. 

Restricted Haterials of IBH 
Licensed Haterials - property of IBH 

28 IDAWRBFR writes all buffers not 
yet written into the old control 
area. 

29 If the insert point for the 
record to be added to the data 
set is in the new control 
interval, IDAFREEB frees the 
buffer that contains the old 
sequence set control interval. 

30 IDAGRB obtains a copy of the 
sequence set control interval 
associated with the new control 
area. 

31 If the record is to be inserted 
at the end of the data set, 
IDA019RM inserts the record. No 
further control area split 
processing is performed. 

32 If the record is not to be added 
to the end of the data set, 
IDASBF releases all buffers 
associated with the placeholder, 
except the buffers contained the 
data record's insert point and 
the sequence set control 
interval. 

33 Same as 32. 

34 IDAGRB obtains a current copy of 
the data control interval that 
contains the data record's 
insert point. 

IDA019RF returns to the control 
interval split routine to split 
the control interval and insert 
the data record. 
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IDAOl9SA 

~ 

I IDA019RG ------
First Time 

2 IDA019RN 
IDAAQR 

3 IDAOl9SE 
IDAEOVIF 

4 IDAOl9RK 

S IDAOl9RG 
INTNEWRC 

6 IDA019RZ 
IDAGNFL 

------

7 IDAOl9RG 
IDAIST 
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Figure 29. Create-Time Sequence-Set Record Processing: Build an 
Entry 

254 MVS/XA VSAM logic lY26-3907-1 C Copyright IBM Corp. 1974.1985 

J 



Restricted Materials of IBM 
Licensed Materials - Property of IBM 

Notes for Figure 29 

IDA019RG is called by IDA019SA when 
a key-sequenced data set is being 
created. 

1 

2 

3 

This figure describes the 
addition of an index entry to 
the sequence-set control 
interval when a data control 
interval is full. 

If IDA019RG is being called for 
the first time, IDAAQR obtains a 
control interval for a 
sequence-set record. 

If all allocated space in the 
data set has been used, IDAEOVIF 
obtains another extent for the 
data set. 

4 If the newly obtained extent 
must be preformatted before it 
can be used, IDA019RK preformats 
it. 
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5 

6 

7 

INTNEWRC initializes the control 
interval as a sequence-set 
control interval. 

IDAGNFL obtains a buffer for the 
sequence-set control interval. 

IDAIST uses the high key value 
of the data control interval to 
build an index entry in the 
sequence-set control interval. 
The key is front- and 
rear-compressed before the entry 
is built. 

If there is not enough room to 
insert the index entry into the 
sequence-set control interval, 
IDA019RG indicates this and 
returns to IDA019SA. The entry 
is not put in the sequence-set 
record. 
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IDA019SA 

I IDA019RG 

Write The 
Sequence 
Set Record 

2 IDA019RJ 
IDAWR 

3 IDA019RN 
IDAAQR 

4 IDAOl9RG 
INTNEWRC 

5 IDA019RZ 
IDAGNFL 

6 IDAOl9RJ 
IDAWR 

-- - ----
Update the 
Previous 
Sequence 
Set Record 

7 IDAOl9RJ 
IDAR 

8 IDA019RN 
IDAER 

9 IDAOl9RJ 
IDAWR 

I 
I 
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IDA019RG 
Continued 

Update Higher
Level Index 
Records 

10 IDAOl9RN 
IDAAQR 

II IDAOl9RJ 
IDAR 

12 IDAOl9RG 
IDAIST 

13 IDA019RZ 
IDAFREEB 

14 IDA019RJ 
IDAWR 

15 IDAOl9RG 
INTNEWRC 

16 IDAOl9RZ 
IDAGNFL 

Figure 30. Create-Time Sequence-Set Record Proces5ing: Write 
the Record (End of Control Area) 

256 MVS/XA VSAM logic lY26-3907-1 C Copyright IBM Corp. 1974,1985 



Restricted Materials of IBM 
Licensed Materials - Property of IBM 

Notes for Figure 30 

I 

2 

3 

5 

6 

7 

8 

9 

When the control area is full. 
IDA019RG writes its sequence-set 
record into the index and 
initializes a new sequence-set 
record for the new control area. 

IDAWR writes the updated 
sequence-set record into the 
index. This is the sequence-set 
record associated with the old 
control area. 

IDAAQR obtains the next control 
interval for a sequence-set 
record. 

If all allocated space in the 
data set has been used. IDAAQR 
calls IDAEOVIF to obtain another 
extent for the data set. 

If the newly obtained extent 
must be preformatted before it 
can be used. IDAAQR calls 
IDA019RK to preformat it. 

INTNEWRC initializes the control 
interval as a sequence-set 
record. 

IDAGNFL obtains a buffer for the 
sequence-set record. 

IDAWR writes the new 
sequence-set record with a dummy 
index entry---an entry with 
length=O and front-key 
compression=O. 

Read obtains a copy of the 
previously written (from 2) 
sequence-set record. 

IDA019RG builds a horizontal 
pointer entry to allow the 
record to point to the newly 
created sequence-set record. 

IDAER removes the dummy entry 
from the sequence-set record. 

IDAWR writes the updated 
(previous. from step 7) 
sequence-set record into the 
index. The sequence-set record 
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now has the "proper" ending 
entry. 

IDA019RG adjusts the 
higher-level index records to 
reflect the addition of a new 
sequence-set record. 

10 When a higher-level index record 
is required. IDAAQR locates the 
control interval containing it. 

If all allocated space in the 
data set has been used. IDAAQR 
calls IDAEOVIF to obtain another 
extent for the data set. 

If the newly obtained extent 
must be preformatted before it 
can be used. IDAAQR calls 
IDA019RK to preformat it. 

IDA019RG obtains more virtual 
storage (using GETMAIN) for 
another ICWA. if all other ICWAs 
are being used. and initializes 
it. 

11 IDAR reads in the higher level 
index record. 

12 IDAIST builds an index entry to 
describe the sequence-set index 
record and puts it into the 
higher level index record. 

13 If the entry won't fit in the 
higher level record. IDAFREEB 
frees the buffer containing the 
higher level index record (from 
11>. 

14 IDAWR writes out the updated 
higher level index record. 50 
that the index is always as 
current as possible. Steps 10 
through 14 are repeated to 
update as many levels of the 
index as are required. 

15 INTNEWRC initializes a buffer 
for the new sequence-set index 
record. 

16 IDAGNFL obtains an empty buffer 
for the new sequence-set index 
record. 
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IDA019RP 
ENDREQ 

1 IDA019RG 

2 IDA019RJ 
IDAWR 
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Licensed Mate~ials - p~ope~ty of IBM 

Figure 31. Create-Time Sequence-Set Record Processing: Write 
the Record (Closing the Data Set) 

Notes fo~ Figu~e 31 sequence-set record into the 
index. 

1 When the user closes the data 
set after it is created, 
IDA019RG writes the last 
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2 IDAWR writes the sequence-set 
record into the index. 
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IDAOl9RE I 
I 

\ 

I IDAOl9RH I 
2 IDAOl9RC 

I 
3 IDAOl9RH 

COMPRS 

I 
4 IDAOl9RH 

COMPRS 

I 
S IDAOl9RZ 

IDAWRBFR 

I 
Figure 32. Honcreate-Time Sequence-Set Processing 

Nates for Figure 32 

1 IDA019RH builds an index entry 
and inserts it in the proper 
position in the sequence-set 
record when a control interval 
is split. 

2 IDA019RC searches the compressed 
index entries in the 
sequence-set record to locate 
the insert point for the new 
index entry. 
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3 

5 

COMPRS performs rear key 
compression for the newly built 
index entry. 

COMPRS modifies the front and 
rear key compression of index 
entries in the sequence-set 
record that might require 
modification as a result of 
inserting a new compressed key 
entry. 

IDAWRBFR writes the updated 
sequence-set record into the 
sequence set. 
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IDA019RF 
(See Figure 28) 

1 
1 IDA019RI 

2 IDA019Rl 
'ENTKEY 

3 IDA019RI 
ENTKEY 

41DA019RZ 
IDAFREEB 

5 IDA019RI 
NEWRCRD 

6 IDA019RN 
IDAAQR 

7 IDA019RZ 
IDAGNFL 

I 
8 IDA019Rl 

IWRITE 

9 lDA019RH 
(See Figure 32) 

10 IDAOl9RZ 
IDAFREEB 

I 

Rest~icted Mata~ials of IBM 
Licensed Mate~ials - p~ope~ty of IBM 

~ IDAOl9RI 
Continued 

II IDA019Rl 
GETSREC 

12 IDA019RZ 
IDAGRB 

13 IDA019RI 
lWRITE 
(See 8·10) 

Figure 33. Update the Index: Adding to the End of a Key Range 
or Data Set 
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Nates for Figure 33 

1 

2 

3 

5 

6 

IDA019RI updates higher level 
index records when a control 
area is split. If the control 
area being split is at the end 
of a key range or data set, this 
figure describes the updating 
sequence. 

ENTKEY locates and extracts the 
next to last section entry from 
the index record. 

ENTKEY extracts the last section 
entry from the index record. 

IDAFREEB frees the current index 
record. 

NEWRCRD builds and initializes a 
new index record. 

IDAAQR obtains a RBA value for 
the new index record. 

If all allocated space in the 
data set has been used, IDAAQR 
calls IDAEOVIF to obtain another 
extent for the data set. 

If the newly obtained extent 
must be preformatted before it 
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7 

can be used, IDAAQR calls 
IDA019RK to preformat it. 

IDAGNFL obtains an empty index 
buffer for the new index record. 
When the record is built, it 
will be written into the index 
at the RBA obtained by IDAAQR. 

NEWRCRD builds the new index 
record. 

8 IWRITE writes the new index 
record into the index. 

9 IDA019RH writes the index 
record. 

10 IDAFREEB frees the index 
record's buffer. 

11 GETSREC obtains the previous 
sequence-set record. 

12 IDAGRB retrieves the newly 
written index record. 

GETSREC adjusts the index 
record, removing the last key 
entry from the record. 

13 IWRITE rewrites the updated 
index record into the index. 
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IDAOl9RF 
(See Figure 28) 

I 
1 IDA019RI 

2 IDA019RJ 

f--"------If Split Could 
Not Be Made 
at Specified 
Point ,...------'-----. 

3 IDA019RZ 
IDAFREEB 

4 IDA019RI 
GETSREC 

5 IDA019RZ 
IDAGRB 

6 IDAOl9RI 
FINDSP 

7 IDA019RI 
LNEXTE 

-------
Split Is Complete. 
Make Entry in 
Higher Level 

8 IDA019RB 

9 IDA019RH 
(See Figure 32) 

I 
I 

IDA019RI 
Continued 

Entry Won't Fit 
in Index Record 

10 IDA019RI 
FINDSP 

11 IDA019RJ 

,..-------
If Split Could 
Not Be Made 
at Specified 
Point 

12 IDA019RZ 
IDAFREEB 

13 IDA019RI 
GETSREC 

14 IDA019RZ 
IDAGRB 

15 IDA019RI 
LNEXTE 

I 
I 

Restricted Haterials Df IBH 
Licensed Hatarials - property of IBH 

IDA019RI 
Continued 

Write Index Record 
Containing New 
Entry 

16 IDA019RI 
IWRITE 

17 IDAOl9RH 
(See Figure 32) 

18 IDAOI9RZ 
IDAFREEB 

f-------
New High Level 
Index Record 
Built 

19 IDA019SE 
IDAEOVIF 

-------
New High Level 
Index Record 
Needed 

20 IDAOl9RI 
NEWRCRD 

21 IDA019RN 
IDAAQR 

22 IDA019RZ 
IDAGNFL 

Figura 34. Update the Index: Splitting a Control Area (Not at the End of 8 Key 
Range or Data Set) 
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Notes for Figure 34 

1 

2 

IDA019RI updates the higher 
level index records when a 
control area is split. If the 
control area being split is not 
at the end of a key range or 
data set, this figure describes 
the updating sequence. 

IDA019RJ splits the current 
sequence-set record. 

If the sequence-set record could 
not be split at the specified 
point. 3 through 7 adjust the 
split point so that it can be 
split. 

3 IDAFREEB frees the index buffer. 

5 

6 

7 

8 

9 

GETSREC obtains the sequence-set 
record from the index (IDA019RJ 
destroyed the old copy during 
its processing.) 

IDAGRB retrieves the 
sequence-set record. 

FIHDSP scans the sequence-set 
record to locate the split 
point. 

lHEXTE adjusts the split point 
by one entry. 2 is retried. and 
3 through 7 repeat. until the 
sequence-set record is split. 

IDA019RB searches the index to 
locate the insert point in the 
next higher level of the index. 

IDA019RH inserts the new entry 
in the higher level index 
record. 

If the entry doesn't fit in the 
higher level index record. steps 
10 and 11 attempt to split it. 

10 FIHDSP locates the midpoint of 
the index record entries in the 
higher level index record. 

11 IDA019RJ splits the index 
record. If the split could not 
be made at the specified point. 
12 through 15 adjust the split 
point so that the record can be 
split. 
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12 IDAFREEB frees the index 
record's buffer. 

13 GETSREC obtains the higher level 
index record from the index 
(IDA019RJ destroyed the copy in 
the buffer during its 
processing). 

14 IDAGRB retrieves the index 
record. 

15 lHEXTE adjusts the split point 
by one entry. Step 11 is 
retried. and 12 through 15 
repeat, until the index record 
is split. When the split is 
correct, 8 and 9 insert the 
entry that would not fit before. 

16 IWRITE writes the index record 
containing the new entry into 
the index. 

17 IDA019RH writes the index 
record. 

18 IDAFREEB frees the index 
record's buffer. 

19 If a new high-level index record 
was built by this index 
upgrading processing. IDAEOVIF 
updates the catalog information 
for the index. 

20 If a new high-level index record 
is needed, HEWRCRD obtains a RBA 
and buffer for the record. 
HEWRCRD builds the new record 
and does 16 through 19 to write 
the record and adjust the 
index's catalog information. 

21 IDAAQR obtains a RBA value for 
the new high-level index record. 

If all allocated space in the 
data set has been used. IDAAQR 
calls IDAEOVIF to obtain another 
extent for the data set. 

If the newly obtained extent 
must be preformatted before it 
can be used, IDAAQR calls 
IDA019RK to preformat it. 

22 IDAGHFl obtains an empty index 
buffer for the new index record. 
When the record is built, it 
will be written into the index 
at the RBA obtained by IDAAQR. 
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I IDA019Rl I 
1 IDA019RR I 

3 IDA019RQ 
Update or Erase 

4 IDA019RZ I IDAWRBFR 

I S IDA019RZ 
IDAFREEB 

6 IDA019RP I IDATJXIT 

r------
Insert 

7 IDA019RQ I PUTNONSQ Is IDA019RR 
IDARRDRL 

I I 91DA019RQ 
GETS PACE 

I 
110 IDA019RZ 

IDAGNNFL 

J 

I 11 IDA019RQ 
PUTSQIST III IDA019RW 

IDAABF 

I 
113 IDA019RR 

IDARRDRL 

I 
114 IDA019RZ 

IDAGNNFL 

I 
I 

I 
I 

I 
I 
j 

j 

j 

I 
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.. , IDAOl9RQ 
Continued 

Non Create 

I IS IDA019RQ 
PUTSQNCR 

116 IDAOl9SE 
IDADRQ I 

117 IDA019RQ 
GETSPACE I 

I 
liS IDA019RZ 

IDAFREEB 1 
119 IDA019RZ 

IDAGNXT I 
I 

110 IDA019RQ 
PUTNONSQ I 

I 
Create 

11 IDA019RQ I PUTSQCRE III IDA019RQ 
GETSPACE I 

I 
113 IDA019RZ 

IDAFREEB J 
I 

114 IDAOI9RZ 
IDAGNNFL I 

I 

115 IDA019RZ 
IDAGNXT I 

I 
116 IDA019RZ 

IDAGRB I 
J 

17 IDA019RZ 

J IDAWRBFR 

I lS IDA019RZ I IDAFREEB 

~ 
19 IDA019RZ I IDASBF 

I 
30 IDA019RP 

J IDATJXIT 

I 

Figure 35. PUT/ERASE Processing CRRDS) 
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Hates for Figure 35 

1 IDA019Rl is the common record 
management request module. It 
verifies that the request is 
valid and checks for keyed 
processing of a relative record 
data set. 

2 IDA019RR selects the processing 
path for GET, PUT, POINT, or 
ERASE and for direct, 
sequential, or skip sequential 
access. 

Update or Erase 

PUT-update or ERASE requires that a 
GET-update was previously issued. 
Therefore, the control interval that 
contains the record to be updated or 
deleted is in the data buffer, and 
the PlH points to the record. 

3 For PUT-update, IDA019RQ lays 
the updated record over the old 
record. For ERASE, IDA019RQ 
fills the slot with binary zeros 
and changes the RDF to indicate 
an empty slot. 

4 For a direct request that is not 
to have string position noted, 
IDAWRBFR writes the data buffer 
to the control interval. 

5 IDAFREEB frees the data buffer. 

6 If the user's EXlST contains an 
active journal exit address, 
IDATJXIT provides the necessary 
journaling information for the 
user's journal exit routine. 

Insert 

The slot indicated by the search 
argument or by current positioning 
must be empty. If it isn't, the 
record to be inserted isn't 
inserted, because of duplicate 
record. 

7 

a 

PUTNONSQ locates the control 
interval for a direct or skip 
sequential request. The search 
argument (relative record 
number) is converted to the RBA 
of the control interval that 
contains it and the offset of 
the record in the control 
interval. 

For skip sequential access, 
IDARRDRl verifies that the 
search argument is greater than 
the previous one, indicated by 
positioning. It retrieves the 
control interval by RBA and sets 
the PlH pointer to the indicated 
!ilot. 
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9 If the indicated relative record 
number is in a control interval 
beyond the last control interval 
currently in the data set, 
GETSPACE calls IDA019RK to 
preformat the next control area. 
If processing is for creation 
(the data set was empty when 
opened) with the SPEED option, 
the rest of the control 
intervals in the current control 
area ara preformatted before a 
new control area is 
preformatted. Control intervals 
ara preformatted until the one 
that contains the indicated 
relaLl ve r-ecord nUII\~er halO! befitn 
preformatted. GETS PACE calls 
IDAEOVIF when additional space 
is needed for control areas. 

10 To insert the record into a slot 
in a control interval not 
currently in the data set, no 
control interval is read. 
IDAGNNFL gets an empty data 
buffer and formats it with empty 
slots. 

PUTSQlST locates the first 
control interval of the data set 
when the first request after 
OPEN is sequential. 

12 IDAABF adds additional buffers 
to the buffer chain for 
read-ahead buffering. 

13 If processing is not for 
creation (that is, the data set 
contained formatted control 
areas when opened), IDARRDRL 
retrieves the first control 
interval and sets the PLH 
pointer to the first slot in the 
control interval. 

14 If processing is for creation, 
IDAGNNFL gets an empty data 
buffer and formats it with empty 
slots. 

Honcreate 

15 PUTSQNCR processes sequential 
requests when processing is not 
for creation. If the previous 
request was POINT with KGE (key 
greater than or equal), the 
control interval identified by 
the search argument of the POINT 
is retrieved. Otherwise, 
PUTSQNCR advances the PLH 
pointer to the next slot. If 
there are no more slots in the 
control interval, the next 
control interval is retrieved. 

16 When additional !ipace is 
allocated, IDADRQ gets exclu!iive 
use of the data set for 
extension. 

Program Organization 265 



17 When the next control interval 
is in the next control area, 
GETSPACE calls IDA019RK to 
preformat the next control area. 
If additional space is needed 
for the next control area, 
GETSPACE calls IDAEOVIF to 
allocate the space and preformat 
the first control area in it. 

18 When there are no more slots in 
the current control interval, 
IDAFREEB frees the current data 
buffer. 

19 IDAGNXT retrieves the next 
sequential control interval. 

20 If the previous request was 
POINT with KGE, PUTNONSQ 
retrieves the control interval 
identified by the search 
argument of the POINT. 

Create 

21 PUTSQCRE processes sequential 
requests when processing is for 
creation. PUTSQCRE advances the 
PLH pointer to the next slot in 
the current data buffer. 

22 When the next control interval 
is in the next control area, 
GETSPACE calls IDA019RK to 
preformat the next control area. 
If additional space is needed 
for the next control area, 
GETSPACE calls IDAEOVIF to 
allocate the space. Unless the 
SPEED option is indicated, 
IDAEOVIF preformats the first 
control area in the newly 
allocated space. 

23 When there are no more slots in 
the current control interval, 
IDAFREEB frees the current data 
buffer. 
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24 When the next control interval 
hasn't been preformatted, 
IDAGNNFL gets an empty data . ..~ 
buffer and formats it with empty ~ 
slots. 

25. When the next control interval 
has been preformatted and the 
RECOVERY option is indicated, 
IDAGNXT retrieves the next 
control interval and puts it in 
the data buffer. 

26 When the next control interval 
has been preformatted and the 
SPEED option is indicated, 
IDAGRB retrieves the next 
control interval by RBA and puts 
it in the insert buffer. Using 
the insert buffer causes an 
update-write channel program to 
be used when the control 
interval is written. 

IDA019RQ moves the record to be 
inserted into its slot, unless 
the slot already contains a 
record. The record to be 
inserted is considered a 
duplicate. 

27 For a direct request that is not 
to have string position noted, 
IDAWRBFR writes the data buffer 
to the control interval. 

28 IDAFREEB frees the data buffer. 

29 For a direct request that is not 
to have string position noted, 
where the current data buffer is 
the insert buffer, IDASBF writes 
the insert buffer and removes it 
from the normal buffer chain. 

30 If the user's EXLST contains an 
active journal exit address, 
IDATJXIT provides the necessary 
journaling information for the 
user's journal exit routine. 
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1 IDA019Rl I 
2 IDA019RX I 

3 IDA019R4 l 
I 4 IDA019RX I 

I 
I 

5 IDA019R4 I 
I 

I 
Figure 36. Path Processing 

Notes for Figure 36 

1 IDA019R1 checks the user's RPL 
for validity and assigns a PLH 
to it. It detects a request for 
access to a base cluster by way 
of an alternate index. 

2 IDA019RX builds an inner RPL to 
be used in retrieving the 
alternate-index record needed 
for the request. 

3 IDA019R4 retrieves the 
alternate-index record needed 
for the request. 
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5 

If IDA019R4 detected that the 
user's data area was too small 
for the alternate-index record, 
IDA019RX increases the size of 
the area. 

IDA019RX builds an inner RPL to 
be used for the request for 
access to the base cluster. 

IDA019R4 issues the request for 
access to tha bass cluster. 

IDA019RX transfers any return 
coda from the inner RPL to the 
user's RPL. 
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1 IDA019R4 

2 IDA019RU I 
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I 3 IDA019R4 I 
I 

1-------

4 IDA019RU I 
I S IDA019R4 I 

I 

Figure 37. Upgrade Processing 

Notes for Figure 37 

1 For a PUT or ERASE, when there 
is an upgrade table (UPTl , 
indicating that the base cluster 
has an upgrade set, IDA019R4 
calls IDA019RU for upgrade 
processing. 

2 For each alternate index in the 
upgrade set, IDA019RU determines 
whether the PUT or ERASE 
requires an alternate-index 
record or a pointer in an 
alternate-index record to be 
added or removed. 
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• 
5 

For each alternate index that 
requires upgrading, IDA019R4 
does the I/O to accomplish 
upgrading. 

If each alternate index was 
upgraded successfully, IDA019R4 
does the I/O for the PUT or\ 
ERASE. ...", 

If the I/O for the PUT or ERASE 
failed, IDA019RU backs out 
(undoes) the upgrading for each 
alternate index. 

For each alternate index whose 
upgrading was backed out, 
IDA019R4 does the I/O to 
accomplish backing out. 
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IIDAOl9RZ 

Without 
SharedReIOUJ'COI 

Note: In lOme Iteps. 
external procedures of 
IDAOl9RZ ue indicated 
under IDA019R2 or 
IDAOI9RY. to which 
IDAOl9RZ 11 the Interface. 

Figure 38. 

MVS/XA VSAM Logic 

Restrfcted Materills of IBM 
Licensed Hatert.ls - property of IBH 

IDAOI9JIZ 
O>ntlnuocl 

With 
Shared Resources 

Buffer Management (Part 1 of 3) 
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Not •• for Figure 38 (Part 1 of 3) 

1 IDA019RZ is entered for all 
frequently used buffer 
managemant functions. It sets a 
coda in a ragister that 
indicates the requested 
function. For requests w~thOyt 
shared resources specifie , it 
calls IDAOI9R2~ for requests 
Hi1b shared resources specified, 
it calls IDAOI9RY. Some 
procedures (such as IDAFREEB) 
are literally part of IDAOI9RZ, 
but their processing actually 
takes place in IDA019R2 or 
IDA019RY. (For example, in this 
figure, IDAFREEB is shown as a 
procedure of both IDA019R2 and 
IDA019RY. ) 

Without Shared R.sourc •• 

2 

3 

5 

6 

7 

8 

IDAFREEB makes an index or 
insert buffer available for 
reassignment. For sequential 
retrieval, when IDAFREEB frees a 
data buffer, it initiates 
read-ahead buffering if enough 
frae buffers are available for 
it. 

For read-ahead buffering, 
IDAWAIT,lets any previously 
started I/O finish. 

IDAFRBA determines the RBA of 
the next control interval. 

When one or more of the RBAs in 
the I/O chain are not in 
ascending sequence, IDARVRSI 
puts them in ascending sequence. 

IDA019R3 (I/O management) issues 
I/O for read-ahead buffering. 

IDAWRBFR writes the bufferCs) in 
the currant I/O chain. 

IDAWAIT lets any previously 
started I/O finish. 

9 IDA019R3 (I/O management) issues 
I/O for the current chain. 

10 IDAWAIT lets the I/O started in 
step 9 finish. 

11 IDASBF moves bufferes) from the 
I/O chain back to the buffer 
pool. 

12 Before IDASBF moves a buffer 
back to the buffer pool, 
IDAWRBFR ansures that no writes 
are pending against the buffer. 

13 IDAWAIT lets any I/O pending 
against the buffer finish. 

14 IDAGRB reads an index or a data 
control interval. 
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15 IDAWAIT lets any previously 
started I/O finish. 

16 IDARVRSI puts in ascending 
sequence any RBAs in the I/O 
chain that are out of order. 

17 Unless the index or data control 
interval is already in the 
buffer pool, IDA019R3 CI/O 
management) issues I/O to read 
it. 

18 IDAGHFL supplies a work buffer 
for index processing or for a 
control-interval split. 

19 IDAGNHFL supplies an empty data 
buffer for sequential output 
processing. 

20 IDAWAIT lets any previously 
started I/O finish. 

21 When enough buffers are already 
flagged for output, IDA019R3 
(I/O management) issues I/O to 
write them. 

22 If the current buffer's contents 
have been modified, IDAWRBFR 
writes it. 

23 IDAWAIT lets any I/O pending 
against the buffer finish. 

24 IDAGNXT ensures that the next 
data control interval has been 
read and provides a pointer to 
the buffer that contains it. 

25 IDAWAIT lets any pending I/O 
finish. 

26 IDA019R3 (I/O managament) issues 
I/O to read a buffer that was 
not read previously because 
another request had exclusive 
control of it. 

27 IDAEXCL obtains exclusive 
control of a control interv~l 
identified by RBA. 

28 IDAGWSGW obtains an empty data 
buffer from the current I/O 
chain. 

With Shared Resource. 

29 IDAFREEB makes a buffer 
available for reassignment. 

30 IDAWRBFR writes a buffer. 

31 If the user's EXLST contains an 
active journal exit address, 
IDATJXIT notifies the journal 
exit routine of an impending 
write. 

32 IDA019R3 (I/O management) issues 
I/O for the write. 
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33 IDAWAIT lets I/O for the write 
finish. 

34 If an I/O error occurred, 
IDAOl9R5 builds an error 
message. 

3S If an I/O error occurred and the 
AMB contains an exception exit 
addres~, IDAEXEX passes control 
to the exception exit routine. 

Restricted Materials of IBM 
Licensed Materials - property of IBM 

36 If an I/O error occurred and the 
user's EXLST contains an active J . .. ' .. 
journal exit address, IDATJXIT 
passes control to the journal 
exit routine. 

37 IDASBF frees the current buffer. 

38 If the buffer's contents have 
been modified, IDAWRBFR writes 
it. 
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IDA019RZ 
Contlnued 

391DA019RY 
IDAORB 

40 IDA019SE 
IDADRQ 

41 IDA019RY 
READBFR 

42 IDAM19R3 
IDA019R3 

431DA019RZ 
IDAWAIT 

44 IDAOI9R5 

45 IDA019RP 
IDATJXIT 

46 IDA019R5 
lDAEXEX 

471DA019RY 
IDAONFL 

48 IDA019RY 
IDAGNNFL 

" 

491DA019RY 
IDAONXT 

50lDAOl9RW 
IDAFRBA 

511DA019RY 
IDAORB 
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r- IDA019RZ 
Contlnued 

52 IDA019RY 
IDAWRTBF 

53 IDAOl9SE 
IDADRQ 

541DA019SY 
IDAWRBFR 

551DA019RY 
IDASCHBF 

56 IDA019SE 
IDADRQ 

571DA019RY 
IDAMRKBF 

581DA019RY 
IDAGWSEG 

591DA019SY 
IDAWRBFR 

---------
Walt Routine 

60lDA019RZ 
IDAWAIT 

Figura 38. Buffer Management (Part 2 of 3) 

27~ MVS/XA VSAM Logic LY26-3907-1 C Copyright IBM Corp. 197~,1985 



Restricted Materials of IBM 
Licensed Materials - property of IBM 

Notes for Figure 38 (Part 2 of 3) 

39 IDAGRB reads an index or a data 
control interval. 

40 If the buffer is already being 
read, IDADRQ suspends processing 
for the current request. 

41 Unless the index or data control 
interval is already in the 
buffer pool, READBFR reads it. 

42 IDA019R3 (I/O management) issues 
I/O for the read. 

43 IDAWAIT lets the I/O started in 
step 42 finish. 

44 If an I/O error occurred, 
IDA019R5 builds an error 
message. 

4S If an I/O error occurred and the 
user's EXLST contains an active 
journal exit address, IDATJXIT 
passes control to the journal 
exit routine. 

46 If an I/O error occurred and the 
AMB contains an exception exit 
address, IDAEXEX passes control 
to the exception exit routine. 

47 IDAGNFL supplies a work buffer 
for index processing or for a 
control-interval split. 

48 IDAGNNFL supplies an empty data 
buffer for sequential output 
processing. 

49 IDAGNXT ensures that the next 
data control interval has been 
read and provides a pointer to 
the buffer that contains it. 

50 IDAFRBA determines the RBA of 
the next control interval. 
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51 IDAGRB obtains the control 
interval. 

S2 IDAWRTBF processes a WRTBFR 
macro to write the buffer(s) 
indicated by the caller. 

53 If any of the buffers to be 
written are being used by 
another request, IDADRQ suspends 
processing for the current 
request until the other request 
makes the buffers available. 

54 IDAWRBFR writes the buffers. 

55 IDASCHBF processes a SCHBFR 
macro to search the buffer pool 
for the RBA indicated by the 
user. 

56 If a buffer contains the 
indicated RBA but is in the 
process of having the control 
interval read into it, IDADRQ 
suspends processing for the 
current request until reading is 
finished. 

57 IDAMRKBF processes a MRKBFR 
macro to mark a buffer to be 
released or for output. 

58 IDAGWSGW obtains an empty data 
buffer from the current I/O 
chain. 

S9 If the buffer's contents have 
been modified, IDAWRBFR writes 
it. 

60 For a synchronous request, 
IDAWAIT issues a WAIT macro for 
the I/O to finish. For an 
asynchronous request, IDAWAIT 
sets a flag for the I/O 
manager's asynchronous routine 
to pass control to IDAWAIT after 
the I/O is finished. 
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69 IDAOl9RC 

70 IDAOl9R3 
IDAMI9R3 

71 IDAOl9RZ 
IDAWAIT 

I 
r 

Figure 38. Buffer Management (Part 3 of 3) 
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Notes for Figure 38 (Part 3 of 3) 

61 IDA019RW receives requests for 
buffer management functions that 
are used only infrequently. 

62 For processing without shared 
resources, IDAABF adds buffers 
to a string's I/O chain to 
shorten processing time. 

63 For processing without shared 
resources, IDAAIBF adds the 
insert buffer to a string's I/O 
chain for a control-area split 
or for updating or inserting a 
spanned record. 

64 For processing without shared 
resources, IDAGWSGW locates 
empty buffer(s) in the string's 
I/O chain so that a spanned 
record can be inserted or 
lengthened (with additional 
segments) without using buffers 
that are being used for 
read-ahead buffering. 

6S IDAWRBFR writes empty buffers 
whose contents have been 
modified. 

66 IDAFRBA determines the RBA of 
the next control interval. 

67 When the next RBA in sequence is 
in the next control area, 
IDAWRBFR prevents subsequent 
repositioning to a preceding 
control area for writing. 

68 For processing with shared 
resources, IDAGRB reads the 
index control interval that 
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contains thQ current 
sequence-set record. 

69 When sequence-set pointers 
become invalid (because of a 
control-interval split or 
processing with shared 
resources), IDA019RC searches 
the sequence set for the current 
key. 

70 For processing without shared 
resources, IDA019R3 (I/O 
management) issues I/O to read a 
sequence-set record. 

71 For processing without shared 
resources, IDAWAIT lets the I/O 
started in step 70 finish. 

72 When the next RBA in sequence is 
in the next control area, 
IDAWRBFR prevents subsequent 
repositioning to a preceding 
control area for writing. 

73 For backward processing, 
IDA019RV obtains the 
sequenca-set record preceding 
the current sequence-set record. 

74 For processing with shared 
resources, IDAGRB obtains the 
next sequence-set record. 

7S For processing without shared 
resources, IDA019R3 (I/O 
management) issues I/O to read 
the next sequence-set record. 

76 IDAWAIT lets the I/O started in 
step 75 finish. 
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Figure 39. VSAM End of Volume (from VSAM Record Management: 
IDAEOVIF Procedure (in Module IDAOI9SE» 
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Not.. for f't gura 39 

1 IGCOOOSE and IFG0551F are 
End-of-Volume modules (for 
details, see Open/Close/EOV 
l...2.sIi..;) • 

2 IFGOS50Y is en alias-name for 
IFG0200H. It performs 
special processing for the 
catalog's ACB and is called 
whe~ End of Volume is called 
for a catalog. 

3 

5 

SA 

51 

6 

7 

IFG0557A ;5 an alias-name for 
IFG0192A. 

IDA0557A is the VSAM 
End-of-Volume module. 

IDA0192C calls control 
program catalog managRment 
(LOCATE) to retrieve the 
volume time stamp from the 
volume entry. 

IDA05S7B is the VSAM 
end-of-volume module number 
2. 

IDA0192C calls catalog 
management (LOCATE) to update 
the catalog for record 
management. 

IDAOl92V ensures that the 
required volumes are mounted 
for the VSAM object. 

If the data set is stored on 
a mass storage volume, 
IDA0192D stages (via a Mass 
Storage System ACQUIRE) the 
new volume to a direct-access 
5torage device. 
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7A 

8 

9 

IDA0557X extends a YSAM data 
set cataloged in an ICF 
catalog. 

If the data set is stored on 
a mass storage volume, 
IDA0192D stages any new 
extents to a direct-access 
storage device. 

IDA0192Y ensures that the 
required volumes are mounted 
for the VSAM object. 

9A IDA0192S writes SMF record(s) 
type 64. 

10 IDA0192C calls catalog 
management (LOCATE and 
UPDATE) to locate and update 
information in the object's 
catalog record. 

11 Whenever End of Volume 
detects an error, IDA0192P 
issues a diagnostic message 
and traces VSAM control 
blocks if the Generalized 
Trace Facility (GTF) is 
active. 

12-13 IDAOCEAl runs as an ESTAE 
exit when an error occurs in 
Open. It logs system 
information and returns to 
the I/O support recovery 
routine to continue with 
termination. 

14-15 IDAOCEA2 locates and frees 
storage used for VSAM data 
sets in the system queue area 
and the common service area. 
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o IDA019RO I 
I IDA019RI I 

2 IDA019SN I 
3 IDAOl9RZ 

IDAFREEB 

IIDAOl9R2 I 
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4 IDAOl9RZ 
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I 

I 
I 

5 IDAOl9SE 
IDARSTRT 

6 I 
7 I 

I 
Figure 40. TERMRPl Processing 

Notas for Figura 40 2 

o IDA019RO is the VSAM record 
management interface module. It 3 
resides below the 16-megabyte 
virtual storage line and 
interfaces between the VSAM user 4 
and the VSAM record management 
modules that are located above 
the 16-megabyte virtual storage 
line. IDA019RO receives control 
from the TERMRPl macro and 5 
passes control to IDA019R1. 

1 IDA019SH releases all commonly 
shared VSAM resources owned by 
the terminated RPL. 

6 
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IDAFREEB frees the index buffer 
(if the RPl is for a KSDS). 

IDASBF subtracts excess data 
buffers. 

IDARSTRT attempts to restart all 
deferred synchronous requests 
not in the terminated address 
space. 

IDA019SH disconnects the PLH. 

IDA019R1 sets a condition code 
in register 15 and returns to 
caller. 
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1 IDA019Rl 
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3 IDAWAIT 

4 IDA019RB 
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Figure 41. CHVTAD Proce •• ing--Convert. Key/RBA/RRH to Volume 
Serial and RBA 
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Nates for Figura 41 

1 When the CNVTAD macro is 
invoked, IDA019Rl is called to 
validate request options and 
parameter list. 

2 

3 

IDA019Rl calls IDA019SG to 
convert the parameter list 
(IDACHVPl) arguments to RBAs and 
volume serials. 

IDA019SG WAITs for previous I/O 
to be completed. 

IDA019RB is called for index 
search on keyed requests. 

5 The index record is searched to 
obtain an RBA for the base data 
record. 
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6 

7 

IDA019SG frees the buffer 
IDA019RB gotten for the index 
search. 

For an ESDS, the RBA is 
r~turned; for an RRDS, the RBA 
is calculated. 

8 IGX00006 (SVCI09) is called to 
obtain volume serials for each 
RBA. 

9 IGX00006 issues SVC 26 to 
'LOCATE' the volume serials. 

10 IDA019SG raturns to IDA019Rl. 

11 IDA019Rl returns to tha user. 
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Figura 42. ACQRANGE Procassing--Stagas a Ranga of Data from a 
VSAM Data Sat 
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Notes for Figure 42 

I 

2 

3 

5 

When the ACQRANGE macro is 
invoked. IDA019R1 is called to 
validate request options and 
parameter list. 

IDA019R1 calls IDA019SH to build 
an RBA pairs list (IDARBAPl) 
consisting of keys/RBAs/RRNs 
describing ranges of data. 

IDA019RZ is called to WAIT for 
previous I/O completion. 

IDA019RB is called to retrieve 
the starting key. 

IDA019RC is called to retrieve 
the ending key. 
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6 

7 

8 

9 

IDA019RZ is called to get next 
index record, if necessary. 

IDA019RZ is called to free the 
buffers. 

IDAMSSIF is called to issue SVC 
109 routing code 6 to acquire 
the data cylinders corresponding 
to the pairs of RBAs. 

When IDA019SH regains control 
after the acquire, IDA019SH 
returns the IDAACQPl, ECB WAIT 
list pointer, RPERREG, and 
RPlERRCD to IDA019R1. 

10 IDA019R1 WAITs or returns to 
user. 
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I 

Figura 43. MNTACQ Procassing--Mounts a Volume and Stages VSAM 
Records into It 
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Notes for Figure 43 

1 When the MNTACQ macro is 
invoked, IDA019Rl is called to 
validate request options and 
parameter list. 

2 IDA019Rl calls IDA019SL to mount 
the volume indicated by the 
parameter list. 

3 IDA019SL calls IDAEOVIF to mount 
the volumes. 

4 IDA019SL calls IDAMSSIF to issue 
SVC 109 to acquire the data 
cylinders corresponding to the 
pairs of RBAs. 

5 

6 

IDAMSSIF locks the AMBXs to 
prevent EOV from running during 
the acquire. 

IDA0192E is called to WAIT for 
previous I/O completion. 

IGX00006 (SVC 109 routing code 
6) is called and retrieves the 
volume serial numbers of the 
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7 

8 

9 

volumes specified by the RBA 
pairs. 

IGX00006 calls IDA0192E to 
acquire the data cylinders by 
converting RBAs or RBA pairs to 
cylinder extents and to build an 
acquire parameter list and ECB. 

IDA0192E calls IDA019SK to sort 
cylinder extents into ascending 
sequence. If it is not a 
virtual device, the WAIT list is 
posted with successful 
completion and return to caller. 
If it is a virtual device, SVC 
126 is called for acquire with 
deferred response. 

IDA0192E returns and passes the 
ECB WAIT list to IDA019SL. 

10 IDA019SL returns to IDA019Rl to 
WAIT or return to user. For a 
description of IHX00006, 
IDAOI92E, and IDAOI9SK, see 
OS/VS2 MVS Mass Storage System 
Extensions Logic: MSS 
Communicator (MSSC). 
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Figure 44. CHECK Process;ng--WAITs and POSTs ECBs 
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Notes for Figure 44 

1 

2 

3 

When the CHECK macro is 
invoked, IDA019Rl is called to 
validate request options and 
parameter list. 

If the previous request was 
CNVTAD, MNTACQ, and ACQRANGE, 
control passes to R1CHKMSS; 
otherwise, continues a normal 
CHECK with RICHECK. 

R1CHKMSS provides CHECK 
function and internal 
synchronization for requests 
that specify SYN. 

RICHKMSS calls IDA019SM to do 
WAIT processing. IDA019SM 
WAITs on ECBs if any are not 
posted complete, sets 
RPLERREG/RPLERRCD from the ECB 
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5 

completion code, and releases 
the ECBs and WAIT list. 

IDA019SM calls IGX00006 to free 
ECBs. 

IGX00006 calls IDA0192E to 
process FREEMAIN request. 
FREEMAIN is issued for groups 
of ECBs if all are posted 
complete. 

6-8 RICHKMSS provides RICHECK 
function for CNVTAD, MNTACQ, 
and ACQRANGE. It calls IDASBF 
to subtract excess buffers and 
IDALOCEX to find error exits 
and IDAEXITR to take the exit. 

9 IDA019Rl returns to user. 

For a description of IGX00006 
and IDA0192E, see OS/VS2 MYS 
Mass Storage System Extensions 
Logic: MSS Communicator (MSSC). 
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Figura 45. ENDREQ Procassing--WAITs, POSTs, and Fraas ECBs 
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Notes for Figure 4S 

1 When the ENDREQ macro is 
invoked, IDA019R1 is called to 
validate request options and 
parameter list. 

2 IDA019R1 calls IDA019RP, the 
EHDREQ processing module. 

3 

If previous request was MHTACQ 
or ACQRAHGE, IDA019RP calls 
IDA019SM to WAIT for I/O 
completion. 

IDA019SM WAITs on the ECBs; if 
any are not posted, sets 
RPLERREG/RPLERRCD from the ECB 
post code. 

4 IDA019SM calls IGX00006 to free 
ECBs. 
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S 

6 

7 

8 

IGY00006 calls IDA0192E to 
process FREEMAIN request. 
FREEMAIN is issued for groups of 
ECBs if all are posted complete. 

EHDREQ processing for buffer 
flushing and error exits 
continues on return to IDA019RP 
from IDA019SM. 

IDA019RP returns control to 
IDA019R1. 

IDA019RP returns control to 
user. For a description of 
IGX00006 and IDA0192E, see 
OS/VS2 MVS Mass Stpraal Svst,m 
Extensions Logic: MSS 
Communicator (MSSC). 
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I/O-MANAGEMENT COMPENDIUMS 

1 IDAM19R3 

2 IGC121 

3 PGFIX Routine 

4 PGFREE Routine 

I 
5 IDA121A2 

6 IECSCRI 

7 Basic I/O Supervisor 

8 1/0 Supervisor 
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Post Status Routine 
(See Figure 47) 

I 

9 Recovery Termination 
Manager 

10 IDAI21F2 

I 

I 

II Recovery Termination 
Manager 

12 IDA121FI 

I 
I 

13 IDA019SE 
IDADRQ 

14 IDAOl9SE 
IDAEOVIF 

I 

15 Recovery Termination 
Manager 

16 IDAM19R3 
PIODFRR 

I 
I 

Figure 46. I/O Management: Translating Virtual Addresses to 
Real Addresses and Completing a Channel Program for 
I/O 
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Notes for Figure 46 

1 Buffer management requests I/O 
management to read or write data. 
IDAM19R3 prepares for 
supervisor-state processing and 
passes a request on to IGC121. 

2 IGC121 chains together the CPAs 
required for the request and 
determines whether the RBAs of 
records or control intervals in the 
request are covered by the extent 
definition blocks CEDBs) that exist 
for the data set. IGC121 builds 
lists of virtual and real addresses 
for use by the channel program that 
the I/O supervisor will execute to 
do I/O. 

3 The PGFIX routine fixes in real 
5toraga the virtual pages that 
contain the buffers required to do 
the I/O. 

5 

6 

7 

The PGFREE routine releases pages 
that have been fixed in real storage 
in the case where an error occurs in 
virtual-to-real address translation 
and IGC121 cannot continue with the 
request. 

IDA121A2 completes the segments of 
channel programs passed to it by 
IGC121 Cor by the auxiliary storage 
manager, which enters I/O management 
at IDA121A2) and chains them 
together to form a single channel 
program for use by the I/O 
supervisor. 

IECSCRl converts the physical-record 
number in the first channel program 
segment into a sector value for use 
with devices having rotational 
position sensing. 

The basic I/O supervisor receives a 
STARTIO request from IDA121A2. It 
schedules the I/O and returns to 
IDA121A2. 
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8 After I/O completion, the I/O 
supervisor post status routine 
determines whether the I/O Was 
successful and decides which VSAM 
end appendage should get control. 

9 The recovery termination manager 
gets control when an error occurs in 
the control program. If a 
functional recovery routine has been 
set up to get control in case of an 
error, the recovery termination 
manager gives control to it. 

10 IDA121F2 is the functional recovery 
routine for IDA121A2. It frees 
pages fixed in real storage by 
IGC121, releases the local lock that 
IDA121A2 obtains for storage 
protection, and issues an SDUMP 
macro to record information in 
SYS1.DUMP. 

11 See step 9 note. 

12 IDA121Fl is the functional recovery 
routine for IGC121. Its processing 
is similar to that described in step 
10 note. 

13 When IDAM19R3 defers a request 
because End of Volume is processing 
and the request requires that the 
processing be completed or that End 
of Volume do other processing for 
the request, IDADRQ awaits an 
indication that End of Volume is 
finished. 

14 IDAEOVIF handles a request from 
IDAM19R3 for End-of-Volume 
processing. IDAM19R3 expects End of 
Volume to create an EDB to cover 
some RBA in the request from buffer 
management. 

15 See step 9 note. 

16 PIODFRR is the functional recovery 
routine for IDAM19R3. It releases 
the local lock that IDAM19R3 may 
have obtained for storage protection 
and issues an SDUMP macro to record 
information in SYS1.DUMP. 
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Figure 47. I/O Management: Processing after I/O Supervisor 
Completes I/O 
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Notes for Figura 47 

1 

2 

3 

5 

6 

7 

8 

After 110 completion, the 110 
supervisor post status routine 
determines whether the 110 was 
successful and decides which VSAM 
end appendage should get control. 

IDA121A3 indicates 110 completion 
in the BUFCs and does 
housekeeping following successful 
I/O and provides for the caller 
of I/O management to get control 
back. 

Call to SMFIOCHT to record block 
counts (I/O) and device connect 
time. 

When I/O ~ctivity is being 
allowed to continue to 
completion, but no new I/O is 
being started (for quiescing the 
task), IECVQCHT decrements the 
count of outstanding I/O. (When 
the count is reduced to 0, the 
task can be closed down.) 

For a synchronous request, the 
POST routine indicates in an ECB 
that I/O has completed. 

For an asynchronous request or 
for a synchronous request when 
End of Volume is waiting to 
process, the Stage II exit 
effector schedules IDAI21A5. 

IDA121A5 itself gets control 
asynchronously in relation to the 
end appendage to give control 
back to the requester of I/O or 
to End of Volume. 

See step 4 note. 
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9 

10 

11 

12 

13 

15-21 

22 

The PGFREE routine releases pages 
fixed in real storage by IGCI21. 

The recovery termination manager 
gets control when an error occurs 
in the control program. If a 
functional recovery routine has 
been set up to get control in 
case of an error, the recovery 
termination manager gives control 
to it. 

IDA121F3 is the functional 
recovery routine for IDAI21A3. 
It duplicates the processing of 
IDAI21A3, in order to continue 
processing if possible. 

F3FRR is a functional recovery 
routine within IDAI21F3. It 
frees pages fixed in real storage 
by IGC121 and issues an SDUMP 
macro to record information in 
SYSl.DUMP. 

IDA121A4 indicates completion in 
BUFCs whose I/O completed and 
error in the BUFC whose I/O 
failed. It retries I/O that yet 
has a chance to complete 
successfully. It does 
housekeeping and provides for the 
caller of I/O management to get 
control back. 

Call to SMFIOCNT to record block 
counts (I/O) and device connect 
time. 

See notes for steps 4 through 10. 

IDA121F4 is the functional 
recovery routine for IDAI21A4. 
It frees pages that were fixed in 
real storage by IGC121 and issues 
an SDUMP to record information in 
SYS1.DUMP. 
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This directory identifies the method of operation diagrams and 
program organization compendiums for the modules and external 
procedures of VSAM. The module directory and the external 
procedure directory contain the same information, ordered 
differently. 

MODULE DIRECTORY 

Module 
Nama 

AMDUSRF9 

The module directory is organized alphabetically by symbolic 
module name. It lists the module's descriptive name, its 
external procedure names (external entry points), the component 
to which it belongs, and the method of operation diagrams and 
program organization figures that refer to it. 

The components are identified by: 

C Close 
C/R Checkpoint/restart 
CBM Control block manipulation 
EOV End of volume 
II ISAM interfac~ 
10M I/O management 
o Open 
RM Record Management 

Descriptive 
Nama 

IMDPRDMP format 
appendage 

External 
Procedure 
Names 

IMDUSRF9 

Component 

Method of 
Operation 
Diagrams 

Program 
Organization 
Figures 

IDACKRA1 ESTAE IDACKRA1 C/R AJ,AK,AL1, 
AM 

17,18 

IDAICIA1 ISAM-interface: data-set 
management recovery 
routine 

IDAIIFBF ISAM interface: FREEDBUF 
processing 

IDAIIPM1 ISAM interface: QISAM 
load-mode processing 

IDAIIPM2 ISAM interface: QISAM 
scan-mode processing 

IDAIIPM3 ISAM interface: BISAM 
processing 

IDAIISM1 ISAM interface: SYNAD 
processing 

IDAM19R3 Problem-state I/O driver 
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IDAICIA1 II 

IDAIIFBF II 

IDAIIPM1 II 

IDAIIPM2 II 

IDAIIPM3 II 

IDAIISM1 II 

IDA019R3 10M 

PIODFRR 10M 

AG 11 

BU2 

BU1 

BU1 

BU2 

BU2 

BG1,BS1,BS2, 20,22,38,46 
BS3,BS4,DAl, 
DA2,DA3 

DA1 46 
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External Hethod of Prograll'l 

L Hodule Descriptive Procedure operation organization 
Name Name Names Component Diagrams Figures 

IDAOCEAl Data-set manavement IDAOCEA1 O/C/EOV AF,AG 8,10,11,12, 
recovery routine (force 16,39 
close executor 

IDAOCEA2 Task close executor IDAOCEA2 O/C/EOV AH1,AH2,AH3 8,39 

IDAOCEA4 BLDVRP/DLVRP ESTAE IDAOCEA4 O/C/EOV AF,AG 10,16 
routine 

IDAOA05B Restart IDAOA5B C/R AJ,AL1,AL2 18 

IDAOC05B SSCR and i niti al DEB IDAOC05B C/R AK 18 
processing 

IDAOC06C Checkpoint IDAOC06C C/R AI,AJ 17 

IDAOI96C SSCR build and cleanup IDAOI96C C/R AJ 17 

IDA019C1 Control block IDA019C1 CBM CA,CB1,CB2 
manipulation 

IDA019RA Direct record locate IDA019RA RM BC,BE,BH1,BJ 20,21,22,24 

IDA019RB Index search IDA019RB RM BC,BH1,BH8, 22,34 
BJ,BM 

IDA019RC Search compressed index IDA019RC RM BC,BH1,BH2, 22,24,25,32 
block BH6,BI,BJ, 

BM,BS4 

IDA019RD DD DUMMY processing IDA019RD RM 

L IDA019RE Control-interval split IDA019RE RM BH1,BH3,BH7 24,25,27,28, 
32 

IDAREPOS RM 

IDA019RF Control-area split IDA019RF RM BH1,BH2,BH3, 24,25,26,27, 
BH4,BH5 33,34 

IDA019RG Index create IDA019RG RM BG1,BG2,BG3, 26,29,30,31 
BG4,BG5,BK2 

IDAIST RM BG3,BG4,BG5, 29,30 
BH9 

IDA019RH Index insert IDA019RH RM BH3,BH6,BH7, 27,32,33,34 
BH8 

IDAIVIXB RM 

IDASPACE RM 

IDAIXCHK RM 

IDA019RI Index upgrade IDA019RI RM BH4,BH5,BH7, 28,33,34 
BH8,BH9 

IDAHLINS RM BH4 28 

IDANEWRD RM BH4 28 

IDA019RJ Split index record IDA019RJ RM BH4,BH7,BH8, 34 
BH9,BH10 

L 
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Externll Method of Pragrlm 
Hadule De.crlptlve Procedure operation Organizltlan 

~ NI.a NI.e NI.e. c~lIPanant Dlagrl •• Figura. 
IDAR RM BG5,BH9,BHlO 30 

IDAWR RM BG4,BG5,BHIO 30,31 

IDA019RK Preformat IDA019RK RM BG2,BH4,BH8, 24,26,28,29 
BH9,BK2,BN2, 
BOl 

IDA019RL Data modify IDA019RL RM BH2,BI 24, 25 

IDA019RM Data insert IDA019RM RM BE,BF,BH1, 24,25,26, 
BH2,BH3 27,28,46 

IDACHKKR RM 

IDA019RH Indexing subroutine. IDA019RN RM 

IDAAQR RM BG3,BG4,BG5, 29,30,33,34 
BH8,BH9 

IDAER RM BG5 30 

IDARELIR RM 

IDA019RO Verify IDA019RO RM BM 

IDA019RP EHDREQ and JRHAD IDA019RP RM BKl,BK2 

IDAENDRQ RM BKl,BK2 31 

IDAPFREE RM 

IDAPGETM RM 

IDAPTCBV RM 

IDATJXn RM BN1,BN3 20,21,24,25, 
26,27,35,38 

IDAUPXn RM 

IDA019RQ Relative record IDA019RQ RM B01,B02 35 
subroutines 

IDA019RR Relative record driver IDA019RR RM BC,BD,BJ,BOl 23,25,35 

IDAGXCTL RM 

IDARRDRL RM BJ,BOl 23,35 

IDA019RS Spanned record data IDA019RS RM BH2,BI 24,25 
modify 

IDAADSEG RM BH1,BH2 24,25 

IDAMVSEG RM BH1,BH2 24,25 

IDA019RT Spanned record data IDA019RT RM BE,BF,BHl 24 
insert 

IDADARTV RM BC,BD 20,21 

IDAJRNSR RM 

j 
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External Method of Prograll 

L 
Module Descriptive Procedure Operation organization 
Name Name Names Component Diagrams Figures 

IDASPHPT RM 

IDA019RU Alternate-index upgrade IDA019RU RM BC.BD.BE. 37 
driver BHl.BI.BR 

IDAXGPLH RM BBI 

IDA019RV Locate previous IDA019RV RM 28 
sequence-set record 

IDAADVPH RM BD 21 

IDARVRSI RM 38 

IDA019RW Buffer management. IDA019RW RM 38 
part 2 

IDAABF RM BH4 28.35.38 

IDAAIBF RM 38 

IDAFRBA RM BH3.BS1.BS2. 22.38 
BS4 

IDAGWSGW RM 38 

IDA019RX Path processing driver IDA019RX RM BQ 36 

IDAFRSHR RM 

IDAGETWS RM 

IDARELWS RM 

IDARXBD RM 

IDASHIHX RM 

IDA019RY Shared resources buffer IDA019RY RM BP1.BP2.BP3. 38 
management BS1.B52.DAl 

IDA019RZ Buffer management IDA019RZ RM BC.BSl.BS2. 38 
interface BS4 

IDABHCl RM 

IDAEXCL RM 38 

IDAFREEB RM BC.BD.BE. 20.21.22. 
BG1.BG5.BH3. 23.24.26. 
BH4.BH5.BM. 27.28.30. 
BH1.BH2.BH3. 33.34.35. 
B01.B02.B51. 38,40 
BW 

IDAGNFL RM BG3.BH3.BH8 29.30.33. 
34.38 

IDAGNHFL RM BE.BF,BGI. 24,26.27.28. 
BG4,BH4,BH5, 35.38 
BH2.BOl 

IDAGHXT RM BC.BD.BH4. 20,21,23. 
BH1,BOI 28,35.38 
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External Method of Program 
Hodule Descriptive Procedure Operation Organization 

;) Name Name Names Component Dfagrams Figures 

IDAGRB RM BC,BE,BHl, 21,22,23, 
BH3,BH4,BH5, 27,28,33, 
BH9,BHlO,BJ, 34,35,38, 
BM,BNl,BOl, 46,48 
852,853 

IDAGW5EG RM 38 

IDAINVAL RM 

IDAGXU RM 

IDAMRKBF RM 38 

IDARLXU RM 

IDASBF RM 8E.BH5,BKl, 22,27,28, 
BNl,BN2,BW 35,38,40, 50 

IDA5CH8F RM 38 

IDAWAIT RM B52,853,854 22,38,47,48 

IDAWR8FR RM 8E,BG2,8H3, 20,24,25, 
BH4,BH5,BH8, 26,27,28, 
BH9,BKl,8K2, 32,35,38,40 
BN2,BH3,80l, 
802 

IDAWRT8F RM 

IDAWRTBR RM 38 

J IDA019RO 31 bit support interface IDA019RO RM 20,21,23,40 

IDA019Rl Decode and validate IDA019R1 RM AD7,8B1,BKl, 12,14,20,21, 
8K2,BL 23,24,35,36, 

41,42,43,44, 
45 

IDA019R2 Buffer management, IDA019R2 RM B51,B52,BS3, 38,40 
part 1 DA1 

IDA019R4 Keyed/addressed request IDA019R4 RM BC,BD,8E, 20,21,22,24, 
driver BF,BHl,BH3, 25,36,37 

BQ,BR 

IDA019R5 I/O-error analysis IDA019R5 RM BB3,8K1,BL 38 

IDALOCEX RM 44 

IDAEXEX RM 38 

IDAEXITR RM BK1,BL 

IDA019R8 Control-interval IDA019R8 RM BM,BHl,8N2 
processing BN3 

IDA019SA Control-interval IDA019SA RM BE,BF,8G1, 26,29,30 
initialization--create BG2,8G3,BK2 
entry-sequenced data set 
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L External Method of Program 
Module Descr i pt ive Procedure operation Organization 
Name Name Names Component Diagrams Figures 

IDA019SB Dynamically build IDA019SB RM 25,26,28,29, 
channel program area for 34,35,38,39, 
shared resources 40,46 

IDA019SC Space manager IDA019SC RM BI 

IDAPTSPC RM 

IDA019SD Delete index entry IDA019SD RM BI 

IDAERKEY RM 

IDA019SE I/O error service IDA019SE RM BB3,BE,B01, 
routines BP1,BP3,8S2, 

BV,DA1,DA2, 
DA4 

IDADRQ RM BP1,BP3,BS2, 24,35,38, 
DA1 46,49,52 

IDAEOVIF RM BE,BG2,BN2, 26,28,29,34, 
B01, DAl ,DA2, 46,49 
DA4 

IDAGOCMP RM 

IDAGOIRB RM 

IDAGOSRB RM 

~ IDARSTRT RM BW 40 

IDA019SF Control-area IDA019SF RM BH4 28 
split-spanned records 

IDA019SG Convert keys/RRNs to IDA019SG RM BX1 41 
RBAs 

IDA019SH Acquire a range of IDA019SH RM BX3 42 
keys/RBAs/RRNs 

IDA019SK Sort acquire list IDA019SK 43 
extents 

IDA019Sl Mount volume and acquire IDA019Sl RM BX2 43 

IDA019SM Check and ENDREQ support IDA019SM RM 44,45 
for MNTACQ/ACQRANGE 
request 

IDA019SN Terminate RPl IDA019SN RM BW 40 

IDA019ST Trace IDA019ST RM BVl 

IDA019SU R/M trace I/O IDA019SU RM BV2 

IDA019SV Validate cross-memory IDA019SV RM 
mode 

IDA019SW SRB mode routines IDA019SW RM 

IDATIME RM 

L 
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External Method of Program ..J Module Descripttve Procedure operation organization 
Name Name Names component Diagrams Figures 

IDA019S1 Improved IDA019S1 RM BH1,BH3 
control-interval 
processing driver 

IDA019S2 Fast path I/O driver IDA019S2 RM 

UPADWAIT RM 

IDA019S3 Improved IDA019S3 RM BH1,BH3 
control-interval 
processi ng-I/O 
management 

IDA019S4 Disabled exit routine IDA019S4 RM 

IDA019S6 Control interval rebuild IDA019S6 RM BC,BD,BH3 21,22 

IDA019S7 Control block update IDA019S7 RM 
facility 

IDACBUF RM 

IDAUCBY RM 

IDAATECK RM 

IDA019S8 Control block update IDA019S8 RM 
facility support 
routines 

IDASYCX RM 

IDA0192A YSAM open string IDA0192A 0 AC1,AC2,AC7, 5,6,7,11 J AG 

IDA0192B Open a cluster IDA0192B 0 AC4,AL1 8,18 

IDA0192C Catalog interface IDA0192C 0 AC2,AC4,AD6, 5,6,8,12, 
AD7,AE2,AL1, 14,15,18,39 
BTl 

IDA0192D Stage/destage IDA0192D O/C/EOY AD6,AE2,BT2 8,12,14,18, 
(ACQUIRE/RELINQUISH) 39 

IDA0192E Stage by RBA or RBA IDA0192E 43-45 
range (ACQUIRE) 

IDA0192F Open base cluster, path, IDA0192F 0 AC3,AC4,AC5, 8,18 
and upgrade alternate AC6 
index 

IDA0192G Data-space security IDA0192G 0 15 
verification 

IDA01921 ISAM interface: open IDA01921 II AC1,AC7 7 
processing 

IDA0192M Virtual-storage manager IDA0192M O/C/EOY AL2 8,10,16 

IDA0192P YSAM open/close/EOY: IDA0192P 0 AD5,AD6,AE2, 8,12,14,18, 
problem determination AH3 39 

IDA0192S VSAM open/close/EOY: SMF IDA0192S 0 AC7,AD6,AE2 8,12,14,39 
record build 

IDA0192Y Volume mount and verify IDA0192Y 0 AC3,BTl 5,8,18,39 
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Moduli De.criptlv. Proc.dure operltton organtzltlon 
Nlm. Hlme Him •• Componlnt Dtlgrln 'tsur •• 

IDA0192W Channel-program-are. IDA0192W 0 AC1,AC4 8,10 
butld 

IDA0192X VVDS m.nager tnterface IDA0192X 0 8 
rout'ne 

IDA0192Y Str'ng bu'ld and IDA0192Y O/C AC1,AC4,AC5, ',10,12,14, 
shared-resource ADf,AF1,AHS, 16,18 
processor AL ,AL2 

IDA0192Z Control-block build IDA0192Z 0 AC4,ALl 8,18 

IDA0195A VSAM SHAP format rout'ne IDA0195A O/C/EOY 

IDA02008 Close a cluster IDA02008 C AD1,AD3,AD4, 12 
AD6 

IDA0200S ISAM interface l close IDA0200S II AD1,AD7 11 
proces.'ng 

IDA0200T VSAM close string IDA0200T C AD1,AD2,AD3, 12 
AD4,AD5,AD7 

IDA02318 Close (TYPE=T) a cluster IDA02318 C AE1,AE2 14 

IDA0231T VSAM close (TYPE=T) IDA0231T C AE1,AE2 14 
string 

IDA0557A VSAM end-of-Yolume IDA0557A EOV 8T1,8T2 39 

L 
IDA05578 VSAM end-of-Yolume 2 IDA05578 EOV BT1,BT2 39 

IDA0557X VSAM ICF extend IDA0557X EOV 8T2 39 

IDA121A2 Actual block processor IDA121A2 10M DA2,DA3,DA4 46 

IDA121F2 10M DA3 46 

IDA121A3 Normal end appendage IDA121A3 10M DA4 47 

F3FRR 10M DA4 47 

IDA121F3 10M DA4 47 

IDAUPAD 10M DA4 47 

IDA121A4 Abnormal end appendage IDA121A4 10M DA5 47 

IDA121F4 10M DA5 47 

IDA121A5 Asynchronous routine IDA121A5 10M DA4,DA5 47 

IDA121A6 Purge routine IDA121A6 10M 

IDA121CV Communication vector 10M 
table <IEZABP) 

IEFVAMP AMP paramater IEFNB902 
intarpreter 

IFG0192A VSAM O/C/EOV string load IFG0192A O/C/EOV AF 5,7,8,11, 
(interface between the 12,14 
control program and VSAM 
O/C/EOV) 
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~ Module Descripttve Procedure operation organization 
Name Name Names Component Diagrams Figures 

IFG0192Y BLDVRPI'DLVRP load IFG0192Y OI'CI'EOV 10,16 
routine 

IGC121 Supervisor-state II'O IGC121 10M DA1,DA2,DA3 46 
driver 

IDA121F1 10M DA2 46 

IGXOOO06 VSAM MSS support SVC IGXOOO06 41,43-45 

IGXOO029 VSAM CBUF SVC IGXOOO29 RM 
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EXTERNAL PROCEDURE DIRECTORY 

Procedure 
Name 

F3FRR 

IDAABF 

IDAADSEG 

IDAADVPH 

IDAAIBF 

IDAAQR 

IDAATECK 

IDABNCI 

IDACBUF 

IDACHKKR 

IDACI96C 

~ IDACKRAI 

IDADARTV 

IDADRQ 

IDAENDRQ 

IDAEOVIF 

IDAER 

IDAERKEY 

IDALOCEX 

IDAEXCL 

IDAEXEX 

IDAEXITR 

IDAFRBA 

Module 
Name 

Descriptive 
Name 

IDA121A3 Functional recovery routine Cof 
IDAI21F3) 

IDA019RW Buffer management: add buffer to 
placeholder (PLH) 

IDA019RS Insert a spanned-record-segment 
entry into a sequence-set record 

IDA021RV Advance placeholder backwards 

IDA019RW Add insert buffer to chain 

IDA019RH Split index record: assign RBA to 
the index record 

IDA019S7 Determines if add to end of key 
range or split 

IDA019RW Establish a new CI in the buffer 
pool 

IDA019S7 Update the VSI 

IDA019RM Check key for proper key range 

IDAOI96C Free VSAM checkpoint/restart 
storage 

IDACKRAI Checkpoint/restart: ESTAE 

IDA019RT Retrieve a spanned record 

IDA019SE Data Insert: defer the request 
until the device is available 

IDA019RP ENDREQ request 

IDA019SE Data insert: interface to VSAM 
end-of-volume 

IDA019RN Index create: erase dummy entry 
from the index record 

IDA019SD Erase index entry from index record 

IDA019R5 Determine which exit to take 

IDA019RZ Exclusive control 

IDA019R5 Exit to user exception routine 

IDA019R5 Exit to user routine 

IDA019RW Buffer management: determine next 
RBA for sequential processing 
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Method of 
operation 
Diagrams 

DA4 

BH4 

BH1,BH2 

BD 

Progra. 
Organization 
Figures 

47 

28,35,38 

24,25 

21 

38 

BG3,BG4,BG5, 29,30,33,34 
BG8,BH9 

AJ,AL2 17,18 

AJ,AK,AL1, 17,18 
AM 

BC, BD 20, 21 

BP1,BP3,BS2, 24,35,38,46 
DAI 

BK1,BK2 31 

BE,BG2,BN2, 26,28,29,34, 
B01,DA1,DA2, 46 
DA4 

BG5 30 

BK1,BL 

38 

38 

BH3,BS1,BS2, 22,38 
BS4 
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Method of program 
operation Organization 
Diagrams ,Igure. 

Procedure Module De.crlptlve 
Nama Nama Name 
IDAFREEB IDA019RZ Fr ••• buff.r BC,BD,BE, 

BG1,B05,BH3, 
BH4,BHS,BM, 
BN1,BN2,BN3, 
B01,B02,BS1 

20,21,22,23, 
24,25,27,28, 
30,33,34,35, 
38 

IDAFRSHR 

IDAOETWS, 

IDAONFL 

IDAGNNFL 

IDAGNXT 

IDAOOCMP 

IDAOOIRB 

IDAGOSRB 

IDAGRB 

IDAGWSEG 

IDAGWSGW 

IDAGXCTL 

IDAGXU 

IDAHLINS 

IDAICIA1 

IDAIIFBF 

IDAIIPMI 

IDAIIPM2 

IDAIIPM3 

IDAIISMI 

IDAIST 

IDAIHVAl 

IDA019RW R.l ••••• the ind.x if it h.d b •• n 
obt.in.d for .h.r.d u •• 

IDA019RX G.t work'ng .tor.g. 

IDA019RZ Buff.r m.n.gem.ntl obt.'n .n empty 
buff.r 

IDA019RZ Buff.r m.n.gement l obt.'n n.xt 
.mpty buff.r for the pl.c.hold.r 

IDA019RZ Buff.r m.n.gement l obt.in n.xt 
buffer in s.qu.nce 

IDA019SE Cross-m.mory po.t 

IDA019SE C.ll EOV 

IDA019SE Sch.dul. IRB for EOV 

IDAOl9RZ Buffer m.n.gem.nt l obt.in the 
buffer that cont.ins the sp.cified 
RBA 

IDA019RZ Get a work segm.nt (for .h.red 
resource.) 

IDA019RW Gat. work s.gm.nt 

IDA019RR Gat .xclusive control 

IDA019RW Gat exclusive us. of an .lr •• dy 
own.d buffer 

BE,BF,B01, 24,26,27,28, 
BG4,BH4,BH5, 35,38 
BN2,B01 

BC,BD,BH4, 20,21,23,28, 
BN1,B01 35 38 

BC,BE,BH1, 21,22,23,27, 
BH3,BH4,BH5, 28,33,34,38 
BH9,BH10,BJ, 
BM, BN1,B01, 
BS2,BS3 

38 

38 

IDAOl9RI Insert entry into index-set record BH4 

IDAICIA1 ISAM interface: dat.-set management AG 
recovery routine 

28 

11 

IDAIIFBF ISAM interface: FREEDBUF proc.ssing BU2 

IDAIIPMI ISAM interface: load-mode BUI 
processing 

IDAIIPM2 ISAM interface: QISAM scan-mode 
processing 

IDAIIPM3 ISAM interface: BISAM processing 

IDAIISMI ISAM interface: SYHAD processing 

IDAOl9RG Index create: insert entry into 
index record 

IDAOl9RW Invalidate buffer contents 

BUI 

BU2 

BU2 

BG3,BG4,BG5, 29,30 
BH9 
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Procedure Module Descripttve 
Name Name Naml! 

IDAIVIXB 

IDAIXCHK 

IDAJRNSR 

IDAMRKBF 

IDAMVSEG 

IDANEWRD 

IDAOCEAl 

IDAOCEA2 

IDAOCEA4 

IDAPFREE 

IDAPGETM 

IDA019RH Index insert: invalidate buffers 
containing a copy of the modified 
index record 

IDA019RH Checks that there is room in the 
index record for any entry to 
become the last entry in the 
record. 

IDA019RT Journal a spanned-record segment 

IDA019RZ Mark a buffer 

IDA019RS Move a segment 

IDA019RI Initialize a new sequence-set 
record 

IDAOCEA1 Data-set management recovery 
routine (force close executor) 

IDAOCEA2 Task close executor 

IDAOCEA4 BLDVRP/DLVRP ESTAE routine 

IDA019RP Free dummy ACB obtained by IDAPGETM 

IDA019RP Build dummy ACB with null function 
code 

IDA019RP Validate the current TCB 

IDA019SC Reclaim control interval 

Method of 
operation 
Diagra",. 

BH1,BH2 

BH4 

AF,AG 

AH1,AH2,AH3 

AF,AG 

38 

24, 25 

28 

8,10,11,12, 
16,39 

8,39 

10,16 

IDAPTCBV 

IDAPTSPC 

IDAR 

IDARElIR 

IDARELWS 

IDAREPOS 

IDARLXU 

IDA019RJ Split index record: read the record BG5,BH9,BH10 30 

IDA019RN Release an RBA for an index record 

IDARRDRl 

IDARSTRT 

IDARVRSI 

IDARXBD 

IDASBF 

IDASCHBF 

IDASHINX 

IDASPACE 

IDA019RX Release working storage 

IDA019RE Reposition placeholder 

IDA019RW Release exclusive Use of an owned 
buffer 

IDA019RR Direct record locate for relative 
record 

IDA019SE Restart 

IDA019RV Order buffers 

IDA019RX Increase working buffer length 

IDA019RZ Buffer management: remove buffers 
from placeholder 

IDA019RZ Share a buffer 

IDA019RW Obtains the index of a data set for 
shared use 

IDA019RH Check an index record to ensure it 
can be split 
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BJ,BOl 

BE,BH5,BK1, 
BN1,BN2 

38 

22,23,27,23, 
35,38 
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Program 
Procedure Module Descriptive 

Name 

Method of 
operation 
Diagrams 

Organization ~ 
Name Name Figures ,..", 
IDASPNPT 

IDAT JXIT 

IDASVCX 

IDATMSTP 

IDAUCBV 

IDAUPAD 

IDAUPXIT 

IDAWAIT 

IDAWR 

IDAWRBFR 

IDAWRTBF 

IDAXGPLH 

IDAOA05B 

IDAOC05B 

IDAOC06C 

IDAOI96C 

IDA019Cl 

IDA019RA 

IDA019RB 

IDA019RC 

IDA019RD 

IDA019RE 

IDA019RT Make an index entry for a 
spanned-record segment 

IDA019RP Control-interval request: Take the 
Journal exit 

IDA019S8 Perform the VSI update on the 
specified cluster 

IDATMSTP Controls which data sets are 
datestamp processed 

IDA019S7 Update control blocks from the VSI 

IDA121A3 User processing exit for request 
resumption 

IDA019RP User processing routine (UPAD): 
take UPAD, if present and active, 
and set up parameter list with 
common user information 

BN1,BN3 

AC4 

20,21,24,25, 
26,27,35,38 

IDA019RZ Buffer management: wait for BS2,BS3,BS4 22,38,41,42 
completion of I/O operations 

IDA019RJ Split index record: write the index BG4,BG5,BHI0 30, 31 
record 

IDA019RZ Buffer management: write the buffer BE,BG2,BH3, 
BH4,BH5,BH8, 
BH9,BKl,BK2, 
BN2,BN3,B01, 
B02 

IDA019RZ Write a buffer 

IDA019RU Get a placeholder 

IDAOA05B Checkpoint/restart: restart 

IDAOC05B Checkpoint/restart: SSCR and 
initial DEB processing 

IDAOC06C Checkpoint/restart: checkpoint 

IDAOI96C Checkpoint/restart: SSCR build and 
cleanup 

IDA019Cl Control block manipulation 

IDA019RA Direct record locate 

IDA019RB index search 

IDA019RC Search compressed index block 

IDA019RD DD DUMMY processing 

IDA019RE Control-interval split 

BBI 

AJ,AL1,AL2 

AK 

AI,AJ 

AJ 

CA,CBl,CB2 

BC,BE,BH1, 
BJ 

BC,BHl,BH8, 
BJ,BM 

BC,BHl,BH2, 
BH6,BI,BJ, 
BM,BS4 

BHl,BH3,BH7 

20,24,25,26, 
27,28,32,35, 
38 

18 

18 

17 

17 

20,21,22,24 

22,34 

22,24,25,32 

24,25,27,28, 
32 
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Method of Progra. 

L Procedure Module Descriptive Operation Organlzltlon 
Name Name Name Diagrams Flguras 

IDA019RF IDA019RF Control-area split BH1,BH2,BH3. 24,25,26,27. 
BH4,BH5 33,34 

IDA019RG IDA019RG Index create BG1,BG2,BG3, 26.29,30,31 
BG4,BG5,BK2 

IDA019RH IDA019RH Index insert BH3,BH6,BH7, 27,32,33,34 
BH8 

IDA019RI IDA019RI Index upgrade BH4,BH5,BH7. 28,33,34 
BH8.BH9 

IDA019RJ IDA019RJ Split index record BH4,BH7,BH8, 34 
BH9,BHI0 

IDA019RK IDA019RK Preformat BG2,BH4,BH8. 24,26,28,29 
BH9,BK2,BN2, 
BOI 

IDA019RL IDA019RL Data modify BH2.BI 24.25 

IDA019RM IDA019RM Data insert BE.BF,BH1, 24.25.26,27, 
BH2.BH3 28.46 

IDA019RN IDAC19RN Indexing subroutines 

IDA019RO IDA019RO Verify BM 

IDA019RP IDA019RP ENDREQ and JRNAD BK1,BK2 

<..., 
IDA019RQ IDA019RQ Relative record subroutines B01.B02 35 

IDA019RR IDA019RR Relati ve record driver BC.BD,BJ, 23,25,35 
BOI 

IDA019RS IDA019RS 5panned record data modify BH2,BI 24,25 

IDA019RT IDA019RT Spanned record data insert BE,BF,BHl 24 

IDA019RU IDA019RU Alternate-index upgrade driver BC,BD,BE, 37 
BHI,BI,BR 

IDA019RV IDA019RV Locate Previous sequence-set record 28 

IDA019RW IDA019RW Buffer management, part 2 38 

IDA019RX IDA019RX Path processing driver BQ 36 

IDA019RY IDA019RY Shared resources buffer management BP1,BP2,BP3, 38 
BS1,BS2,DAl 

IDA019RZ IDA019RZ Buffer management interface BC.B51,BS2, 38 
B54 

IDA019Rl IDA019Rl Record management: request decode AD7,BB1.BK1, 12.14,20,21, 
and validate BK2,BL 23,24.35,36 

IDA019R2 IDA019R2 Buffer management, part 1 BS1.B52.B53, 38 
DAI 

IDA019R3 IDAM19R3 I/O management: problem-state I/O BGl,BSl,B52, 20,22,38,46 
driver B53.BS4,DAl. 

DA2,DA3 
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Procedure Module Descr i pt tve 
Name Name Name 

IDA019R4 

IDA019R5 

IDA019R8 

IDA019SA 

IDA019SB 

IDA019SC 

IDA019SD 

IDA019SE 

IDA019SF 

IDA019SG 

IDA019SH 

IDA019SK 

IDA019SL 

IDA019SM 

IDA019SN 

IDA019SV 

IDA019SW 

IDA019S1 

IDA019S2 

IDA019S3 

IDA019S4 

IDA019S6 

IDA019S7 

IDA019S8 

IDA0192A 

IDA0192B 

IDA019R4 Keyed/addressed request driver 

IDA019R5 I/O error analysis 

IDA019R8 Control-interval processing 

IDA019SA Control-interval 
initialization-create 
entry-sequenced data set 

IDA019SB Dynamically build channel program 
area for shared resources 

IDA019SC Space manager 

IDA019SD Delete index entry 

IDA019SE I/O error service routines 

IDA019SF Control-area split-spanned records 

IDA019SG Convert keys/RRNs/RBAs to RBAs 

IDA019SH Acquire a range of keys/RBAs/RRNs 

IDA019SK Sort acquire list extents 

IDA019SL Mount volume and acquire 

IDA019SM CHECK and ENDREQ support for MNTACQ 
and ACQRANGE request 

IDA019SN Terminate RPL 

IDA019SV Validate cross-memory mode 

IDA019SW SRB mode routines 

IDA019S1 Improved control-interval 
processing driver 

IDA019S2 Fast path I/O driver 

IDA019S3 Improved control-interval 
processing-I/O management 

IDA019S4 Disabled exit routine 

IDA019S6 Control interval rebuild 

IDA019S7 Control block update facility 

IDA019S8 Control block update facility 
support routines 

IDA0192A VSAM open string 

IDA0192B Open a cluster 

Method of 
operation 
Diagrams 
BC,BD,BE, 
BF,BH1,BH3, 
BQ,BR 

BB3,BK1,BL 

BM,BN1,BN2, 
BN3 

BE,BF,BG1, 
BG2,BG3,BK2 

BB3,BE,B01, 
BP1,BP3,BS2, 
BV,DA1,DA2, 
DA4 

BH4 

BX1 

BX3 

BX2 

BW 

BN1,BN3 

BN1,BN3 

BC,BD,BH3 

Program 
Organization . '\ 
Figures ..", 

38 

26,29,30 

25,26,28,29, 
34,35,38,39, 
40,46 

28 

41 

42 

43 

43 

44,45 

40 

21,22 

AC1,AC2,AC7, 5,6,7,11 
AG 

AC4,AL1 8,18 
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Pracedura Hadula 
Name Nama 
IDA0192C IDA0192C 

Descrfptlve 
Nlma 
VSAM open/close! catalog interface 

Methad af 
Operatian 
Diagrams 
AC2,AC4,AD6, 
AD7,AE2,AL1, 
BTl 

Pragrlm 
Organizatian 
Figuras 

IDA0192D IDA0192D Stage/destage (ACQUIRE/RELINQUISH) AD6,AE2,BT2 8,12,14,18, 
39 

IDA0192E IDA0192E Stage by RBA or RBA range (ACQUIRE) 43-45 

IDA0192F IDA0192F Open base cluster,path,and upgrade AC3,AC4,AC5, 8,18 
alternate index AC6 

IDA0192G IDA0192G Data-space security verification AL2 15 

IDA0192I IDA0192I ISAM interface l open processing AC1,AC7 7 

IDA0192M IDA0192M Virtual storage manager 

IDA0192P 

IDA0192S 

IDA0192V 

IDA0192W 

IDA0192P VSAM open/close/EOV: problem 
datermination 

IDA0192S VSAM open/closa/EOV: SMF record 
build 

IDA0192V Volume mount and verify 

IDA0192W Channel-program-araa build 

IDA0192X IDA0192X VVDS managar protocols 

IDA0192Y IDA0192Y String build and sharad-rasourca 
procassor 

IDA0192X IDA0192X VVDS managar intarface routina 

IDA0192Z IDA0192Z Control block build 

IDA0200B IDA0200B Closa a cluster 

IDA0200S IDA0200S ISAM interface: close processing 

IDA0200T IDA0200T VSAM close string 

IDA0231B IDA0231B Close (TYPE=T) a cluster 

IDA0231T IDA0231T VSAM close (TYPE=T) string 

IDA0557A IDA0557A VSAM end-of-volume 

IDA0557B IDA0557B VSAM end-of-volume 2 

IDA0557X IDA0557X VSAM ICF extend 

IDA121A2 IDA121A2 I/O management: actual block 
processor 

IDA121A3 IDA121A3 I/O management: normal end 
appendage 

IDA121A4 IDA121A4 I/O management: abnormal end 
appendage 
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8,10,16 

AD5,AD6,AE2, 8,12,14,18, 
AH3 39 

AC7,AD6,AE2 8,12,14,39 

AC3,BTl 5,8,18,39 

AC1,AC4 8,10 

AC1,AC4,AC5, 
AD5,AF1,AH3, 
All, AL2 

8 

8 

AC4,ALl 8,18 

AD1,AD3,AD4, 12 
AD6 

AD1, AD7 11 

AD1,AD2,AD3, 12 
AD4,AD5,AD7 

AE1,AE2 14 

AE1,AE2 14 

BTl,BT2 39 

BTl, BT2 39 

BT2 39 

DA2,DA3,DA4 46 

DA4 47 

DA5 47 
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Procedure Module 
Name Name 

IDA121A5 IDA121A5 

IDA121A6 IDA121A6 

IDA121F1 IGC121 

IDA121F2 IDA121A2 

IDA121F3 IDA121A3 

IDA121F4 IDA12IA4 

IEFHB902 IEFVAMP 

IFG0192A IFG0192A 

IFG0192Y IFG0192Y 

IGC121 IGC121 

IGXOOO06 IGXOOO06 

IGXOOO29 IGXOO029 

IMDUSRF9 AMDUSRF9 

PIODFRR IDAM19R3 

UPADWAIT IDA019S2 

MODULE pACKAGING 

Restricted Materials of IBM 
Licensed Materials - property of IBM 

Method of Program 
Des::rtpttve operation Organization 
Name Diagrams Figures 
I/O management: asynchronous DA4.DA5 47 
routine 

I/O management: purge routine 

Functional recovery routine DA2 46 

Functional recovery routine DA3 46 

Functional recovery routine DA4 47 

Functional recovery routine DA5 47 

AMP parameter interpreter 

VSAM open/close/EOV string load AF 5.7.8.11. 
(interface between the control 12.14 
program and VSAM O/C/EOV) 

BLDVRP/DLVRP load routine 10.16 

I/O management: supervisor state DA1.DA2.DA3 46 
I/O dri ver 

VSAM MSS support SVC 41.43-45 

VSAM CBUF SVC 

IMDPRDMP format appendage 

Functional recovery routine DA1 46 

User processing exit for request 
resumption 

Most VSAM modules reside in pageable virtual storageJ some 
I/O-management modules reside in the nucleus. The following 
table lists the VSAM load modules and transients that are 
resident in the SVCLIB or LPALIB library or in the nucleus. 
Those in the libraries are loaded into the pageable supervisor 
or link-pack area by nucleus initialization (HIP) at initial 
program load (IPL). Those in the nucleus are link-edited there 
when the system is generated. 
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Record Management 

Name Desc~iptfon 

IDA019L1 Main record management 

VSAM Modules 

IDAMI9R3, IDAOI9RA, IDA019RB, IDA019RC, 
IDA019RE, IDA019RF, IDAOI9RG, IDAOI9RH, 
IDAOI9RI, IDA019RJ, IDA019RK, IDA019Rl, 
IDAOI9RM, IDAOI9RN, IDA019RO, IDA019RP, 
IDAOI9RQ, IDA019RR, IDAOI9RS, IDAOI9RT, 
IDA019RU, IDA019RV, IDAOI9RW, IDA019RX, 
IDA019RY, IDA019RZ, IDA019RI, IDA019R2, 
IDA019R4, IDA019R5, IDA019R8, IDA019S6, 
IDA019S7, IDA019S8, IDA019SA, IDA019SC, 
IDA019SD, IDA019SE, IDA019SF, IDA019SG, 
IDA019SH, IDA019Sl, IDAOI9SM, IDA019SN, 
IDA019ST, IDAOI9SU, IDA019SV, IDAOI9SW, 
IDA019S1 IDA019S2 

Open/Close/End of Volume and Checkpoint/Resta~t 

IDA0192A Open/Close/End of Volume 

ISAM Inte~face 

IDAIIFBF 

IDAIIPMl 

IDAIIPM2 

IDAIIPM3 

IDAIISMI 

FREEDBUF 

QISAM load 

QISAM !Scan 

BISAM 

SYNAD 
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IDACKRAl, IDAOA05B, IDAOC05B, IDAOC06C, 
IDAOI96C, IDAOI92A, IDA0192B, IDA0192C, 
IDA0192D, IDA0192F, IDA0192G, IDA0192I, 
IDAOI92M, IDA0192P, IDA0192S, IDAOI92V, 
IDA0192W, IDA0192X, IDAOI92Y, IDAOI92Z, 
IDA0200B, IDA0200S, IDA0200T, IDA0231B, 
IDA023IT, IDA0557A, IDA0557B, IDA0557X 

IDAIIFBF 

IDAIIPMl 

IDAIIPM2 

IDAIIPM3 

IDAIISMI 
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1.10 Hlnagement 

Nlma Da.crlption 

IDAM19R3 Problam-stat. I/O dr; ver 

Rastrlctad Hitarill. of IIH 
Lican.ad Hltarill. - Proparty of IBH 

VIAH Hodula. 

IDAM19R3 (packaged in main record 
management IDA019Ll) 

IDA019SB Dynamic channel program area IDA019SB (nucleus) 
build for shared resources 

IDA019S4 Disabled exit routine IDA019S4 (nucleus) 

IDA121A2 Actual block proce •• or IDA121A2 (nucleus) 

IDA121A3 Normal end appendage IDA121A3 (nucleu.) 

IDA121A4 Abnormal end appendage IDA121A4 (nuclaus) 

IDA121A5 Asynchronous routine IDA121A5 (nucleus) 

IDA121A6 Purge routin. IDA121A6 (nucleus) 

IDA121CV Communication vector tabla IDA121CV (nucleus) 
(IEZABP) 

IGC121 Supervisor-state IIO driver IGC121 (nucleus) 

Control Block Manipulation 

IDAOl9Cl Control block manipulation IOA019Cl 

VIAH Trlnsient Routine 

IFG0192A VSAM open/close/end of volume IDAICIAl, IDAOCEAl, IDAOCEA2, IDAOCEA4, 
loader IFG0192A 

Hiscellaneous Routines 

AMDUSRF9 IMDPRDMP format appendage AMDUSRF9 

IDA019RD DO dummy IDA019RD (nucleus) 

IDA019RO Record management interface IDA019RO (nucleus) 

IOA0195A VSAM SNAP format routine IDA0195A 

IEAVNP16 NIP VSAM open IEAVNP16 (nucleus) 

IEFVAMP AMP parameter intarprater IEFNB02 
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DATA AREAS 

VSAM DATA SET FORMAT 

VSAM RECORD 

CONTROL INTERVAL 

"Data Areas" describes a VSAM data set and index and their 
record formats. It also describes each VSAM control block and 
shows the relationships between VSAM control blocks. DFP XREf 
Listings (microfiche) has a "Symbol Where Used Report" that 
lists alphabetically all the symbols used in VSAM modules, along 
with all the modules that use them. 

A VSAM data set is a collection of records grouped into control 
intervals. Control intervals are grouped into larger units 
called control areas. The VSAM stored record, control interval, 
and control area are described in the following sections. 

VSAM records are ordered according to key, in the case of a 
key-sequenced data set; according to when the records were 
stored, in the case of an entry-sequenced data set; or according 
to record numbers that serve as keys, in the case of a relative 
record data set. 

Data records are put in the low-address portion of the control 
interval. Control information about each data record i. put in 
the high-address portion of the control interval. The 
combination of a data record and its control information, though 
they are not physically adjacent, is called ~ stored record. 

In a key-sequenced or entry-sequenced data set, records can be 
variable in length and can span control intervals. Each segment 
of a spanned record is stored in its own control interval. 

A control interval is a continuous area of auxiliary storage 
that VSAM uses for storing records. The control interval is the 
unit of information that VSAM transfers between virtual and 
auxiliary storage. 

The length of each control interval is an integral multiple of 
block size. The size of a control interval is determined by the 
system from the size of the records, user-specified minimum 
buffer size, device characteristics, and the user-specified 
percentage of free space. The user can specify the size of the 
control interval, but it must be within limits acceptable to 
VSAM. 

Figure 48 on page 316 shows the format of a control interval. 
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RDFn ... RDF, elDF 

Figure 48. Control Interval Format 

When a data set is created, records are put into control 
intervals. 

For an entry-sequenced data set, records are ordered according 
to when they were stored in the data set. The first record to 
be stored, therefore, has the lowest RBA. A control interval is 
filled until there is insufficient space in it for the next 
record. Records are always added at the end of an ~ 
entry-sequenced data set. ~ 

For a key-sequenced data set, records are ordered according to 
key. Records of a key-sequenced data set are put into control 
intervals; the percentage of free space specified is reserved in 
each control interval and in each control area for use by 
records to be added to the data set. As records are added to 
the data set, records that have higher keys are moved to higher 
RBA locations; the free space within the control interval is 
reduced. 

Distributed free space is used to simplify the insertion of 
records. If there is enough free space in the control interval 
to accommodate the record to be inserted, higher-keyed records 
are moved within the control interval to keep the records in key 
sequence. 

If the space needed for directly inserted records is greater 
than the amount of free space available in a control interval, 
the control interval is split: VSAM moves some of the stored 
records (data records and their control information) to an empty 
control interval in the same control area. For mass insert 
(sequential insert at the end of a control interval), the 
percentage of free space defined by the user is maintained. 

When a control interval has reached its defined packing factor, 
a new control interval is obtained. No data is moved. 

Note that it is possible for the physical sequence of records to 
be different from their key sequence after control-interval 
splits. The sequence will be according to key in each control 
interval, but the control intervals involved in the split need 
not be adjacent. Thus, it is possible to have 1-2-3, 4-5-6, 
9-10, 7-8 in each of four control intervals. The sequence-set 
index records, however, reflect the key sequence. 

For a relative record data set, records are ordered according to 
their relative record number. Each control interval has as many 
fixed-length slots as will fit (and allow room for control 
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information). If each control interval has ten slots, the first 
control interval has slots for relative records 1 through 10, 
the second for 11 through 20, and so on. 

RDF--Record Definition Field 

Offset 
Dec(Hex) 

0(0) 

1(1) 

The record definition field (RDF) describes a record, record 
slot, or record segment within the control interval. RDFs ara 
put into the control interval right to left so that tha 
rightmost RDF describes the leftmost data record. The format of 
the RDF is: 

Bytes and 
Bit Pattern 

1 
· x .. 

· .xx 

· . .. x ••. 

· • •• • x .. 

x. •. .. xx 

2 

Description 

Control field: 
Indicates whether there is (1) or isn't (0) a paired RDF 
to the left of this RDF. 

Indicates whether the record spans control intervals: 

00 No. 
01 Yes. 
10 Yes. 
11 Yes. 

This is the first segment. 
This is the last segment. 
This is an intermediate segment. 

Indicates what the 2-byte binary number that follows this 
control field gives: 

o The length of the record, segment, or slot described 
by this RDF. 

1 The number of consecutive unspanned records of the 
same length, or the update number of the segment of a 
spanned record. 

For a relative record data set, indicates whether the slot 
described by this RDF does (0) or doesn't (1) contain a 
record. 

Reserved. 

Binary number: 

• When bit 4 in the control field is 0, gives the length 
of the record, segment, or slot described by this RDF. 

• When bit 4 in the control field is 1 and bits 2 and 3 
are 0, gives the number of consecutive records of the 
same length. 

• When bit 4 in the control field is 1 and bits 2 and 3 
are not 0, gives the update number of the segment 
described by this RDF. 

CIDF--Control Interval Definition Field 

In an entry-sequenced data set, when there are unused control 
intervals beyond the last one that contains data, the first of 
the unused control intervals contains a CIDF filled with 05. In 
a key-sequenced or relative record data set, or a kay-range 
portion of a key-sequenced data set, the first control interval 
in the first unused control area (if any) contains a ClDF filled 
with 05. A control interval with such a ClOF contains no data 
or unused space, and is referred to as the "Software End of File 
(SEOF)''' 
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The control interval definition field (CIDF) describes the 
control interval. The format of the CIDF is: 

Bytes and 
Bit Pattern Field Name Description 

2 CIDFOSET 

2 CIDFll 

The displacement from the beginning of the 
control interval to the beginning of the 
unused space, or, if there is no unused space, 
to the beginning of the control information. 
This number is equal to the length of the data 
(records, record slots, or record segment). 
In a control interval without data, the number 
is O. 

The length of the unused space. This number 
is equal to the length of the control interval 
minus the length of the control information, 
minus the 2-byte number in the preceding 
field. In a control interval without data 
(records, record slots, or record segment), 
the number is the length of the control 
interval, minus 4 (the length of the 
CIDF--there are no RDFs). In a control 
interval without unused space, the number is 
O. 

1 . .. . ... CIDFBUSY Set on for CI split interruption and set off 
when interruption complete. 

A control area consists of control intervals; the number of 
control intervals in a control area is determined by VSAM. The 
control area is the amount of space that VSAM preformats so that ~ 
data integrity is ensured for records added to a data set. ~ 

Control areas are also used to simplify and localize the 
movement of records when records are inserted in a key-sequenced 
data set. If an insertion requires a free control interval and 
there isn't one, a control-area split results. VSAM establishes 
a new control area and moves the contents of approximately half 
of the full control area to free control intervals in the new 
control area. The new records, as their keys dictate, are then 
inserted into one of the two control areas. 
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INDEX FORMAT 

There are two type5 of indexe5 in VSAM: the prime tndax of a 
key-saquenced data sat, and eltarnate jndexas of ai her a 
key-saquancad or an antry-sequancad data sat. 

A kay-sequenced data 5at is a cluster composed of a data 
component, which contains tha control interval5 that contain 
data record5, and an index componant, which contains tha control 
interval5 that contain the record5 of the prime index. 

An alternate index is itself a key-sequenced data sat. Its data 
component contains index record5 that give the location of data 
records within its base cluster (the key-sequenced or 
entry-sequenced data set for which it is the alternate index). 

FORMAT OF RECORDS IN A PRIME INDEX 

The format of records in the index component of a key-sequenced 
cluster is fully compatible with the format of VSAM data 
records; that is, index racords, regardless of their level 
within the index, are treated by record-management modules in 
the same way that any other VSAM record is treated. Each index 
record and associated control information resides in an index 
control interval. Figure 49 shows the basic format of an index 
control interval. The RDF and CIDF fields are described under 
"Control Interval" earlier in this chapter. 

Control Information 

.. 
r 

Index Record 

Figure 49. Index Control Interval Format 

Figure 50 shows an expansion of the record portion of the index 
control interval. 

Header F F2 FI n 

Free Data
Control
Interval 
Pointers 

Space for Entries 

Figure 50. Index Record Format 

En E5 E4 E3 

Index 
Entries 

E2 EI 

The header portion of the index record contains, for example, 
the information required to insert index entries, to locate 
entries within the index record, and to convert pointers within 
entries to RBAs. The free data-control-interval pointers are 
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used to locate data control intervals that have not yet been 
used; these entries exist only in sequence-set index records. 
Both the index entries and the free data-control-interval ~ 
pointers are placed in the index record from right to left, as . 
indicated in the figure. 

Index entries are grouped into sections. When an index entry is 
to be located, the search for it begins at the section level. 
The high-key entry of each section is examined to locate the 
section that contains the specified entry. VSAM determines the 
number of sections on the basis of the total number of entries 
within the index record. Figure 51 shows the index entry 
portion of the index record divided into sections. 

A 

S B S B S B 
EY EY EY 
CT CT CT 
TE Index Entries TE Index Entries TE Index Entries 
I S I S I S 
0 0 0 
N 

A 
N N 

1\ 
V 

Figure 51. Index Entries Grouped into Sections 

The parts of an index record (header, free data-control-interval 
pointers, and entry sections) are described in the following 
paragraphs. 

Index Record Header 

The format of the index record header is: 

Offset 
Dec(Hex) 

0(0) 

2(2) 

3(3) 

B~tes and 
BI t pattern 

2 

1 

1 

320 MVS/XA VSAM Logic 

Field Name Description 

IXHLL Length, in bytes, of the index record, 
including this field. Equals control-interval 
length minus 7. 

IXHFLPLH Length, in bytes, of the control information 
(the IBFLPF, IBFlPL, and IBFLP3 fields) in 
each index entry. 

IXHPTLS Length of the vertical pointers in this index 
record. In the sequence set, vertical 
pointers point to data control intervals; in 
the index set, they point to index control 
intervals in a lower level of the indexl. 
This field is used as a mask for insert 
character (store character) under mask 
instructions that are used to access pointers. 
The value contained in this field specifies 
thy length of these pointers, as follows: 

X'Ol' 
X'03' 
X'07' 

I-byte pointer 
2-byte pointer 
3-byte pointer 

Pointers vary in length to conserve index space. For 
example, if the number of items to be referenced is less .. ~ 
than 256, a I-byte pointer is used; if the number is greater ~ 
than 256, a 2-byte pointer is used; and if the number is 
greater than 65,536, a 3-byte pointer is used. 
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Offset 
Dec(Hex) 

4(4) 

8(8) 

12(C) 
16(10) 

17(11) 

18(12) 

20(14) 

22(16) 

Bytes and 
Btt Pattern 

4 

4 

4 
1 

1 

2 

2 

2 

Field Name 

IXHBRBA 

IXHHP 

IXHXX 
IXHlV 

IXHFLGS 

IXHFSO 

IXHLEO 

IXHSEO 

Description 

For a sequence-set index record, the RBA of a 
data control area that contains data to be 
referenced. This RBA and index-entry pointers 
are used together to calculate the 4-byte RBA 
of another index record or of a data control 
interval. 

Pointer to the logically next index record in 
this index level. (Horizontal pointer.) 

Reserved (0). 
Index level number. 
assigned a value of 
index is assigned a 

Reserved (0). 

A sequence-set index is 
1; the next higher-level 
value of 2; etc. 

Displacement from the beginning of this record 
to the space available for inserting index 
entries. For higher-level indexes, the entry 
space immediately follows the record header; 
for sequence-set indexes, the entry space 
follows the record header and free 
data-control-interval pointers. 

Displacement from the beginning of this record 
to the last (high-key) entry in the index 
record 2 • (The leftmost entry.) 

Displacement from the beginning of this record 
to the last (high-key) entry in the first 
section in the index record2 • (The leftmost 
entry in the first section.) 

Free Data-Control-Interval Pointers 

Free data-control-interval pointers, which exist only in 
sequence-set index records, are used to calculate the RBAs of 
available data control intervals. The length of a pointer is 
specified in the record header. 

VSAM always uses the rightmost free data-control-interval 
pointer when a data control interval is needed. The value of 
the pointer is set to 0 when the control interval is used. As 
pointers are set to 0, the displacement to space that is 
available for index entries (contained in the record header) is 
adjusted by the length of the free data-control-interval 
pointer. In this way, space used by free data-control-interval 
pointers is made available for index entries when the pointers 
are no longer required. 

2 This displacement is to the IBFLPF (front-key compression 
count) byte of the entry, not to the beginning of the entry. 
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Length 
(in Bytes) 

Variable 

1 

1 

1-3 
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The format of an index entry is: 

Flald Nama 

IXKEY 

Description 

Key characters that determine the sequence of records in 
a key-sequenced data set. 

IBFLPF 

IBFLPL 

IBPLP3 

Front-key compression count, that is. the number of 
char~cters by which the beginning of the key has been 
compressed. 

Length of the IXKEY field. 

Pointer to an index or data control interval. The 
length of the pointer is specified in the record header. 

The last (high key) index entry in each index level is a dummy 
entry: It contains no key characters and the IBFlPF and IBFLPL 
fields are set to o. The pointer in this entry is used to 
calculate the RBA of the last control. 

Each segment of a spanned record has its own entry in a 
sequence-set index record. Only the leftmost entry (the entry 
for the last segment) contains the IXKEY field. In all the 
other entries. IBFlPF contains the spanned record's key length, 
and IBFlPl contains O. 

IndeX-Entry sections 

Index entries are grouped into sections. A section is defined 
by a 2-byte field that precedes the high-key index entry. This 
2-byte field links a section with a higher-keyed section. This \ 
field contains the displacement from the IBFLPF field of the ~ 
high-key entry in this secti~n to the IBFLPF field of the 
high-key entry in the next higher-key section. Figure 52 shows 
how these pointers work. Section 1 indicates the number of 
bytes between the high-key entry in section 1 and the high-key 
entry in section 2; section 2 indicates the number of bytes 
between the high-key entry in section 2 and the high-key entry 
in section 3; etc. 

Figure 52. Index-Entry Section Pointers 

When the index is searched. the high key of each section is 
examined to locate the section that contains the specified 
entry. When the section that contains the entry is found, it is 
searched. 

When an index is originally built, the sections within a record 
usually contain the same number of entries. As index entries 
are added and deleted, however, the number of entries per 
section varies. All of the entries for the segments of a '~ .. 
spanned record are grouped into the same section. ~ 
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FORHAT OF RECORDS IN AN ALTERNATE INDEX 

Offset 
Dec(Hex) 

Header 

0(0) 

1(1) 

2(2) 

4(4) 

Tha index component of an alternate index is tha same as the 
index of any key-sequenced data set. The data component, too, 
is the same in form: data records, which can ba spannad, are 
stored in control intervals, and control intervals are grouped 
into control areas. 

A data record in an altarnata index contains: 

• Header information 

• A key field that contains the alternata key of the base 
cluster over which tha altarnate index is definad 

• Ona or more pointers to data records in the base cluster 
that contain the alternate key in the alternate-index 
racord's key field 

In an alternate index defined with unjque keys, data records are 
fixed in length--they contain only one pointer to a base record. 
In an alternate indax defined with nonunique keys, data records 
are variable in length--they can contain mora than one pointer 
to base records. 

A pointer to a record in an antry-sequenced base cluster is an 
RBA pointer. It gives the location of the basa record by RBA. 
A pointer to a record in a key-sequenced base cluster is a 
prime-key pointer. That is, it identifies the basa record by 
its prime key. VSAM uses the prime-key pointer to go to the 
index of tha key-sequenced basa cluster to find tha base 
record's location. 

The format of a data racord in an alternate indax is: 

BVtes and 
Blt Pattern Field Name Description 

1 

••• 0 
. . . 1 

xxxx xxx. 

1 

2 

1 

AIXFG 

AIXPL 

AIXPC 

AIXKL 

Flags that indicate what kind of pointer (5) 
tha record contains: 

RBA pointerCs). 
Prime-key pointerCs) • 
Reserved. 

Length of a pointer. An RBA pointar is 4 
bytes long. A prime-key pointar is as long as 
the prima key of the key-sequencad base 
cluster. 

Number of pointars in the record. 

Length of the kay field in tha record. The 
length is the sama as the length of tha 
alternata key field in base records. (That 
is, the key field in an alternate-indax record 
is n2i compressed.) 
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Key Field 

5(5) 

Pointerls) 

VL 

VL 

VL 

AIXKY 

AIXPT 

Restricted Materials of IBM 
Licensed Materials - Property of IBH 

The key field of the record. It contains the 
alternate key of the base record(s) governed 
by the record. 

A pointer to a base record. This field is 
repeated for each base record that contains 
the alternate key in AIXKY. 

CONTROL BLOCK INTERRELATIONSHIPS 

Figure 53 on page 325 and Figure 54 on page 326 show the VSAM 
control blocks built when a key-sequenced data set is opened. 

The role of the BIB and CMB in virtual-storage management is 
described under "Virtual-Storage Management" in "Diagnostic 
Aids." 
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r------------------------I System Control Blocks U.'sRecord 
Management Request I Current TCB Jobstep TCB JSCB 

I 
I ~ GET, PUT, or POINT I t Jobstep TCB tJSCB ~ 

I tAMBL 

I tOEB (dummy) TDEB chain chain 
U..supplied I 
Control Blocks ------------ -- ..l.---r- --------------
VSAMU. RI I Built by VSAM Open 

Data 
tRPL I I n Control 

I Block 

I 
Structure 

RPLs I DEB (dummy) 

Describes .J tTCB 
the VSAM - I I Index ACB Record -::: I 

~ 
Control 

Processing -E;:: I Block 
Request Describes Structure 

lAMBL I 
the VSAM I r---:; Data Set I I CMB 

I - tOataAMB f-' tAMBL .... 

I tlndex AMB ~ 

tRecord I tCMB ~ 
EXLST Management I tBIB h 

Load Module I BIB 
tActive I 4 User Exit tEXLST ~ 

I 
Record 

Routines Management 
tOEB I ~ Program 

tVMT --. 
(dummy) 

I Load Module 

I 
I 

VMTs -
I 
I 
I 
I I 

--------------~--------------
Note: The data control block structure is shown in Figure 58 on page 332. The 
index control block structure is shown in Figure 60 on page 334. 

Figure 53. VSAM Control Block Structure for a Key-Sequenced Data Set eVSAM User) 
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--------,-----------r---------------
Built by I Built by ISAM- I Built by VSAM Open 
ISAM-User's Interface Open I AMBL 
PrOJram I I ~ tDataAM8 ----I I RI I tlndex AMB -I Data 

tDCB I Control 
ACB I rCM8 ---.., 

Block 
I r tAMBL I 1818 Structure 
I ""' I 
I tRecord I ~ 

, DCB I Management 
I ~ 

Record 
·Index 

I Load Module Managemenl 
~ tDEB I Program 

Control 

I Block 
tlSAM· 

k 
tEXLST 

~ I Load Module Structure 
Interface I 
Routines I tDEB (dummy) L ________ , 

\. DE8 (dummy) - ~ ________ .J 

IICB 
"-.. DEB EXLST 

"- tACB tLERAD tTC8 tDCB , 

tIICD tOCB tSYNAD 
eMB 

tRPL tEODAD 

tJRNAD 

RPLE 
81B 

tllCB 

tDECD 
r tVMT 

ISAM·lnterface 
Routines 

J 

~ 
VMTs 

DECB "l I ~ tDCB I 
I I 

---------------------------~--------
Nota: The data control block structure is shown in Figure 58 on page 332. The 
index control block structure is shown in Figure 60 on page 334. 

Figure 54. VSAM Control Block Structure for a Key-Sequenced Data Set (ISAM User) 

Figure 55 shows how a VSAM cluster (OURDATA) is shared between 
two subtasks (Userl1 and UserI2). When the cluster is opened by 
Userl1. VSAM control blocks are built to describe the cluster to 
VSAM routines. When the cluster is opened by Userl2, an AMBL is 
built to link User.2's ACB to the cluster's VSAM control blocks. 
When either subtask closes the cluster. the subtask's AMBL is 
deleted. When the last subtask that is sharing the cluster 
closes it. the VSAM control blocks that describe the cluster to 
the VSAM routines are deleted. 
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/' 

Before: Data Set "OURDATA" Processed by User #1 

ACB (User #1) AMBl 

DDNAME= tData AMB 

OUR DATA 
tlndex AMB 

DDNAME= 
CORDATA 

tCMB 

t818 

After: Data Set "OURDAT A" Shared and Processed 
by User # I and User #2 

ACB (User #1) Primary AMBl 

J 

/' fData AMB 
DDNAME= 
OURDATA / tlndex AMB ~ 

DDNAME= 
OURDATA 

tSecondary r-
AMBl 

Primary AMBL 
FlagOn = 1 

tCMB 

tBIIl 

ACB (User #2) AMBl 

/' DDNAME = tOata AMB 

OUR DATA t1ndex AMB 

DDNAME= 
OUR DATA 

tPrimary 
AMBl 

Primary AMBl 
Flag Off = 0 

tCM8 

tHIH ~ 

CM8 

~ 

..... Data Control Block 818 
Structure ,-+ 

r tVMT 

Index Control Block VMTs ... Structure r-
it 

I 

Data Control Block 
41 Structure 

Index Control Block 

~ 
Structure 

CM8 

rO 
BIB 

r tVMT 

VMTs 

'" 
roo 

I 

Note: The data cont~ol block st~ucture is shown in Figu~a 58 on page 332. The 
index control block st~ucture is shown in Figu~e 60 on page 334. 

Figure 55. VSAM Data Sat Cont~ol Blocks Befo~e and Aftar Data Set Sha~ing 
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Figure 56 shows the YSAM control blocks built when a . 
key-sequenced data set (KSDS1) is opened for access through a 
path (PATH1). The path alternate index (AIX1) and a second ~ 
alternate index (AIX2) are members of the upgrade set for KSDSI. ~ 

..) 
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JSCB VATs 

i ~ tPrimary 
1----1 ~ AMBL tVAT 

r- Chain 

r-____________ JJ I~--------~ 
Bue AMBL (KSDSI) 

..... KSDSI 

tlndexAMB ~ r-------, BIB VMTs 

(3 Lr tVMT 

~ t Data AMB tentrol Blocks 

1----------1 Base Data I 
10 for KSDSI I Control Block I 

I Structure I 
tCMB 

talB 

,..- t Path AMBL 

Primary AMBL 
Flag On E I 

ACB (User # 1) 

DSNAME= 
PATHI 

Path AMBL (AIXI) 

~ tDataAMB 

t Index AMB 

10 for AIXI 

tCMB 

talB 

-- t Base AMBL 

Primary AMBL 
Flag On = I 

I I 
~ Index Control Block I 

tUPT ~ 

UPT 1 

I Structure I 
I I ! CMB I 

'--~ I tRPL (AIXIl 
I I 
I I 

t RPL (AIX2) 
L ______ ---oJ 

AIXI' 
Con trol Blocks 

Upgrade AMBL (AIXI) 

t Oat. AMD Eo 

tlndex AMB 

ID for AIXI 

tn-IB 

hlB 

Upgrade AMBL 
Flag On· I 

r------:l 
1-+--+-I;::'iI Alternate-Index 1E1.o+-_-+-I 

I Data Control 'I 

~I Block Structure I I r--~ 
Index iE+J 

..... I Control Block 1'--
Structure 

I I 
I CMB I 

~-T+I~~ ~ 
I I L ______ ....J 

AIX2 
Control Blocks 
r - - - - - - -, Upgrade AMBL (AIX2) 

I A1temate-lndex IE:"+-I---+-I t Data AMB E. 
I Data Control I 

Block Structure ,.--+-1 t Index AMB 

: Index I r 10 for AIX2 

I Control Block Ef',-- t CMB 

I Structure I 

I CMB 
I ... tBIB 

I 4-L ______ ...J 

UPII'ade AMBL 
F1an On· I 

L 

RPL 

--
ACB 

~ 

RPL 

ACB 

Note: The base data control block structure is shown in Figure 58 on page 332. The 
alternate-index data control block structure is shown in Figure 59 on page 333. The 
index control block structure is shown in Figure 60 on page 334. 

Figure 56. VSAM Control Block Structure for. Key-Sequenced D.t. Set Accessed 
through • Path 
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Figure 57 shows the sharing of VSAM control blocks when the 
key-sequenced data set (KSDSl) shown in Figure 56 is opened for 
access through a path (PATH2) with the second alternate index 
(AIX2). AMBLs are built to link User #2's ACB to AIX2 and 
KSDSI. When either user closes the path, the associated AMBLs 
are deleted. 
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JSCB 

r- t VAT 
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BI .. ANBl (KSDSI) Control Blocks r--------

--::::=:t t Dltl ANB ---"ll __ ~1 ~~o.;;--I 
Base Da.. I t Ind •• ANB - ,----t.l~~'"J Conuol Block 
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tCNB 

t BIB 
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ANBl 

t Pith ANBl 

Primlry ANBl 
FIliOn-I 

i 
r--HI ~~:~Ol Block I 
I ! I Suucture 

I 
I CMB 

AIXI 
Pith ANBl (AIXI) Control Blocks 

DSNANE- r-------
PATH I r-1-rt_~~t~D~I~tl~A~N~B~_~~\..+-~~lifAu.;;;T.~-l 

L-____ --' t Ind .. ANB _ I "I Alt ..... t.·lnd.. I I Dati Control 
10 for AIXI I Block Structure 

ACB(V.r 112) 

DSNANE
PATH 2 

tCNB 

t BIB 

- tBI .. ANBl 

Primary ANBl 
FII, On' I 

Ba .. ANBl (KSDSI) 

--=:; t Data ANB 

t Ind •• ANB 

10 for KSDSI 

tCNB 

t BIB 

'--- t Primlry 
ANBl 

r- t Path ANBl 

Primlry ANBl 
AI, Off = 0 

Path ANBl (AIX2) 

"'i! t 01" ANB 

t Inde. ANB 

10 for AIX2 

t CNB I------
1------1 

t BIB 

'- tBaoeANBl 

Primary ANBl 
FIa, On· I 

I 
I ' lind.' I Control Block I Structur. 

I CNB 

AIX2 
Control Blocks r---------, 

Alt.mativ.·lnde. I 
II "I Dati Control 

I 
I 

I 
I 
I 

1 Block Structur. 

Ind •• 
Control Block 
Suucture 

I CMB 

I 
'j1L...-__ .....J1 

L _________ J 

Note: The base data control block structure is shown in 
Figure 58 on page 332. The alternate-index data control block 
structure is shown in Figure 59 on paga 333. Tha index control 
block structure is shown in Figura 60 on page 334. Tha 
BIB-UPT-RPL-ACB-upgrade AMBL structure (not shown) is tha same 
as that in Figure 56 on page 329. 

Figure 57. Shared VSAM Control Block Structura for a 
Key-Sequenced Data Set Accessed through Two Paths 
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Figure 58 shows the control blocks that describe a cluster's 
data component set to VSAM record-management routines. 

JobstcpTCB 

I DEB ~hain 

DEB IRIl 

tIRB 
tIndex DEB 

EDB LPMIl 

ILPMB 

~ n I , " 

AMDSB ARDB, 

IARDB hl 
BUFDR BUFC CPA Buffer 

~ tBUFC , tCPA H J 
t Buffer BUFC CPA 

tNext 1 :CPA H J Buffer 
tBuffer Nuncr 
tPLH I 
tNext h.. BUIC 

Buffer 
~ tCPA I OIWA 

J I ., 
Prefonnat CPA 

I 1 10MB PLH IOE IRB 

tBUFC - r !lQE H I I in Use 
IPIL- IOSB PFL 

110MB H tSRB r I !lOSB 
t Index BUFC 

IIXSPL 
PLH SRB 

IPLH J 4! I Index Con trol 

I- IRPL Block Structure 

Current RPL IXSPL 

Note: The AMBl control block structure is shown in Figure 55 on page 327, Figure 56 
on page 329, and Figure 57 on page 331. The index control block structure is shown 
in Figure 60 on page 334. 

Figure 58. Data AMB Control Block Structure 
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Figure 59 shows the control blocks that describe an alternate 
index's data component to VSAM record-management routines. 

AMB DEB 

tDEB ~ 
tePA CPA 

EOB LPMB 
~ 

~ tLPMB 
.J tEOB I 'I 

BUFC 
AMOSB AROBs 

~~ rl tAROB 
I tCPA Buffer 
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~ I t Buffer 
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t Next BUFC 

10MB 10SB SRB 
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tPFL tlRB 

PLHOR 
~PFL j,IRB 
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in Use RPL 
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I .... ~ACB 
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tWAX f-
Ind.x Base Data 

t Index BUFC .... Conlrol Block Control Block J Struclur. Structure 

----- -----------------------------
t Uwade 'Ibe .. control bloc .... xlll when the IIt ..... I. 

PLHOR Index Is. m.mber of Ih. uppade let 

PLHOR BUFC J CPA 

PLH tfll tCPA .... , Buffer 

'-~ 
t BUFC t Buffer 

l in Use t PLH 

tlOMB ~~IOMB 10SB SRB 

f10SB J tSRB 

f1QE 
~QE IRB 

t Index BUFC f-r, tPH r----.. tlRB 

PFL 

Index 
~ Control Blo,k ~ 

Structure 

Note: The base data control block structure is shown in Figure 58 on page 332. The 
index control block structure is shown in Figure 60 on page 334. 

Figure 59. Alternate-Index Data AMB Control Block Structure 

LY26-3907-1 @ Copyright IBM Corp. 1974,1985 Data Areas 333 



AMB 

tDEB 

tEDB 

tAMDSB 

tBUFDR 

tPrimuy 
AMBL 

tData 
AMB 

tPLHDR 

tlCWA 
or 

tlMWA 

~ 

Restricted Matartals of IBM 
Licensed Materials - Property of IBM 

Figure 60 shows the control blocks that describe a key-sequenced 
cluster's index component to VSAM record-management routines. 

DEB IRB 

.I tlRB 1 
"I 1 

EDB 

LPMB 

.I tLPMB 1 h "I .r-, 
I 1 
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H 1 
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I Buffer 
1 

t Data PLH 4 0ata Control ,I 
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r tNext BUFC 

BUFe Preformat CPA 

~ tCPA H I 
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for Index Being Created 

~'MWA 
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Note: The AMBL control block structure is shown in Figure 55 on page 327. Figure 56 
on page 329. and Figure 57 on page 331. The data control block structure is shown 
in Figure 58 on page 332. 

Figure 60. Index AMB Control Block Structure 
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Figure 61 shows the VSAM control blocks built for proc ••• ing 
with shared resource.. These control block. d •• cribe the VSAM 
resource pool. With global shared resourc •• (GSR), they are in 
global storage. With local shared resources (LSR), all of them 
except the 10SBs, SRBs, and PFLs are in the user's address 
SPDC~. For accessibility to the IOSls, SRIs, and PFLs in case 
of a failure in the address space that contains the local 
resource pool, the ASCB and a chain of VGTTs give their 
location. 
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Figura 61- Sharad Rasourcas Control Block Structura 

Figura 62 shows tha AMB control block structure for processing 
with sharad rasourcas. It diffars from the structura for 
procassing without sharad rasourcas, which is shown in 
Figura 58, Figura 59, and Figure 60. 

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

J 



L 

Restricted Matertals of IBM 
Licensed Matertals - property of II" 

AMB 

tDEB 

tEDB 

tAMDSB 

tBSPH 

DEB 
... 
.... 1"--__ --' 

EDB 

I---.....;~~.L t LPMB 

AMDSB 
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.... tBUFC 

1 
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1 
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.... 1"--__ ---' 
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BUFC 

~ tBuffer 

Buffer 

... 

J 
BUFC Buaer 

tNext BUFC t------~;_I-_t_B_ufli_e_r ---11---~~JI 

tVIOT 

tPLHDR 

tWSHD 

tCPAH 

tVSI 

VlOT 

'l~ __ ---, 

PLHDR 

t-_~ .... ~J tPLH 
'1"--__ --' 

PLH 

tlOMB 

tNext PLH 

WSHD 

.. 

CPAH 

VSI 

... 

10MB 

~ tIOSB 

tPFL 

IQE 

~ 
tlRI ,.. 

IRI 

tPrevious 
BUFC 

System Queue Area ,----------, 
I ASCI 

I ri tVGTT 

I VGTT 
I 
I 

tNext 
VGTT 

l 10SI 

I ~ tSRB 

I SRI 

I 
I PFL 

'--_--+I_ .... ~Jr----... 
I ',"--__ ....... 

VGTT for Local 
Shared Resources 
Only (Adjacent 
to 10SI/SRB/ 
PFL) 

L ________ ....J 

Figure 62. AMB Control Block structure with Shared Resources 
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CONTROL BLOCK SUB POOL ASSIGNMENT 

Ra.trtctad Matartals of IBM 
Ltcan.ad Matarials - proparty of IBM 

Subpool 230 in the high end of the user's private address space' 
contains the DEBs, to be consistent with I/O support and ~ 
checkpoint/restart. Subpool 245 in the system queue area (SQA, 
in global storage) contains the IOSBs and SRBs because I/O 
supervisor, running in any user's private address space, needs 
them in a place where it can always address them. Subpool 241 
contains ECBs for deferred response posting by MSS ACQUIRE. 
Subpool 252 in the low end of the private area contains the I/O 
control blocks that must be protected from user altaration 
(including alteration by record management). The AMBXN is n21 
in subpool 252 (which ha. storage protection key of 0) because 
it contains fields from the AMB and the 10MB that record 
management needs to update. The AMBXN is in subpool 250, along 
with othGr unprotectad control block~. 

All control blocks for a catalog are kept tn global storage, tn 
either subpools 231 and 241 in the common service area (CSA) or 
subpool 245 in SQA. "Virtual-Storage Management" in "Dtagnostic 
Aids" shows the subpools in which storage for particular control 
hlock~ i~ indicated. 

CONTROL BLOCK FORMATS 

This section discusses VSAM control blocks and (except for those 
adequatelY covered in the "Data Areas" microfiche) gives their 
format. DFP XREF listings (microfiche) lists alphabeticallY all 
the symbols used in VSAM modules, in particular, the labels of 
the control blocks discussed here. With each symbol are listed 
all the modules that use it, along with a code that tells how 
each symbol is used: 

o 
R 
W 
C 

338 MVS/XA VSAM logic 

defined 
read (that is, referenced without alteration) 
written (that is, altared) 
comparad 
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CONTROL BLOCK IDENTIFIERS CROSS-INDEX 

There are cases in which dumps provide only the ID of certain 
control blocks. The table below will help you easily identify a 
control block when all that is known from a dump is the control 
block 10. 

Control 
ID Block Description Page 

X'OO' RPl Request Parameter Li st 409 

X'10' BIB Base Information Block 357 

X'l1 ' CMB Cluster Management Block 366 

X' 11' VAT Val i d AMBl Tabla 415 

X'12' VMT Volume Mount Table 420 

X'13' HEB Header Element Block 384 

X'15' VSRT VSAM Shared Resource Tabla 423 

X'16' VIOT Vali d 10MB Tabla 420 

X'17' VSI VSAM Shared Information Block 421 

X'30' PlH Placeholder Header 403 

X'40' AMB Access Method Block 346 

X'41' OIWA Data Insert Work Area 373 

X'42' IMWA Index Modification Work Area 391 

X'43' ICWA Index Create Work Area 385 

X'44' WSHO Working Storage Header 425 

X'45' UPT Upgrade Table 414 

X'50,1 AMBl Access Method Block Li st 349 

X'60' AMDSB Access Method Data Set Statistics Block 355 

X'61' ARDB Address Range Definition Block 356 

X'70' BUFC Buffer Control Block Header 362 

X'71 ' CPA Channel Program Area 367 

X'72' BSPH Buffer Subpool Header 361 

X'73' WAX Work Area for Path Processing (AIXs) 424 

X'80' nCB ISAM Interface Control Block 388 

X'80' VCRT VSAM Checkpoint/Restart Tabla 416 

X'81' EXlST Exit Li st 377 

X'90' EDB Extant Definition Block 376 

Figure 63 (Part 1 of 2). Control Block Identifier Cross-Index Chart 
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Control 
ID Block 

X'91' LPMB 

X'AO' ACB 

X'AO' BLPRM 

X'AM' AMCBS 

X'Cl' ABP 

, IDACSL ' CSL 

'IDACLWRK' CLW 

'IDADSL' DSl 

'IDAESL' ESl 

'IDAPSL' PSL 

'IDAOPWRK' OPW 

'IDASSL' SSl 

'10MB' 10MB 

'VGTT' VGTT 

Restricted Materials of IBM 
Licensed Haterials - property of IBM 

Description Page 

Logical-to-Physical Mapping Block 396 

Access Method Control Block 342 

Resource Pool Parameter List 359 

Access Method Control Block Structure 353 

Actual Block Processor 341 

Core Save List 372 

CLOSE Work Area 365 

DEB Save List 375 

Enqueue Save List 377 

Page Save Li st 409 

OPEN Work Area 398 

Swap Save Li st 413 

I/O Management Block 392 

VSAM Global Termination Table 419 

Figure 63 (Part 2 of 2). Control Block Identifier Cross-Index Chart 

1 AMBLID - offset 32 (X'20') 
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ABP-ACTUAL BLOCK PROCESSOR (I/O-MANAGEMENT COMMUNICATION VECTOR TABLE) 

The ABP is a communication vector table that contains entry 
points for I/O management modules located in the nucleus. It is 
link-edited in the nucleus as IDAI21CV, along with the modules. 

The ABP is created by NIP and pointed to by the system CVT 
(CVTIOBP) . 

Actual Block Processor (ABP)-Description and Format 

Offset 
Dec(Hex) 

0(0) 

1(1) 

2(2) 

4(4) 

8(8) 

12(C) 

16(10) 

20(14) 

24(18) 

28(IC) 

32(20) 

36(24) 

40(28) 

44(2C) 

48(30) 

52(34) 

56(38) 

60(3C) 

64(40) 

68(44) 

72(48) 

B~tes and 
B1t Pattern 

1 

1 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Ffeld Name Description 

ABPID Control block identifier, X'Cl' 

ABPLEN Length of the ABP 

ABPSIOD 

ABPABP 

ABPNE 

ABPAE 

ABPDIE 

ABPBR14 

ABP121A5 

ABP019RD 

ABPX19Rl 

ABPX19S1 

ABPXLJRD 

ABPXLUPA 

ABPXLUSR 

ABPXLXEX 

ABPDFPID 

ABPXL006 

ABP019Rl 

ABP019S1 

Reserved 

Address of the supervisor-state I/O driver 
( IGC121) 

Address of the actual block processor routine 
CIDA121A2) 

Address of the normal end appendage (IDAI21A3) 

Address of the abnormal end appendage 
(IDAI21A4) 

Disabled interrupt exit 

Branch on register 14 

VSAM synchronous module address (IDAI21A5) 

VSAM record management DD dummy (IDAOI9RD) 

VSAM record management-entry point address in 
IDA019RO for calls to IDA019Rl 

VSAM record management-entry point address in 
IDA019RO for calls to IDA019S1 (fast path) 

Entry address in IDA019RO for VSAM JRNAD exit 

Entry address in IDA019RO for VSAM UPAD exit 

Entry address in IDA019RO for VSAM user exit 

Entry address in IDA019RO for VSAM exception 
exit 

Address of Data Facility Product id table 

Reserved 

Address of VSAM record management module 
IDA019Rl 

Address of record management fast path module 
IDA019S1 
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ACB--ACCESS METHOD CONTROL BLOCK 

The VSAM ACB describes a VSAM cluster. It is built by the 
user's program with the ACB or GENCB macro. Before the cluster 
is opened, the ACB can be modified by the user's DD statements 
and ~y the MODCB macro. After the cluster is opened, the ACB is 
pointed to by the RPL (RPLDACB) that describes the user's record 
processing request. 

The ACB resides below 16 megabytes whether the caller's 
addressing mode (AMODE) is 24 or 31. 

Access Method Control Block (ACB)--Description and Format 

Offset 
Dec(Hex) 

0(0) 

1(1) 

2(2) 
2(2) 
2(2) 

B~tes and 
B1t Pattern 

1 

1 

2 
2 
2 

Field Name Description 

ACBID Control block identifier, X'AO' 

ACBSTYP Subtype: 

ACBLENG 
ACBLENG2 
ACBLEN2 

X'10' = VSAM 
X'20' = VTAM 

Length of the ACB 
ACB length in bytes 
ACB length in bytes 

Access Method Control Block (ACB)--Descriptton and Format 

Offset 
Dec(Hex) 

4(4) 

8(8) 

12(C) 

13(D) 

Bytes and 
Btt Pattern 

4 

4 

2 

1 .•. 

· 1 •• 

· .1. 
· . 1 . 
· .. 1 

· .. 1 

1 ... 
.1 .. 
• . 1 . 
· .. 1 

1 ... 
· 1 .. 
· . 1 . 
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Field Name Description 

ACBAMBL Address of the AMBL 

ACBJWA 

ACBIBCT 

ACBAMWAP 

ACBINRTN 

ACBMACRF 

ACBMACRI 

ACBKEY 

ACBADR 
ACBADD 
ACBCNV 
ACBBLK 
ACBSEQ 
ACBDIR 
ACBIN 
ACBOUT 
ACBUBF 

ACBMACR2 

ACBSKP 
ACBLOGON 
ACBRST 
ACBDSN 

JES work area address 

IBCT address 

Access method work area pointer 

Address of the VSAM Interface routine 
CIDA019R1> 

MACRF flags: 

MACRF flag byte 1: 

The record is identified by a key--keyed 
processing 
The record is identified by a RBA 
(relative byte address)--addressed processing 
Control interval processing 
Control interval processing 
Sequential processing 
Direct processing 
Input (GET, READ) processing 
Output (PUT, WRITE) processing 
User-supplied buffer space 

MACRF flag byte 2: 

Skip sequential processing 
VTAM LOGON indicator 
Set data set to empty state 
Basic subtask shared control-block connection 
on common DSNAMEs 
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Acce •• Method control Block (ACB1--De.cription Ind Formlt 

Off.et 
Dac(Hexl 

1~(E) 

15(F) 

16ClO) 

18(12) 

20Cl~) 

20Cl~) 

21C 15) 

22Cl6) 

24Cl8) 

25Cl9) 

26ClA) 
26ClA) 
26( lA) 

27 ClB) 

28(IC) 

32(20) 

Byte. and 
Itt Pattern 

xxx. 

1 

1 

2 

2 

4 

1 
· 1 .. 
· . 1 . 
· •• 1 

)( ... 
1 

2 

1 

1 ... 

1 

11 •• 
· .xx 

2 
2 
2 

xx •• 
1 •.. 

· 1 .. 

· .1. 
· • 1 . 

· •• 1 

1 .•. 
· 1 •. 
· • 1 • 
· .. 1 

1111 

• •• x xxxx 

1 

xxxx 

4 

4 

1 ... 
.xxx 

Field Name 
ACBAIX 

ACBBSTNO 

ACBSTRNO 

ACBBUFND 

ACBBUFNI 

ACBBUFPL 

ACBMACR3 
ACBLSR 
ACBGSR 
ACBICI 
ACBDFR 
ACBSIS 
ACBNCFX 
ACBMODE 

ACBSHRP 

ACBJBUF 

ACBRECFM 

ACBRECAF 

ACBCCTYP 

ACBTRCID 

ACBASA 

ACBOPT 
ACBDSORG 
ACBSORI 

ACBCROPS 
ACBCRNCK 

ACBCRNRE 

ACBDVIND 
ACBOPTJ 

ACBDSOR2 

ACBDORGA 

ACBMSGAR 

ACBPASSW 

De.cription 

Object to be proc •••• d is the altarnata tndax 
of the path specifi.d in tha giYan DDNAME 
Reserved 

Number of concurr.nt string. for 
alternate-index path 

Number of RPL.trtngs 

Number of buff.rs r.qu •• ted for data 

Number of buffers request.d for ind.x 

JES buffer pool address 

MACRF flag byte 3: 
Local shared resource 
Global shared resources 
Improved control-interYal aCce •• 
Write operations are to be deferred 
Sequential insert strategy 
Control blocks are fixed in real storage 
VSAM 31-bit addressing mode I/O buffer. 
Reserved 

VSAM shared resource pool id 

Number of buffers requested for journal 

Record format: 

JES format 

Control character: 

3800 translate table 
Reserved 
Control character type 

Nonuser options: 
Match ACBDORGA with DCBSORG 
First byte: 

Checkpoint/restart options: 
Restart hasn't checked for modification .ince 
last checkpoint 
Data added since last checkpoint hasn't been 
erasad by restart, and no reposition to la.t 
checkpoint takes place 
Device indicator 
3800 control character present 
Reserved 

Second byte: 

Reserved 
ACB indicator 
Reserved 

Message area 

Address of the user-supplied password 
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Access Method Control Block (ACB)--Descrtptton and Format 

Offset 
Dac(Hax) 

Bytes and 
Bit Pattern Ffeld Name Descriptfon 

36(24) 4 

344 MVS/XA VSAM Logic 

ACBEXLST 
ACBUEL 

Address of the user EXLST 
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Before OPEN 

Access Method Control Block (ACB1--Description and Format 

Offset BVtes and 
Dec(Hex) Bl t Pattern 

40(28) 8 

After OPEN 

40(28) 2 

42(2A) 1 

43(2B) 1 
43(2B) 1 

44(2C) 1 

45(20) 3 

Not Changed by OPEN 

48(30) 

49(31) 

50(32) 

50(32) 

1 

· • 1 . 
· .. 1 

1 .•• 

· .1 . 
· . 1 . 
· .. 1 
· .. 1 

xx.. . x •. 

1 

2 

1 

x .•• 
· 1 .. 
· . 1 . 
• .• 1 

1 .•• 

· 1 .. 

• . 1 . 

· . 1 . 
· .. 1 

Field Name 

ACBDDNM 

ACBTIOT 

ACBIHFl 

ACBAMETH 
ACBAM 

ACBERFl 

ACBDEB 

ACBOFLGS 

ACBEOV 
ACBOPEN 
ACBDSERR 

ACBEXFG 
ACBLOCK 
ACBIOSFG 
ACBBUSY 

ACBERFlG 

ACBIHFLG 

ACBINFLl 

ACBJEPS 
ACBIJRQE 
ACBCAT 
ACBSCRA 

ACBUCRA 

ACBSDS 

ACBVVIC 
ACBBYPSS 

Description 

DD name 

Offset to the TIOT 

Indicator flags 

Access method type 
Access method type 

Error flags 

Address of the DEB 

Open/Close flags: 

EOV concatenation 
The ACB is open 
No further requests are possible against the 
ACB 
User exit flag 
ACB is locked 
The Open or Close routine is in control 
ACB is busy 
Reserved 

Error flags 
Note: For details on the ACBERFlG error 
flags, see "Open and Close Return Codes" in 
"Diagnostic Aids." 

Indicator flags 

Indicator flag byte 1 

Reserved 
JEPS processing 
RQE being held by JAM 
The ACB describes a VSAM catalog 
Catalog recovery area is built in system 
storage 
Catalog recovery area is built in user's 
storage 
A VSAM data set is being opened as a system 
data set 
Data set being opened is an MSVI data set. 
Bypass security checking 
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Acc ••• Hethod control Block (ACBl--D •• crlptlon and Format 

Off •• t 
Dec(H.xl 

51(33) 

52(34) 
52(34) 

53(35) 

56(31) 

60(3C) 

62(3E) 

64(40) 

61(44) 

72(41) 
72(41) 

Off •• t 
D.c(H.X) 

0(0) 

1(1) 

2(2) 

4(4) 

B~t.. and 
B t Patt.rn FI.ld Nam. D •• crlptlon 

1 

1 ••• 

• 1 •• 

· . 1 . 

· .. 1 

4 
1 

3 

4 

2 

2 

4 

4 

It 
It 

ACBIHFL2 Indicator flag byte 2 

ACBSWARH Suppress open warning me •• age and vertfy, tf 
data set Improperly closed condition i. 
detected 

ACBSOPEH Suppress close catalog update of the open 
indicator 

ACBCBIC Open with control blocks in common storage 
area 

ACBCATX Open JCF CAT without SVC26 
)(XXX Reserved 

ACBUJFCB Address of the user JFCB 
ACBOPTH JAM UCS indicator 

Reserved 

ACBBUFSP Amount of space available for the buffers 

ACBBLKSZ Length of the physical DASD record 
ACBMSGLH Message length 

ACBLRECL Length of the user's record 

ACBUAPTR Addre.. of tha user's work area 

ACBCBMWA Addre.. of the work area for control block 
manipulation 

ACBAPID Address of application ID 
ACBMAX Acce.s method ACB extension 

The AMB describes a VSAM data set or index and points to control 
blocks needed to process data set and indax records, such as tha 
BUFC, the PLH, the catalog's ACB, and tha AMDSB. An AMB is 
built for a clustar's data set and, if the cluster is 
key-saquenced, an AMB is built for the index, Each AMB 
associated with the cluster is pointed to by tha AMBL (AMBLDTA 
points to the data AMB; AMBLIX points to tha indax AMB), When a 
data set's or index's racord is being processed by VSAM record 
management, register 3 (RAMB) points to tha data set's or 
Index's AMB. 

B~t.. and 
B t Patt.rn Field NIIII. Description 

1 AMBID Control block identifiar, X'40' 

1 AMBRSC Rasource TS byte 

2 AMBlEH length of the AMB 

It AMBLIHK Addrass of tha naxt AMB in tha AMB chain 
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Access Method Block (AMBJ--Description and Format 

Offset 
Dec(HexJ 

8(8) 

12(C) 

16ClO) 

20Cl4) 

24 Cl8) 

24Cl8 ) 

25Cl9) 

26 (lA) 
26(lA) 

B~tes and 
Blt Pattern 

4 

4 

4 

4 

1 

1 

1 ... 
· 1 .. 
· . 1 . 
· .. x xxxx 

1 

1 ... 
• 0 •• 
· 1 .. 

· . 1 . 
· .. 1 

2 
1 

1 ... 

· 1 .. 
· . 1 . 

· .. 1 

27ClB) 1 

28(lC) 

32(20) 

35(23) 

38(26) 

40(28) 

42(2A) 

0000 

4 

3 

3 

2 

2 

1 

· .• 1 

1 ... 
.000 

Field Name Description 

AMBBUFC 

AMBPH 

AMBCACB 

AMBDSB 

AMBEOVR 

AMBFlGO 

AMBPSDS 
AUBSWSP 
AMBSHRI 

AMBFlGl 

AMBCREAT 
AMBTYPE 

AMBMCAT 
AMBUCAT 
AMBSPEED 

AMBUBF 
AMBJRN 

AMBINBUF 

AMBDSORG 

AMBDORGA 

AMBIOBAD 
AMBIOMB 

AMBCDSN 

AMBDDSN 

AMBTIOT 

AMBINFl 

AMBCAT 

Address of the BUFC header associated with the 
AMB for non-shared resources or address of the 
BSPH associated with the AMB for shared 
resources 

Address of the PlH header associated with the 
AMB 

Address of the VSAM catalog's ACB (the ACB of 
the catalog that contains the object's catalog 
record) 

Address of the AMDSB 

End-of-Volume request type (See AMBXN Control 
Block: AMBXEOVR Field) 
MVM AMB flags: 

Page space 
Swap space 
Share option 
Reserved 

Indicator flags: 

The object is being created (load mode) 
The AMB describes a data set 
The AMB describes the index of a key-sequenced 
data set 
The AMB describes the master catalog 
The AMB describes a user catalog 
Speed option: Control intervals are not 
preformatted before the user's data records 
are written (only applies when the data set is 
created) . 
User buffering has been specified 
The user's EXlST contains a journaling exit 
routine's address 
The data set is shared--a direct buffer 
request has been issued 

Data set organization indicators: 
Reserved 

Always zero 
VSAM access method 
Always zero 

Address of the 10MB 
Address of the 10MB 

Data set name of the catalog 

Data set name of the object associated with 
the AMB 

Reserved 

Address of the TIOT 

Indicator flags: 

The AMB describes a catalog 
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Access Method Block (AMB)--Descriptfon and Format 

Off sat 
Dac(Hax) 

43(28) 

44(2C) 
44(2C) 

45(2D) 

48(30) 

49(31) 

50(32) 

52(34) 

56(38) 

56(38) 

60(3C) 

64(40) 

68(44) 
68(44) 

72(48) 

76(4C) 

80(50) 

84(54) 
84(54) 

85(55) 

86(56) 

Byte. and 
Btt Pattern 

xxx. 

1 

4 
1 

3 

1 

000. 
• •. 1 

1 

1 •.• 

· 1 .• 
· • 1 . 

1 ... 
· 1 .. 
· .1. 
· .. 1 

00 .. 
• . 1 . 
· .. 1 

• •. x xxxx 

2 

4 

4 

4 

4 

4 

4 
4 

4 

4 

4 

4 
1 

.1 .. 
· .1. 
· •. 1 

1 •.. 
· 1 .• 
· . 1 . 

x. .• • .. x 

1 

2 
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Field Name Description 

AMBSCRA 
AMBUCRA 
AMBUPX 
AMBSDS 

AMBAMETH 

AMBDEBPT 
AMBIFLGS 

AMBDEBAD 

AMBOFLGS 

AMBOPEN 

AMBEXFG 
AMBBUSY 

AMBFLG2 

AMBPUG 

AMBSHR 
AMBUP 

AMBRPT 

AMBEDB 

AMBEOVPT 

AMBAMBXN 

AMBWKA 

AMBIWA 

AMBIOBA 
AMBSVI 

AMBPIXP 

AMBPAMBL 

AMBUPLH 

AMBCSWDI 
AMBAFLG 

AMBLSR 
AMBGSR 
AMBICI 
AMBDFR 
AMBSIS 
AMBCFX 

AMBRDCNT 

Catalog recovery area is in system storage 
Catalog recovery area is in user's storage 
An upgrade table (UPT) exists 
System data set 
Reserved 

VSAM access method indicator 

DEB address 
Error flags 

Address of the DEB 

Open status flags: 

Always zero 
The AMB is open 
Always zero 
User exit routines are active 
Busy bit 

Flag byte 2: 

The data set described by this AMB is an 
alternate index in an upgrade set 
Data set using share option (3 or 4) 
UPAD is present 
Reserved 

Address of the EDB 

Address of the AMBXN for an End-of-Volume 
,'equest 
Pointer to AMB extension in MVB 

Address of the AMB work area 

Address of the DIWA 

Address of the lOB 
Object VSI pointer 

Address of the index's AMB 

Address of the primary AMBL 

Address of upgrade placeholder 

Flag byte: 

Local shared resources 
Global shared resources 
Improved control-interval access 
Defer write operations 
Sequential insert strategy 
Control blocks fixed in real storage 
Reserved 

Reserved 

Reserved 
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Access Method Block (AMBl--Description and Format 

Offset 
Dec(Hexl 

88(58) 

92(5C) 

96(60) 

100(64) 

108(6C) 

110(6E) 

112(70) 

114(72) 

116(74) 

120(78) 

124(7C) 

127C7F) 

128(80) 

131(83 ) 

132(84) 

133(85) 
133(85) 

134(86) 

135(87) 

136(88) 

180(B4) 

184(B8) 

BVtes and 
Blt pattern 

4 

4 

4 

8 

2 

2 

2 

2 

4 

4 

3 

1 

3 

1 

1 

3 
1 

1 

1 

44 

4 

4 

Field Name Description 

AMBBM2SH 

AMBCPA 

AMBWSHD 

AMBEXEX 

AMBSZRD 

AMBSZWR 

AMBSZFW 

AMBSZCP 

AMBVIOT 

AMBTRACE 

AMBPAl 

AMSBSAl 

AMBSOPT 

AMBRNlEN 
AMBRlN 

AMBDSlN 

AMBCATlN 

AMBDSNM 

AMBUPAD 

AMBJRNAD 

Resel"'ved 

With shal"'ed I"'esources: address of the WSHD; 
without shal"'ed resources: address of the first 
CPA in the chain 

Address of working storage header 

Name of user's exception exit routine 

Size of the channel pl"'ogl"'am fol'" I"'ead 

Size of the channel progl"'am for write 

Size of the channel pl"'ogl"'am fol'" fOl"'mat wl"'ite 

Size of the CPA base 

Address of the valid-10MB table 

Address of tl"'ace table 

Primary allocation quantity 

Reserved 

Secondal"'Y allocation quantity 

Reserved 

Allocation option 

RHAME lengths 
Length of RNAME 

length of data set name 

length of catalog name 

Component name 

Pointel'" to UPAD routine 

Pointel'" to JRNAD routine 

AMBL--ACCESS METHOD BLOCK LIST 

The AMBL describes a VSAM cluster and points to the cluster's 
data set and index AMBs. When the cluster is opened, an AMBl is 
built to describe the cluster. If the cluster's data set (and 
index) is shared with other usel"'S, AMBs already exist fol'" the 
data set (and index). The existing AMBs' addresses are put into 
the AMBl. If the cluster is not shared, AMBs are built to 
describe the cluster's data set and, if the cluster is 
key-sequenced, to describe the data set's index. The AMBl is 
pointed to by the cluster's ACB (ACBAMBl). 
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Access Method Block List (AMBL)--Description and Format 

Offset 
Dec(Hex) 

0(0) 

4(4) 

8(8) 

12(C) 

13(D) 

14(D) 

16(10) 
16(10) 
16(10) 

20(14) 

23(17) 

24(18 ) 

28(1C) 

28ClC) 

29ClD) 

30ClE) 

3H1F) 

Bytes and 
Bit Pattern 

4 

4 

4 

1 

1 ••• 
· 1 .. 

· • xx xxxx 

1 

2 

8 
8 
4 

3 

1 

1 ... 
· 1 •• 
· . 1 . 
· .. 1 

2 

1 

1 

1 

1 ••• 
· 1 •• 
· . 1 . 
· .• 1 

1 

1 ••• 

· 1 .. 
· . 1 . 
· .• 1 

1 .•. 
• 1 •. 
· . 1 . 
• .. 1 

1 .•. 
.xxx 
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Field Name Description 

AHBLPCHN Address of the primary AHBL in the AMBL chain 

AMBLSCHH Address of the secondary AHBL in the AMBL 
chain 

AMBLACB Address of the ACB associated with the AMBL 

AMBLEFLG End of Volume flags: 

AMBLWAIT 
AMBLESET 

AMBLCOMP 

AMBLDDHM 
AMBLIDF 
AMBLCACB 

AMBLDCI 

AMBLQ 

AMBLDDC 
AMBLGSR 
AMBLLSR 
AMBLFSTP 

AMBLUBF 
AMBLKSDS 
AMBLESDS 
AMBLDFR 

AMBLXPT 

AMBLVC 

AMBLVRT 

AMBLEHO 

AMBLTYPE 

AMBLPATH 
AMBLUPGR 
AMBLAIX 
AMBLBASE 
AMBLFIX 

AHBLQ2 

AMBLCBIC 

AMBLOVSI 
AMBLSHR 
AMBLCRE8 

End of Volume is waiting 
End of Volume encountered an error and 
restored control blocks to their original 
condition 
Reserved 

End of Volume lock 

Reserved 

The ACB's DDHAME field 
Cluster identifier 
Address of the ACB of the catalog 

Control-interval number of the catalog data 
record 

Qualifier: 

DD connect only 
Cluster opened for global shared resources 
Cluster opened for local shared resources 
Cluster opened for fast path (improved 
control-interval access) 
Cluster opened for user buffering 
Cluster opened as a key-sequenced data set 
Cluster opened as an entry-sequenced data set 
Cluster opened for deferred writes 

In a base AMBL, address of the path AMBL; in a 
path AMBL, address of the base AMBL 

Identifies the entry in the valid-AMBL table 
that identifies this AMBL 

Humber of the valid-AMBL table in the chain of 
valid-AMBL tables 

Offset within the valid-AMBL table 

Type of control block structure opened: 

Path 
Upgrade set 
Alternate index 
Base cluster 
Control blocks are fixed in real storage 
Reserved 

Qualified extension 

Cluster opened with control blocks in common 
storage area 
Reserved by open for VSI cleanup processing 
Share option (3,3) or (4,3) 
Create mode 
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Access Method Block List (AMBL)--Description and Format 

Offset 
Dec(Hex) 

32(20) 

33(21) 

34(22) 

35(23) 

36(24) 

37C 25) 

38(26) 

40(28) 

44(2C) 

48(30) 

52(34) 

56 (38) 

60(3C) 

64(40) 

Bytes and 
Bit Pattern 

1 

1 

1 ..• 
· 1 .. 
· . 1 . 

1 •.. 
.. 1 .• 
· .xx 

· .. x xxxx 

1 

1 

1 ••. 
· 1 .. 

· . 1 . 
· .. 1 

• .. 1 
1 ..• 

· 1 .. 

· . 1 • 
· .. 1 

, .. x x.x. 

1 

· .. 1 
1 ..• 

xxx .. xxx 

1 

2 

4 

4 

4 

4 

4 

4 

4 

Field Name Description 

AMBLXPFL 
AMBLMMS 

AMBLID 

AMBLSHAR 

AMBLPRIM 
AMBLCATO 
AMBLWRIT 

AMBLLEN 

AMBLFLG1 

AMBLFULL 
AMBLCINV 

AMBLUPD 
AMBLVVIC 

AMBLSDS 
AMBLSCRA 

AMBLUCRA 

AMBLCAT 
AMBLDUMY 

AMBLFLG2 

AMBLSTAG 
AMBLII 

AMBLNST 

AMBLHUM 

AMBLMMIB 

AMBlDSAB 

AMBLDTA 

AMBLIX 

AMBLBIB 

AMBLCMB 

PFL does not exist 
Media manager 
Reserved 

Control block identifier, X'50' 

Sharing indicators: 

Identifies the primary AMBl 
The catalog is open 
The user intends to write or update records in 
the data set 
Reserved 

Length of the AMBL 

Flags: 

The user-supplied master password was verified 
The user-supplied control-interval password 
was verified 
The user-supplied update password was verified 
The AMBL is for the mass storage volume 
inventory (MSVI) data set 
The AMBL is for a system data set 
The AMBL is for a catalog recovery area in 
system storage 
The AMBl is for a catalog recovery area in 
user's storage 
The AMBLACB field points to a catalog's ACB 
A DD DUMMY statement was specified 
The combination of these bits indicates the 
type of data set: 

001 Catalog 
101 MSVI 
011 SCRA 

Flags: 

Cluster is staged 
This AMBL is for an ISAM interface structure 
Reserved 

Humber of strings 

Number of AMB pointers in the AMBL 

Pointer to media manager interface block 

Pointer to the DSAB 

Reserved 

Address of the cluster's data set AMB 

Address of the cluster's index AMB 

Address of the base information block 

Address of the cluster management block 
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A"BXN--ACCESS "ETHOD BLOCK EXTENSION 

The AMB and the 10MB are kept ;n a protected subpool with key O. ..J 
They cannot be changed by the user or by Record Management. 
Record Management needs to store information in the AMB and the 
10MB. Some of their fields have been moved to the AMBXH. It 
contains one set of fields for the AMB and one set for each 10MB 
associated with the AMB. 

Access "ethod Block Extension (A"BXN)--Descriptton and Format 

Offset 
Dec(Hex) 

0(0) 
0(0) 
0(0) 

4(4) 

5(5) 

6(6) 

7(7) 

8(8) 

12(C) 

16 (1 0) 

16(10) 

18(12) 

20 (14) 

24(18) 

28(1C) 

B~tes and 
Blt Pattern 

32 
8 
4 

1 

1 

X'80' 
X'O!' 
X'81' 
X'02' 
X'82' 
X'04' 

1 

1 

1 ... 
.xxx xxxx 

4 

4 

4 

2 

2 

4 

it 

4 

10"B Portfon--IO"BXN 
0(0) 1 

1(1) 1 

1 ••. 
.1 .. 
.• 1. 
••• X xxxx 
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Field Name 

IDAAMBXH 
AMBXEOV 
AMBXEVPT 

AMBXRSC 

Af·1BXEOVR 

AMBEVRC 

AMBXFlGS 

AMBXUPD 

AMBXASCB 

AMBXECB 

AMBXCSWD 

AMBXRDCT 

AMBXBM2S 

AMBXlVl 

AMBXBFRI 

IOMXlOCK 

IOMXFlGS 

IOMXUSE 
IOMXEOVW 
IOMXSCAH 

Descr i pti on 

AMB extension block 
End-of-Volume interface ficlds (IDAEQVIF) 
Address of the key or RBA to be used by End of 
Volume 

Resource TS byte 

End-of-Volume request type: 

Page-space data set 
Mount by key 
Mount by RBA 
Allocate by key 
Allocate by RBA 
Update catalog 

Access method end-of-volume return code 

Status flags 

VSI update needed 
Reserved 

Address of end-of-volume caller's ASCB 

ECB for access method end-of-volume 

Used by buffer management for shared resources 
seri al i zat ion 
Unused 

Number of control intervals read 

Address of the PlH being used for a second 
search of a subpool 

AMB/VSI level number 

First buffer associated with the AMB 

Resource TS byte 

I/O-management flags: 

Error processing ;s complete 
EOV wait for asynchronous I/O 
Scan buffer 
Reserved 
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10MB portion--IOMBXN 

2(2) 

4(4) 
4(4) 

6(6) 

8(8) 

12(C) 

16(10) 

20(14) 
20(14) 

21(15) 

24(18) 

2 

14 
2 

2 

4 

4 

4 

4 
1 

1 •.. 
.xxx xxxx 
. 1 .. 
.. xx xxx x 

3 

4 

IOMXPOET 
IOMXBFLG 

IOMXR13S 

IOMXRPL 

IOMXR14 

IOMXRECB 
IOMXECB 

IOMXWAIT 
IOMXRSLT 
IOMXPOST 
IOMXIOCC 

IOMXRBPT 

Reserved 

Problem-determination fields 
I/O flags at, I/O initiation 

Reserved 

Address of the user's save area 

Address of the first RPL in a chain 

Asynchronous I/O register 14 save 

Record management I/O ECB 
I/O ECB: 

I/O wait bit 
I/O completion result 
I/O post bi t 
I/O completion code 

Pointer to RB (request block) or result 

Reserved 

10MB Portion--IOMBXN2 

0(0) 4 IOMXURPL RPL address 

4(4) 4 IOMXUDSI DSID address 

8(8) 4 IOMXUECB ECB address 

12(C) 4 IOMXUFDB User feedback field 

16(10) 4 IOMXURFI Reserved 

20(14) 1 IOMXUCOD UPAO code 

21(15) 3 IOMXURF2 Reserved 

24(18) 4 IOMXUIOM 10MB address 

AMCBS--ACCESS METHOD CONTROL BLOCK STRUCTURE 

The AMCBS contains information that is used by DFP to locate the 
master catalog and user catalogs. The AMCBS is built when the 
master catalog is opened, during HIP (nucleus initialization 
processing). The CVT (CVTCaSP) points to the AMCBS. 

Offset 

o (0) 

2 (2) 

4 (4) 

BVtes and 
Blt pattern 

2 

2 

4 

Field Nama 

caSIO 

CBSSIZ 

CBSMCSTA 
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Description 

AMCBS ID = 'AM' 

Length of the AMCBS 

Location (CCHH) of the 
master catalog 
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Offset 

8 (8) 

12 (C) 

16 (10) 

20 (14) 

24 (18) 

28 (1C) 

32 (20) 

Bytes and 
Bit Pattern Field Name 

4 

4 

4 

4 

4 

4 

64 

CBSACB 

CBSCBP 

CBSCMP 

CBSMCUCB 

CBSCAXCN 

CBSCRACA 

CBSCRTCB 

CBSVSRT 

Description 

Address of the master 
catalog's ACB 

Address of the control block 
manipulation routine 
(IDAO 19C1) 

Address of the catalog 
management high-level 
routine (IGGOCLAl) 

Address of the master 
catalog's UCB (contains this 
information until master 
catalog open processing 
begins) 

Address of the CAXWA chain 

Address of the CRA CAXWA 
chain 

Address of CRA task TCB 

CDS (compare and swap 
double) word for VSRT (VSAM 
shared resource table) 

The following pair of fields is repeated eight times--once for 
each of keys 0 through 7: 

Offset 

32 (20) 

36 (24) 

96 (60) 

B~tes and 
Blt Pattern Field Name 

4 CBSVUSE 

97 (61) 

4 

1 

1 ... 
.111 1111 

3 

100 (64) 4 

104 (68) 4 

108 (6C) 4 

112 (70) 1 

1 ..• 

.111 1111 

113 (71) 3 

116 (74) 4 

120 (78) 4 

CBSVPTR 

CBS FLAGS 

CBSMICF 

CBSVVDSA 

CBSDEVNT 

CBSVSICN 

CBSFLGI 

CBSCUVSI 

CBSPCOPH 

CBSPCCLS 

Description 

VSRT use count 

Address of the VSRT 

Catalog flags 

ICF master catalog 
Reserved 

Reserved 

Address of VVDS manager 
<IGGOCLEO) 

Device name table address 

Address of IDAVSI chain 

AMCBS flags 

Cleanup of VSI chain is 
required 
Reserved 

Reserved 

Address of private catalog 
open module 

Address of private catalog 
close module 
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AHDSB--ACCESS HETHOD DATA SET STATISTICS BLOCK 

The AMDSB contains statistical information about record 
processing in the data set. It also contains some of the data 
set's attributes and specifications. The AMDSB is built, using 
the data set or index catalog record's AMDSB set of fields, when 
the cluster is opened. The data or index AMB (AMBDSB) points to 
its associated AMDSB. 

Access Method Data set Statistics Block (AHDSB)--Description and Format 

Offset 
Dec(Hex) 

0(0) 

1(1) 

2(2) 

4(4) 

6(6) 

8(8) 

lO(A) 

11 (B) 

l2(C) 

l4(E) 

16(10) 

20(14) 

24(18) 

28C1C) 

32(20) 

36(24) 

40(28) 
40(28) 

BVtes and 
BIt Pattern 

1 

1 

1 ... 
o ••• 
· 1 .. 
· . 1 . 

· •. 1 
1 .•• 

· 1 •• 
· . 1 . 
· •• 1 

2 

2 

2 

2 

1 

1 

2 

2 

4 

4 

4 

4 

4 

4 

56 
1 

Field Name 

AMDSBID 

AMDATTR 

AMDDST 

AMDWCK 
AMDSDT 

AMDREPL 
AMDORDER 

AMDRANGE 
ANDRRDS 
AMDSPAN 

AMDLEN 

AMDNEST 
AMDAXRKP 

AMDRKP 

AMDKEYLN 

AMDPCYCA 

AMDPCTCI 

AMDCIPCA 

AMDFSCA 

AMDFSCI 

AMDCINV 

AMDLRECL 

AMDHLRBA 

AMDNSLOT 

AMDSSRBA 

·AMDMAXRR 

AMDPARDB 

AMDSTAT 
AMDATTR3 

AMDUNQ 

Description 

Control block identifier, X'60' 

Attributes of the data set: 

Key-sequenced data set 
Entry-sequenced data set 
Check each record when it is written 
Sequence set is stored with the data and 
replicated 
All index records are replicated 
Use the volumes in the same order as in the 
volume Ii st 
ThA data set is divided into key ranges 
Relative record data set 
The data set contains spanned records 

Length of the AMDSB 

Number of index entries in the index section 
Relative key position of the alternate key 

Relative key position 

Key length 

Percentage of free control intervals in the 
control area 

Percentage of free bytes in the control 
interval 

Number of control intervals in a control area 

Number of free control intervals in a control 
area 

Number of free bytes in a control interval 

Control interval size 

Maximum record size 

Relative byte address (RBA) of the high-level 
index record 
Number of record slots per control interval 

Relative byte address (RBA) of the first 
sequence-set record 
Maximum valid relative record number 

Address of the first ARDB 

Data set statistics: 
Attributes of the data set: 

The data set has: 
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Access Method Data set statistics Block (AHDSB)--Description and Format 

Offset 
Dec(Hex) 

41(29) 

42(2A) 

46(2E) 

48(30) 

56(38) 

58(3A) 

60(3C) 

64(40) 

68(44) 

72(48) 

76(4C) 

80(50) 

84(54) 

88(58) 

92(5C) 

Bytes and 
Bit Pattern 

o ••• 
1 ... 

• 0 •• 
.1 .. 

• • 0 • 
· . 1 . 

• •• 0 
· .. 1 

1 

4 

2 

48 

2 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

o ••• 
1 ••. 
.xxx 

Field Name Description 

AMDFAULT 

AMDBIND 

AMDWAIT 

AMDLM 

AMDSTRNO 

AMDDUI 

AMDBFNO 

AMDSTAT 

AMDNIL 

AMDNEXT 

AMDNLR 

AMDDELR 

AMDIREC 

AMDUPR 

AMDRETR 

AMDASPA 

AMDNCIS 

AMDNCAS 

AMDEXCP 

Unique keys 
Nonunique keys 
The data set is staged: 
At open time. if required 
By cylinder fault 
The data set is: 
Not bound 
Staged and bound 
After destaging ;s begun, control is returned 
to the program that is closing the data set: 
Immediately 
After destaging ;s finished 
Load mode, or data set is not loaded 
Data set is loaded 
Reserved 

Number of concurrent requests 

IMS DBRe usage indicator 

Number of buffers 

Statistics 

Number of index levels 

Number of extents in the data set 

Number of user-supplied records in the data 
set 

Number of deleted records 

Number of inserted records 

Number of updated records 

Number of retrieved records 

Number of bytes of free space in the data set 

Number of times a control interval was split 

Number of times a control area was split 

Number of times EXCP was issued by VSAM I/O 
routines 

ARDB--ADDRESS RANGE DEFINITION BLOCK 

The ARD& contains information about space allocated to and space 
actualJy used by a data set. The block is built by the VSAM 
Open r.utine from information in the data set's catalog record. 
The number of ARDBsdepends on whether the data set is divided 
into key ·ranges (one ARDB per range. or one for a data set 
without rang~s) and whether the sequence set of the index ;s 
placed adjacAnt to data. 

The ARDB is updated by record-management routines as additional 
space is used. The first ARDB in an ARDB chain is pointed to by 
the AMDSS (AMDPARDS). 
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Address Range Definition Block (ARDB)--Description and Format 

Offset 
Dec(Hex) 

0(0) 

1(1) 

2(2) 

4(4) 

8(8) 

12(C) 

16(10) 

20(14) 

26C1A) 

28C1C) 

29C1D) 

BVtes and 
BIt Pattern 

1 

1 

1 ... 
· 1 .. 

· . 1 . 

· .. 1 

2 

4 

4 

4 

6 

2 

1 

1 ••. 
· 1 .. 

1 ... 

· 1 .. 
· . 1 . 
• •• x 

· . xx xxx x 

VL 

Field Name 

ARDID 

ARDTYPE 

ARDKR 
ARDHLI 

ARDSS 

ARDUOVFl 
ARDEOD 

ARDUSED 
ARDUPD 

ARDLEN 

ARDNPTR 

ARDHKRBA 

ARDHRBA 

ARDERBA 

ARDVOLSR 

ARDRELNO 

ARDPRF 

ARDPRSS 
ARDPRFMT 

ARDKEYS 

Description 

Control block identifier, X'61' 

Identifies the type of space defined by the 
ARDB: 

One key range of a key-range data set 
The total index of a key-sequenced data set, 
or 
The non-sequence set levels of a key-sequenced 
data set's index, when the sequence set is 
stored with the data 
The sequence set of a key-sequenced data set, 
when the sequence set is stored with the data 
Overflow may be used for this key range 
The key range containing the highest data RBA 
in the data set 
The ARDHRBA field's initial value has changed 
ARDB modified 
Reserved 

Length of the ARDB 

Address of the next ARDB in the ARDB chain 

The RBA of the data set control interval 
containing the key range's high-key value 

The RBA of the next free-space control 
interval at the end of the data set 

The RBA of the highest control interval 
allocated to the key range 

The serial number of the volume containing the 
highest RBA allocated to the key range 

The sequence number of the data space group 
set of fields that describes the data space 
containing the key range--the data space group 
set of fields is in the volume catalog record 
identified by ARDVOLSR 

Preformat flags: 

The sequence set is stored with the data 
The key range's extents haven't been 
preformatted 
Reserved 

The key range's low and high key values--the 
length of this field equals twice the key 
length 

BIB--BASE INFORMATION BLOCK 

The BIB contains information for virtual-storage management to 
control allocation of storage for a particular base cluster in a 
job step. It is further described under "Virtual-Storage 
Management" in "Diagnostic Aids." 

The BIB is pointed to by the AMBL (AMBLBIB) and VGTT (VGTTBIB). 
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Base Information Block (BIB1--Description and Format 

Offset BVtes and 
Dec(Haxl Blt Pattern Field Name Description 
0(0) 

0(0) 

1(1) 

2(2) . 

4(4) 

5(5) 

8(8) 

12(C) 

16(10) 

20(14) 

24(18) 

28(1C) 

32(20) 

36(24) 

40(28) 

44(2C) 

48(30 ) 

52(34) 

56(38) 

60(3C) 
60(3C) 

64(40) 

68(44) 

72(48) 

76(4C) 

1 

1 

1 

1 ••. 
· 1 .• 
• . 1 • 
· .• 1 

2 

1 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

16 
4 

4 

4 

4 

8 

· ... 
1 ••• 
• 1 .• 
· . 1 . 

· .. 1 
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BIBHDR 

BIBID 

BIBFLGI 

BIBVIRT 
BIBREST 
BIBCKPT 
BIBCATX 
BIBVVDS 
BIBICF 
BIBUCBUF 

BIBLEN 

BIBFLG2 

BIBUPT 

BIBVMT 

BIBDACB 

BIBAMBL 

BIBSPHPT 

BIBPRSPH 

BIBHEBPT 

BIBHEBFQ 

BIBVCRT 

BIBWSHD 

BIBCSL 

BIBPSAB 

BIBVGTT 

BIBRTNS 
BIfsINTRF 

BIBCEAPP 

BIBASYRT 

BIBSIOAP 

BIBJOBNM 

Header 

Control block identifier. X'10' 

Flag byte 1: 

At least one mass-storage UCB is allocated 
Restart in progress for sphere 
Checkpoint in progress for sphere 
CATX option selected 
VSAM volume data set open 
Object cataloged in ICF catalog 
Control block update facility for cross-region 
data set sharing being used in this sphere 
Reserved 

Length of the BIB 

Reserved 

Reserved 

Address of the upgrade table 

Address of the volume mount table 

Address of an inner ("dummy") ACB 

Address of the primary AMBL in the AMBL chain 

Address of the sphere block header 

Address of the protected sphere block 

Address of the header element block 

Address of the first free header element in 
the header element block 

Address of the VSAM checkpoint/restart table 

Address of the working storage header 

Address of the first core save list in the 
chain 

Address of the protected sphere AMBL block 

Address of the VSAM global termination table 
for the control blocks stored in global 
storage for a base cluster and its related 
clusters 

Addresses of record-management routines: 
VSAM interface (IDA019Rl) 

Channel end appendage 

Asynchronous routine 

start-I/O appendage 

Name of the job that issued OPEN for the base 
cluster 
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Base Information Block (BIB)--Description and Format 

Offset 8ftes and 
Dec(Hex) B t Pattern Field Name Description 

84(54) 8 BIBSTPNM Name of the job step that issued OPEN for the 
cluster 

92(5C) 8 BIBDDNM Name of the DD statement specified for OPEN 

100(64) 4 BIBASCB Address of the address space control block for 
the address space that issued OPEN 

104(68) 4 BIBVSRTP GSR VSRT address 

108(6C) 4 BIBSREC Pointer tc SRA entry 

112(70 ) 4 BIBUPAD UPAD address 

116 (74) 4 BIBJRNAD JRNAD address 

BLPRM--RESOURCE POOL PARAMETER LIST 

BLPRM is created by the BLDVRP and DLVRP macros. It is used by 
record management for dynamic string addition and by data set 
management (O/C/EOV and checkpoint/restart) for internal 
processing. BLPRM is mapped by IDABLPRM and pointed to by the 
parameter list whose address is in register 1 when SVC 19 is 
issued. 

Resource Pool Parameter List lBLPRH)--Description and Format 

Offset 
DecCHex) 

0(0) 

1(1) 

2(2) 

4(4) 

8(8) 

9(9) 

10(A) 

B~tes and 
Blt Pattern 

1 

1 

2 

4 

4 

4 

1 

1 

1 

1 ..• 
· 1 .. 
· .1. 
• •. 1 

1 ... 
• 1 •• 
· . 1 . 
· .. 1 

Field Name 

BLPACBID 

BLPACBST 

BLPBUFLP 

BLPUACB 

BLPIOPLH 

BLPKEYLN 

BLPSTRNO 

BLPFLAG1 

BLPFDBDC 
BLPFBLD 
BLPFDEL 
BLPFLSR 
BLPFGSR 
BLPFIOBF 
BLPFBFRF 
BLPFSTAD 

Description 

ACB ID-X'AO' 

ACB subtype-X'II' 

Reserved 

Address of the buffer list used by BLDVRP 
(described below) 

Address of the user ACB (used for dynamic 
string addition) 

Address of the I/O Support PLH (used for 
CLOSE) 
Key length 

String number requests 

Flag byte 1: 

Shared resources 
BLDVRP request 
DLVRP request 
LSR option 
GSR option 
Fix lOBs 
Fix buffers 
Add String 
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Resource Pool Para .. ter List (ILPRH1--Descriptfon and Format 

Offset 
Dec(Hex) 

l1(B) 

12(C) 

13(D) 

16(10 ) 
16(10) 

17(11) 

20 (4) 

21(15) 

24(18) 
24Cl8) 

27ClB) 

28UC) 

29ClD) 

30ClE) 

48(30) 

49( 31> 

51(33) 

Iytes and 
Bit Pattern 

1 

1 ••• 
· 1 .. 
· . 1 . 
· .. 1 

1 

3 

8 
1 

1 •.. 
.1 .. 

· ... 
1 ••• 
.1 .. 
· .1. 
· .. 1 

· . xx xxxx 

3 

1 

3 

4 
3 

1 

1 

18 

1 ... 

.xxx xxxx 

18 

1 

2 

1 

Field Name Description 

BLPFLAG2 Flag byte 2 (used for I/O support internal 
processing): 

BLPFPART 
BLPFUPGR 
BLPFPATH 
BLPFPRlM 
BLPFDATA 
BLPFIHDX 
BlPFIOSR 
BLPFRSTR 

BLPOCODE 

BLPOACB 

BLPCORE 
BLPGFLG 

BLPGREQ 
BLPGPG 

BLPGSZ 

BlPGSP 

BLPGAD 

BlPIOACB 

BLPDSORG 

BLPSHRP 

BLPFlAG3 

BlPAHY 

BLPOFlGS 

BLPERFLG 

Partial build request 
Upgrade set Open 
Path (AlX) Open 
Primary Open 
Data AMB 
Index AMB 
I/O support request 
Restart request 

Special use field 

Address of ACB 

Record management GET CORE request 
Flag byte: 

GETCORE request 
GETCORE page boundary request 
Reserved 

GETCORE length 

GETCORE subpool 

GETCORE return address 

Address of I/O support ACB 
Reserved 

X'08' (required for BLDVRP, DLVRP, and string' 
addition) ..." 

Shared resource pool id 

Resource pool flags 

Shared pool I/O buffers can reside above 16 
megabytes 
Reserved 

Reserved 

X'02' 

Reserved 

X'OO' 

The buffer request list (pointed to by BlPBUFLP) is repeated once for each buffer 
pool. The format is: 

0(0) 

4(4) 

4 

1 

1 ... 

BLPBUFSZ 

BlPBRLFG 

BLPBFlST 

Buffer !lize 

Buffer list flags: 

Last buffer request 
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5(5) 

6(6) 

.xxx xxxx 

1 

2 

Reserved 

Reserved 

BLPBFLCT Buffer count 

BSPH--BUFFER SUB POOL HEADER 

The BSPH is built for processing with shared resources. It 
defines a buffer pool in the VSAM resource pool. The first BSPH 
for the resource pool is pointed to by the VSRT (VSRTBUFH). 
Each BSPH is pointed to by an AMB (AMBBUFC) that uses the buffer 
pool defined by the BSPH. 

Buffe~ Subpool Header (BSPH)--Description and Format 

Offset 
Dec(Hex) 

0(0) 

1(1) 

2(2) 

4(4) 

8(8) 

12(C) 

14(E) 

16 (10) 

20(4) 

24 (18) 

28(lC) 

28UC) 

29(10) 

30( lE) 

32(20) 

36(24) 

B~tes and 
B1 t Pattern 

1 

1 

1 •.• 

· 1 .. 

2 

4 

4 

2 

2 

4 

4 

4 

4 

1 

1 ... 
.1. . 
· . 1 . 
· .. x xxxx 

1 

2 

4 

4 

Field Name 

BSPHID 

BSPHFLGI 

BSPHIOBF 

BSPHBFRF 

BSPHLEH 

BSPHHM 

BSPHHBSP 

BSPHBFHO 

BSPHERCT 

BSPHBUFC 

BSPHMDBT 

BSPHBSZ 

BSPHCSRC 

BSPHFLG2 

BSPHAPRT 
BSPHPCUC 
BSPHIUCS 

BSPHPSUC 

BSPHCPLH 

BSPHRDS 

Description 

Control block identifier, X'72' 

Flag byte 1: 

I/O-related control blocks are fixed in real 
storage 
I/O buffers are fixed in real storage 

Length of the BSPH 

Visual name: 'BSPH' 

Address of the next BSPH for the resource pool 

Humber of buffers in the buffer pool 

Count of write errors 

Address of the first BUFC for the buffers in 
the pool 

Modification bits--they indicate IDs of 
transactions that have modified the buffer 
(RPL TRAHSID operand) 

Length of each buffer in the pool 

Compare/swap resourca--used to serialize the 
use chain: 
Flag byte 2: 

Arithmetic protect bit 
The use chain is being changed 
Use chain invalid status 
Reserved 

Reserved 

Humber of PLHs searching the use chain 

Address of the PLH that is modifying the use 
chain 

Humber of I/O operations to bring data into 
the buffer pool 
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Buffer subpool Header (BSPH1--Description and Format 

Offset 
Dec(Hex) 

40(28) 

44(2C) 

48(30) 

52(34) 

56(38) 

60(3C) 

Bytes and 
Btt pattern 

4 

4 

4 

4 

4 

4 

Field Name Description 

BSPHFHD 

BSPHUIW 

BSPHHUIW 

BSPHUTOP 

BSPHUBTM 

BSPHIST 

Humber of requests for retrieval that could be 
satisfied without an I/O operation 

Humber of user-initiated writes from the 
buffer pool 

Humber of nonuser-initiated writes (writes 
that VSAM was forced to do because no buffers 
were available) 

Address of the top of the use chain 

Address of the bottom of the use chain 

Address of the first BSPH for the resource 
pool 

BUFC--BUFFER CONTROL BLOCK 

The BUFC consists of a buffer header that describes the buffer 
pool and a buffer control entry that describes each buffer 
requested by the user and each buffer required for preformat 
processing. The header describes the structure of the buffer 
pool. Each buffer control entry contains function codes, status 
indicators, and RBAs to describe the buffer. The buffer control 
entry also contains the address of its associated placeholder 
(PLH), the data buffer, the associated channel program (pointed 
to by the CPA), and the next BUFC in the chain. 

Index and data have separate blocks of BUFCs. At the end of 
each block are BUFCs used for preformat processing--they are 
pointed to by a field in the header. 

The BUFC is the interface between I/O management and buffer 
management (IDA019R2 and its procedures). The BUFC is pointed 
to by the PLH (PLHDBUFC points to the data BUFC; PLHIBUFC points 
to the index BUFC). 

Both the buffer header and the buffer control entry are created 
by Open and released by Close. The AMB points to the buffer 
header. The DIWA points to the insert buffer control entry, and 
each placeholder points to a chain of one or more data buffer 
control entries and one index buffer control entry. 

Buffer Control Block (BUFC1--Descriptton and Format 

Offset Bytes and 
Dec(Hex) B t pattern Field Name Description 

0(0) 1 BUFDRID Buffer-header identifier, X'70' 

1(1) 1 BUFDRHO Humber of buffer control entries in this 
buffer pool, excluding preformat buffer 
control entries 

2(2) 2 BUFDRLEH length of the buffer header and all buffer 
control entries associated with this buffer 
pool 
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Buffer control Block (BUFC)--Descriptton and For.at 

Offset 
Dec(Hex) 

4(4) 

8(8) 

9(9) 

10CA) 

, 1(8) 

12(C) 

16<10 ) 

Buffer 
Control 
Entry 

0(0) 

1<1 ) 

2(2) 

Bytes and 
Bit Pattern 

4 

1 

1 

1 

1 

1 •.• 

· 1 .. 

• .xx xxx x 

4 

4 

1 

1 

1 ..• 
· 1 .. 

· • 1 • 

· .. 1 

1 

1 .•. 

1 ... 
· 1 •• 
· .1. 

· •• 1 

• 1 .. . •.. 

F;eld Name 

BUFDRPFB 

BUFDRPFN 

BUFDRCIX 

BUFDRMAX 

BUFDRTSB 

BUFDRFLG 

BUFDRREL 

BUFDRAVL 

BUFDBUFC 

BUFCAVL 
BUFCUCNT 

BUFFLGI 

BUFCUPG 
BUFCSEG 

BUFCINS 

BUFCER1 
BUFCER2 
BUFCVAL 
BUFCEXC 

BUFCEPT 

BUFCIOFL 

BUFCMW 

BUFCFMT 

Description 

Pointer to the first BUFC in a pool of BUFCs 
that are reserved for preformatting data 
control areas or index tracks 

Number of preformat BUFCs 

Number of index buffers in an index buffer 
pool that are not assigned to a placeholder 
and are not reserved for the highest level 
index record 
Maximum number of buffers that can be assigned 
to a placeholder that is in sequential mode 

Test-end-set byte for the buffer header--this 
byte is set to X'FF' when a buffer is being 
taken from the buffer pool and assigned to a 
placeholder; set to X'OO' in all other cases 

Buffer status flags: 

Buffer-released flag, which is set when a 
placeholder returns a buffer to the buffer 
pool 
Buffer is available, which is set when there 
are data buffers in the pool that are not 
reserved for inserts and are not assigned to 
placeholders 
Reserved 

Address of the first BUFC 

Reserved 

Test-and-set byte for the buffer 
Use count 

BUFC status flags: 

This BUFC is associated with an upgrade set 
The buffer contains a segment of a spanned 
record 
Identifies this buffer as an insert 
buffer--this buffer can be assigned to a 
placeholder for data only for the duration of 
a single request 
Error generated by input processing 
Error generated by output processing 
Input RBA is valid 
The control interval represented by this BUFC 
is in exclusive control--this field is 
meaningful only when the input RBA is valid 
I/O-complete flag 

I/O status flags: 

Control interval must be written at the 
indicated output RBA CBUFCORBA)--note that 
output processing is done before input 
processing for the same BUFC 
This BUFC is associated with a format-write 
channel program (pre-format) 
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Buffer Control Block (IUFC)--Description and Format 

Offset 
Dec(Hex) 

3(3) 

4(4) 

8(8) 

12(C) 

16(10) 

20(14) 

24(18) 

28C1C) 
28(IC) 

32(20) 
32(20) 

36(24) 

36(24) 

40(28) 

44(2C) 

48(30) 

I~tes and 
11 t pattern 

· . 1 • 

· .. 1 
1 .•. 

· 1 .. 

· . 1 . 

• .. 1 

1 

1 ... 

· 1 •• 
• . 1 . 

· •• 1 

1 •.. 
.xxx 

4 

4 

4 

4 

4 

4 

4 
2 

4 
4 

4 

4 

4 

4 

4 

364 MVS/XA VSAM logic 

Field Name Description 

BUFCRRD 

BUFCREAL 
BUFCWC 

BUFCXEDB 

BUFCPFCP 

BUFCFIX 

BUFCFLG2 

BUFCXDDR 

BUFCNLAS 
BUFCBSYR 

BUFCBSYW 

BUFCEOD 

BUFCPlH 

BUFCAMB 

BUFCDDDD 

BUFCORBA 

BUFCCPA 

BUFCBAD 

BUFCNXTl 

BUFCINV 
BUFCWLEN 

BUFCDSPC 
BUFCINVI 

BUFCNlBP 

BUFCNXT2 

BUFXIRBA 

BUFXORBA 

BUFCHAIH 

The control interval indicated by BUFCDDDD 
must be read 
BUFCBAD is a real address 
The channel program associated with this BUFC 
includes write-validity-checking CCWs 
The RBA that was to be read or written was in 
an extent of the data set that was unavailable 
(for example, not mounted) 
Preformatted channel-program segment is 
complete 
Buffer is fixed in real storage 

Flags: 

Suppress dynamic device reconfiguration on 
errors 
Indicates last BUFC 
For processing with shared resources, a read 
operation is in progress--the bit is on during 
the operation 
For processing with shared resources, a write 
operation is in progress--the bit is on during 
the operation 
No EDB found for RBA 
Reserved 

Address of the placeholder associated with 
this BUFC (nonshared resources) 

Address of the access method block associated 
with this BUFC (shared resources) 

RBA for input processing (valid only if bit in \ 
FLG1 is set) ..." 

RBA for output processing (valid only if IOFL 
indicates that a control interval must be 
written). 

Channel program area address 

Address of the buffer to or from which control 
interval is to be written or read 

Next BUFC for which I/O can be requested 

Invoker's field for auxiliary storage manager 
BUFC data length 

Address of data-set page-control table 
Invoker's field for DB/DC--IMS/VS 

Address of the next logical buffer 

Address of the next logical buffer in RBA 
order 

RBA of the record in the buffer or, for a 
spanned record, of the record's first segment 

Same as BUFXIRBA, but used for output 

Address of the next BUFC in the pool physical 
chain 
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Buffer Control Black (BUFC)--Description and Format 

Offset BVtes and 
Dec(Hex) 11t Pattern Field Name Description 

52(34) 0 
52(34) 4 

56(38) 4 

60(3C) 4 

64(40) 4 

68(44) 4 

72(48) 4 

76(4C) 1 

77(4D) 3 

80(50) 0 

BUFCNEND 
BUFCMDBT 

BUFCUCUP 

BUFCUCDN 

BUFCNBA 

BUFCPBA 

BUFCSPLH 

BUFCIDXL 

BUFCEND 

End of NSR BUFC 
For shared resources, modification bits--they 
identify IDs of transactions that have 
modified the buffer (RPL TRANSID operand) 

Address of the next BUFC up the use chain 

Address of the next BUFC down the use chain 

Next BUFC in AMB chain 

Previous BUFC in AMB chain 

Pointer to LSR/GSR PLH 

For processing without shared resources, the 
level of the index record in the buffer--used 
in the selection of the buffer to be replaced 

Reserved 

Reserved 

CLW--CLOSE WORK AREA 

The CLW contains information used for communication among the 
CLOSE and temporary CLOSE modules. It is built by IDA0200T 
(CLOSE) and IDA0231T (CLOSE, TYPE=T), mapped by IDACLWRK, and 
pointed to by register 4 during VSAM CLOSE processing. 

CLOSE Work Area (CLW)--Description and Format 

Offset 
Dec(Hex) 

0(0) 

8(8) 

12(C) 

16(10) 

28UC) 

BVtes and 
B1 t Pattern 

8 

4 

4 

12 

2 

Byte 1: 
1 ..• 
· 1 .. 
· . 1 . 
· .. 1 

1 ... 
· 1 .. 
• • 1 . 
· .. 1 

Byte 2: 
1 ..• 
· 1 .. 
· . 1 • 
· .. 1 

1 ... 
.xxx 

Field Name Description 

CLWID Work area ID--IDACLWRK 

CLWCOMWK Address of common work area 

CLWAMBPT Address of current AMB 

CLWSFI Subfunction information area 

CLWFLAGS Flag bytes: 

CLWBNOFL 
CLWCHOUP 
CLWNWRIT 
CLWPATH 
CLWSPHCL 
CLWDUMMY 
CLWOUTPT 
CLWPARCL 

CLWPRMCL 
CLWSECCL 
CLWGMAIH 
CLWTERM 
CLWMMSCL 

No buffer flush 
No catalog update 
No write buffer 
Path processing 
Close entire sphere 
Dummy data set 
Base data set opened for output 
Partial close 

Primary close 
Secondary close 
Module work area built 
Terminating error in IDA0200B 
Indicate media manager close 
Reserved 
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CHB--CLUSTER MANAGEMENT BLOCK 

The CMB contains the addresses of header elements in the header .\ 
element block that describe storage obtained for the control 'Ii' 
blocks of a key-sequenced or entry-sequenced data set. 

The CMB is pointed to by the AMBL (AMBLCMB). It is further 
described under "Virtual-Storage Management" in "Diagnostic 
Aids." 

Cluster Management Block (CMBl--Descriptton and Format 

Offset 
Dec(Hexl 

0(0) 

1(1) 

2(2) 

4(4) 

5(5) 

6(6) 

8(8) 

8(8) 

12(C) 

16(10) 

20(14) 

24(18) 

28(1C) 

32(20) 

36(24) 

40(28) 

44(2C) 

48(30) 

52(34) 

56(38) 

60(3C) 

64(40) 

B~tes and 
Blt Pattern 

1 

1 

2 
1 .. 
1 ••• 

.xxx xxxx 

1 

2 

56 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

12 

366 MVS/XA VSAM Logic 

Field Name Description 

CMBID Control block identifier, X'll' 

CMBLEN 

Cf-iBFLGS 

CMBOUT 

CMBNST 

CMBCNT 

CMBPTRS 

CMBUSRPT 

CMBPRPTR 

CMBSTPTR 

CMBUSPTR 

CMBFSTPT 

CMBUFSPT 

CMBBFRPT 

CMBUBFPT 

CMBDEBPT 

CMBEDBPT 

CMBPSTPT 

CMBPUSPT 

CMBFXDPT 

CMBRBA 

Reserved 

Length of the CMB 

Flags: 

The control block structure allows output 
requests 
Reserved 

Number of strings set up in the control block 
structure 

Number of addresses that follow: 

Addresses of header elements in the header 
element block 
User block header 

Protected user block header 

String block header 

Upgrade string block header 

Fixed string block header 

Fixed upgrade string block header 

Buffer block header 

Upgrade buffer block header 

DEB (data extent block) block header 

EDB (extent definition block) block header 

Protected string block header 

Protected upgrade string block header 

Fixed block header 

Reserved 

VVR RBAs 
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CPA--CHANNEL PROGRAH AREA 

The CPA contains addresses to CCW chains that perform 
specialized I/O processing. The CPA also contains information 
needed to convert the addresses of virtual storage data areas to 
real main storage addresses for the channel. Each 8UFC hal a 
CPA associated with it, pointed to by the BUFCCPA. 

Note: See I/O-management module listings for channel program 
building and execution details. The formats of four channel 
programs follow this description of the CPA. 

Chlnnel PrOgram Area (CPA)----Descriptton and Format 

Offset 
Dec(Hex) 

OCO) 

1C 1) 

2(2) 

4(4) 

8(8) 

12CC) 

16(10) 

20(14) 

24(18) 

28C1C) 

32(20) 

36(24) 

36(24) 

37(25) 
37(25 ) 

39C27> 

43C2B) 

44C2C) 

48(30) 

52(34) 

52(34) 

Byt.s and 
Btt Pattern 

1 

1 

2 

4 

4 

4 

4 

4 

It 

4 

8 

1 

6 
2 

4 

1 

4 

4 

8 

1 

Field Nam. D.scrlptlon 

CPAID Control block identifier, X'71' 

Reserved 

CPALEH 

CPAWREAL 

CPAWCPS 

CPAWCPE 

CPAWCKS 

CPAWCKE 

CPARREAL 

CPARCPS 

CPARCPE 

CPAWPHAD 

CPAWSEEK 
CPAWBB 

CPAWCHR 

CPAWPHR 

CPAWSID 

CPAFWCNT 

CPARPHAD 

Length of the CPA 

Address of the previous write channel program 
segment 

Address of the first CCW in the write channel 
program segment 

Address of the last CCW in the write channel 
program segment 

Address of the first CCW in the write check 
channel program segment 

Address of the last CCW in the write check 
channel program segment 

Address of the previous read channel program 
segment 

Address of the first CCW in the read channel 
program segment 

Address of the last CCW in the read channel 
program segment 

The physical address for records to be 
written, in the form MBBCCHHR: 

Reserved (M value) 

Seek address: 
88 value 

Cylinder and head address CCCHH value) 

Reserved (record number R) 

Address of the search argument list for write 
channel program segments 

Address of the count fields list for the 
format write channel program segment 

Tha physical address for records to be read, 
in the form MBBCCHHR: 

Reserved (M value) 
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Channel Program Area (CPA)--Descrtption and Format 

Offset 
Dec(Hex) 

53(35) 

53(35) 

55(37) 

59(3B) 

60(3C) 

64(40) 

68(44) 

72(48) 

76(4C) 

80(50) 

82(52) 

83(53) 

84(54) 
84(54) 

85(55) 

86(56) 

87(57) 

BVtes and 
B1t Pattern 

6 

2 

4 

1 

4 

4 

4 

4 

4 

2 

1 

1 

1 .•• 
· 1 .. 

• .xx xxx x 

2 
Byte 1: 

1 ••• 
• 1 •• 

· . 1 . 
• .• 1 

1 .•• 

· 1 .. 

· . 1 . 

· .• 1 

Byte 2: 

1 ... 

.1 .. 

· .1. 
· .• 1 

1 

1 

1 ••. 
.xxx 

368 MVS/XA VSAM Logic 

Field Name Description 

CPARSEEK 

CPARBB 

CPARSID 

CPAIOAL 

CPAVPL 

CPAWORK1 

CPAWORK2 

CPABLKSZ 

CPABCINV 

CPASSECT 

CPASTATl 

CPAVPLV 
CPAWE 

CPAFLAGS 
CPAFLAG1 

CPAWV 
CPAWCV 

CPARV 
CPAWRPS 

CPARRPS 

CPACHNEO 

CPALRCD 

CPACTIG 

CPAFLAG2 

CPAWREPL 

CPARREPL 

CPAXLRA 
CPAPFENT 
CPAWER 

CPARSECT 

CPAWSECT 

Seek address: 

BB value 

Cylinder and head address (CCHH value) (read 
search-IO argument) 

Reserved (record number R) 

Address of the real page list (indirect 
data-address list) 

Address of the virtual page list 

Work area 

Work area 

The physical block size value calculated by 
the I/O manager: convert"routine 

Number of physical blocks per control interval 

Set sector argument 

Flags: 

The virtual page list (VPL) is valid 
The write channel program has been modified 
for ECKD 
Reserved 

Flags: 

The write channel program segment is valid 
The write check channel program segment is 
valid 
The read channel program segment is valid 
The write channel program segment (preceded by 
a Set Sector CCW) is valid 
The read channel program segment (preceded by 
a Set Sector (CCW) is valid 
Chaining of the channel program segments is 
complete 
Last block in CI is the last block on the 
track 
This CI is contiguous with the previous CI to 
be wri Hen 

The write channel program segment is used to 
write replicated index records 
The read channel program segment is used to 
read replicated index records 
There has been a LRA instruction error 
The pagefix appendage has been called 
Recursion indicator for define extent 
Reserved 

Set Sector argument--raad 

Set Sector argumant--write 
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Channel Program Area (CPA)--Descrtptton and Format 

Offset Bftes and 
Dec(Hex) B t Pattern Field Name Description 

88(58) 4 CPANXTl Next CPA in chain from AMB 

92(5C) 4 CPACPCHN Next CPA for a particular request (from IO"B). 

96(60) 40 CPAECKD ECKD data fields 

96(60) 16 CPAWDED Define extent data for write 

112(70) 16 CPAWLR Locate record data for write 

128(80) 4 CPARBA RBA to be written 

132(84) 4 CPALPMB Address of LPMB 

CHANNEL PROGRAMS 

Four channel programs (read. format write. update write. and 
write check) are used for I/O operations. 

Read Channel Program 

The read channel program is used to retrieve data from 
direct-access storage. 

Read Channel program--Descrtption and Format 

Com-
ccw mand 
Number Hex 

Code Flags 
Descriptton Address Hex Description 

R1 1B Seek Head CPARSEEK 40 CC 

R2 23 1 Set Sector CPARSECT 60 CC, SLI 

R3 31 Search ID CPARSID 60 CC. SLI 
Equal 

TIC R3 

Read Data IDAL 40 CC 

M-T Read IDAL 40 CC 
Data 

Rn 03 5 No op 20 SLI 

Count 

6 

1 

5 

CPABLKSZ 

CPABLKSZ 

2 

1 Unless there is RPS (rotational position sensing), R2 is a 
no OPt 

3 

4 

5 

R5 is repeated for each physical record per control interval 
that is retrieved. 

RS uses a Read-Data command for the first physical record. 

RS uses a Multiple-Track Read-Data command for subsequent 
physical records. 

Rn can be changed to a TIC (Transfer in Channel) command to 
chain to another read channel program. 
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The format write channel program is used to preformat or write ~ 
data on a whole track (as in loading a data set with the SPEED '-" 
option). 

Format write Channel Progra.--De.crlptlon and Format 

Com-
CCW mind Code Flag. 
Number Hex De.crlptlon Addr •• s Hex D •• cription count 

FW1 18 Seek Head CPAWSEEK 40 CC 6 

FW2 23 1 Set Sector CPAWSECT 60 CC, SLI 1 

FW3 31 Search ID CPAWSID 40 CC 5 
Equal 

FW4 08 TIC FW3 

FWSa D Wr; te, C, K CPAFWCNT 80 CC 8 
& D 

FW6 1 D Write C, K & IDAL 44 CC, IDAL CPABLKSZ 
D 

FW.Il 03 3 No op 20 SLI 2 

1 Unless there i. RPS (rotational position sensing), FW2 i •• 
no op. 

a FW5 and FW6 are repeated (Write Count, Key, and Data) for 
each physical record on a track. 

3 FW.Il can be changed to a TIC (Transfer in Channel) command to 
chain to another format wr; te channel program or to a write 
check channel program. 

The following channel programs are built by the block processor 
(IDA121A2) if the device is ECKD. 

Formlt Write Channel Program (ECKDJ--Description and Format 

Com-
CCW mand Cod. Flag. 
Number Hex Description Addre •• Hex D •• criptlon Count 

FW1 63 Define CPAWDED 
Extent 

40 CC 10 

FW2 47 Locate CPAWLR 
Record 

40 

40 

CC 

CC 

10 

5 FW3 08 TIC FWS 

FW4 

FWS' 

FW6 1 

FWn 

1D 

1D 

03 2 

Write C, K, 
D 
Write C, K, 
D 
No op 

CPAFWCNT 80 

IDAL 44 

20 

CD 

CC, IDAl 

SLI 

CPABLKSZ 

1 

1 FWS and FW6 are repeated for each phY5ical record. At a 
track boundary, the multiple-track bit i5 set in FW5. 

a 
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FW.Il can be changed to a TIC (Tran5fer in Channel) command to 
chain to another format write channel program or to a write 
check channel program. 
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Update Write Channel Program 

The update write channel program is used to write data on a part 
of a track (as in insertion)-. 

Update write Channel program--Description and Format 

Com-
CCW mand Code 
Number Hex Description 

UW1 1B Seek Head 

UW2 1 23 Set Sector 

UW3 2 31 Search ID 
Equal 

08 

05 

03 3 

TIC 

Wri te Data 

No op 

Flags 
Address Hex Description count 

CPAWSEEK 40 CC 6 

CPAWSECT 60 CC, SLI 1 

CPAWSID 40 CC 5 

UW3 

IDAL 44 

20 

CC, IDAL 

SLI 

CPABLKSZ 

2 

1 Unless there is RPS (rotational position sensing), UW2 is a 
no op. 

3 

UW3, UW4, and UW5 are repeated for each physical record 
indicated in the CPA. The command code for subsequent UW3s 
is B1, multiple-track search ID equal. 

UWn can be changed to a TIC (Transfer in Channal) command to 
chain to another update write channel program or to a writa 
check channel program. 

Update Write Channel Program (ECKD1--Description and Foraat 

Com-
CCW mand Code 
Number Hex Description 

UWl 63 Define 
Extent 

UW2 47 Locate 
Record 

UW3 08 TIC 

UW4 

85 

UW,n 

Multiple
Track Write 
Data 

No op 

Flags 
Address 

CPAWOEO 

CPAWLR 

FW5 

IOAL 

Hex Description Count 

40 CC 10 

40 CC 10 

40 CC 5 

44 CC, IOAL CPABLKSZ 

20 SLI 1 

1 UW5 is repeated for each physical record indicated in 
CPABCINY. 

UWn can be changed to a TIC (Transfer in Channel) command to 
chain to another update write channel program or to a write 
check channel program. 
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write Check Channel Program 

The write check channel program is used to retrieve data to .,. 
compare it with the data that was previously written. ~ 

write Check Channel program--Description and Format 

Com-
CCW mand Code Flags 
Number Hex Description Address Hex Description Count 

WC1 1B Seek Head CPAWSEEK 40 CC 6 

WC2 23 1 Set Sector CPAWSECT 60 CC, SlI 1 

WC3 

WC4 

WC5 

WCn 

1 

2 

3 

4 

31 Search ID 
Equal 

TIC 

Read Data 

M-T Read 
Data 

No op 

CPAFWCTN2 40 

CPAWSID3 

WC3 

IDAL 

IDAl 

50 

50 

20 

CC 

CC, Skip 

CC, Skip 

SlI 

5 

CPABLKSZ 

CPABlKSZ 

2 

Unless there is RPS (rotational position sensing), WC2 is a 
no op. 

CPAFWCNT is used to check a format write. 

CPAWSID is used to check an update write. 

WC5 uses a Read-Data command for the first physical record. 

s WC5 uses a Multiple-Track Read-Data command for subsequent 
physical records. 

6 WCn can be changed to a TIC (Transfer in Channel) command to 
chain to another write check channel program. 

CSL-CORE SAVE LIST 

The CSl contains up to 32 entries that describe virtual-storage 
areas acquired by GETMAIN in Open. It enables Open to free 
these areas if it detects an error that prevents them from being 
freed in normal Open termination. The CSl is used by the Open 
error-cleanup routine as well as by the recovery routine. 

The CSL is pointed to by the BIB. Additional CSLs are chained 
as rcaquired. 

Core save List (CSL)-Description and Format 

Offset B~tes and 
Dec(Hex) B1 t Pattern Field Name Description 

0(0) 4 CSlRO Used to load register o for FREEMAIN 

0(0) 1 CSLSUBPL Subpool number of the CSL 

1 (1) 3 CSLLEHTH Length of the CSL 

4(4) 8 CSLID Identifier: , IDACSL ' 
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Core Save List (CSL1--Description and Format 

Offset 
Dec(Hex) 

12(C) 

16(10) 

18(12) 

19(13) 

~0(14) 

CSL Entry 

0(0) 

0(0) 

0(0) 

1(1) 

4(4) 

8(8) 

9(9) 

BVtes and 
B1t Pattern 

4 

2 

1 

1 

12 x 32 

12 

8 

1 

3 

4 

1 

1 ... 
• 1 •• 
00 •• 

· . 1 . 
· .. x xxxx 

3 

Field Name Description 

CSLNXPTR 

CSLACTEN 

CSLGSRK 

CSLNTRYS 

CSLENTRY 

CSLFREMN 

CSLPOOLN 

CSLCORLN 

CSLCORPT 

CSLFLAGS 

CSLKEY5 
CSLGSRKT 

CSLJSTCB 

CSLANCPT 

Address of the next CSL (zero for the last CSL 
in the chain) 

Number of active entries 

GSR key 

Reserved 

Entries for virtual-storage areas: 

An entry for a virtual-storage area: 

Information for FREEMAIN 

Subpool number of the virtual-storage area 

Length of the virtual-storage area 

Address of the virtual-storage area 

Flags: 

The storage is in key 5 
The storage is in GSR key 
The storage is in key 0 or the key of the 
problem program 
The storage is owned by the job-step TCB 
Reserved 

Address of the CMB location that contains the 
address of the header element in the.HEB for 
the virtual-storage area, or zero 

DIWA--DATA INSERT WORK AREA 

The DIWA is a work area used by the control area and control 
interval splitting modules. The DIWA is pointed to by the data 
AMB (AMBIWA). 

oata Insert Work Area (DIWA)--Description and Format 

Offset BVtes and 
Dec(Hexl B1 t Pattern 

0(0) 1 

1(1) 1 

2(2) 2 

4(4) 4 

4(4) 1 

1 ... 
· 1 .. 
· . 1 . 

Field Name 

DIWID 

DIWATV 

DIWLEN 

DIWCSWRD 

DIWFLGI 

DIWCAS 
DIWCISPL 
DIWPFERR 

Description 

Control block identifier, X'41' 

Test-and-set (rs) assembler instruction is 
issued against this field to obtain exclusive 
use of the DIWA 

Length of a DIWA in bytes 

Compare and swap word 

Flag byte 1: 

Control-area split is in progress 
Control-interval split has been performed 
I/O error occurred during preformatting 
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Data In •• rt work Are. (DIWA)--Descrtptton and For.at 

Offset 
Dlc(Hex) 

5(5) 

6(6) 

7(7) 

8(1) 

12(C) 

16nO) 

20(4) 

24nl) 

24nl) 

21nC) 

21(lC) 

21nC) 

32(20) 

36(24) 

40(21) 

40(21) 

44(2C) 

41(30) 

52(34) 

56(31) 

· .. 1 ..•• 

1 ... 
• 1 •• 
· .1. 

• •• 1 

1 

1 ••. 

.1 •. 
· . 1 . 
• •. 1 

xxxx 

1 

1 

4 

4 

4 

4 

4 

4 

20 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

DIWEOKR 

DIWGSPC 
DIWSHIFT 
DISHOT1 

DIW1ST 

DIWFLG2 

DIWFSPF 

DIWDFR 
DIWIXEX 
DIWOWH 

DIWSHRCT 

DIWLRBA 

DIWHRBA 

DIWPLH 

DIWBUFC 

DIWRDFSP 

DIWSPLTP 

DIWSAVE 

DIWSAVE1 

DIWDTASP 

DIWSAVE2 

DIWSAVE3 

DIWSAYE4 

DIWRDFCT 

DIWSAVE5 

DIWRKCT 

DIWIHRBA 

DIWFSRS 

Descriptfon 
Key of a record to be inserted in a key-range 
data set is greater than the highest possible 
key in the current key range--this 
end-of-key-range condition causes a 
control-interval split 
Spanned record needs a new control area 
There is a shift in the insert point 
The buffer had intermediate or last segment of 
a spanned record 
The buffer had first or intermediate segment 
of a spanned record 

Flag byte 2: 

Preformatting is needed in a VSAM data set 

(LSR or GSR) and DFR 
Index under EX control 
DIWA obtained by IDACLRRC 
Reserved 

Index shared use count 

Reserved 

Address of the first control interval in a 
control area that is being split 

Address of the last control interval in a 
control area that is being split 

Address of the PLH which is currently 
8ssociated with the DIWA 

Address of the BUFC that controls the insert 
work buffer 

Pointer to split RDF 

Address of the RDF associated with the first 
record to be moved to 8 new control interval 
as a result of a control-interval split 

Register save area: 

Register 1 

Date split point 

Register 2 

Register 3 

Register 4 

Control-interval split RDF count 

Register 5 

Counter for RK 

Insert control-interval RBA 

First spanned RCD segment 
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Dltl In.ert Work Ara. (DIWA)--Descrtptton Ind Formlt 

Off.et B~te. Ind 
Dac(Hex) B t Plttern Fteld Hlme Descrtptton 
60(3C) 4 DIWFDBSV RPL feedback save area 
60(3C) 1 DIWFUNCD Saved function code 

61 (3D) 1 DIWERREG Saved register 15 value 

62(3E) 1 DIWCMPOH Saved component ID 

63(3F) 1 DIWERRCD Saved qualf fi er code 

64(40) 32 Reserved 

DSL--DEB lAVE LIST 

The DSL contains up to 16 entries that describe DEBs that have 
been successfully chained and added to the DEB table. It 
enables Open to free the DEBs if an error prevent. them from 
being freed normally. The DSl is used only by the Open 
error-cleanup routine, not by the recovery routtne. 

The DSl Is pointed to by OPWA (called the ACB work area). 
Additional DSLs are chained a. required. 

DEI Siva LI.t (DSL)--De.crlptton Ind Formlt 

Off.at 
Dec(Hex) 
0(0) 

1< 1) 

4(4) 

12(C) 

16(10) 

18(12) 

20(14) 
20(14) 

21(15) 

Byte. Ind 
Btt Pattarn 

1 

3 

8 

4 

2 

2 

4 x 16 
1 

... 1 
xxxx xxx. 

3 

FIeld Hlma De.crlptlon 

DSLSUBPL Subpool number of the DSl 

DSLlENTH 

DSLID 

DSLNXPTR 

DSLACTEN 

DSLENTRY 
DSLFLG 

DSLFDDEB 

DSLDEBAD 

Length of the DSl 

Identifier: , IDADSL ' 

Address of the next DSl (zero for the last DSL 
in the chain) 

Number of active entries 

Reserved 

Entries for DEBs: 
Flags: 

The DEB is a dummy DEB 
Re!lerved 

Addre!l!l of the DEB 
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The EDB describes all extents of the space allocated to the .~ 
cluster's data set. The EDB is built by the VSAM Open routine ~ 
from information in the data set's catalog record. 

The EDB header contains the length of the EDB and the number of 
EDB entries that follow the header. Each EDB entry describes an 
extent, and contains the address of the associated lPMB. The 
EDB header is pointed to by the AMB (AMBEDB). 

Extent Definition Block (EDB)--Descriptfon and Format 

Offset 
Dec(Hex) 

EDB Header 

0(0) 

0(0) 

1(1) 

2(2) 

4(4) 
4(4) 

8(8) 

EDB Entry 

O(24) 

OCO) 

2(2) 

3(3) 

4(4) 

8(8) 

8(8) 

lOCAl 

12CC) 

16(10) 

20CU) 
20(14) 

.21(15) 

I~tes and 
11 t Pattern 

8 

1 

1 

2 

4 
4 

o 

24 

2 

1 

1 ..• 
... 1 

. xx. 

1 

'+ 

4 

2 

2 

it 

4 

it 
1 

3 

.... 
1 ••• 
••• 1 

.xx • 
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Field Name Description 

IDAEDBHD 

EDBID 

EDBNO 

EDBlEN 

EDBlPMBC 
EDBNEXT 

EDB1ST 

IDAEDB 

EDBFlGI 

EDBLKR 
EDBECKD 
EDBDECKD 
EDBACTIV 

EDBM 

EDBlPMBA 

EDBSTTRK 

EDBSTT 

EDBETT 

EDBlORBA 

EDBHIRBA 

EDBUCBA 

EDBUCBAD 

EDB Header 

Control block identifier, X'90' 

Number of EDB entries--one EDB per extent 

length of an EDB entry in bytes 

Address of first lPMB 
Address of next EDB, media manager only 

First EDB extent 

EDB Entry 

Reserved 

Flags 

For a catalog, low-key range 
ECKD device 
Define extent only ECKD device 
O=entry describes an extent, l=extent not 
available 
Reserved 

Extent number--specifies the relative location 
of an extent entry in a DEB 

Address of lPMB 

Relative track address of the extent 
associated with this EDB 
First track of extent 

Last track of extent 

RBA of the start of the extent 

RBA of the end of the extent 

Address of UCB 
Reserved 

UCB Address 
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ESL--ENQUEUE SAVE LIST 

The ESl contains up to 16 entries that describe ENQ requests 
that have been issued by Open, Close, or End of Volume for data 
set sharing. It enables Open to dequeue the indicated resources 
if an error prevents them from being dequeued normally. The ESL 
is used only by the Open error-cleanup routine, not by the 
recovery routine. 

The ESl is pointed to by OPWA (called the ACB work area). 
Additional ESls are chained as required. 

Enqueue Save List (ESL)--Description and Format 

Offset 
Dec(Hex) 

0(0) 

1(1) 

4(4) 

12(C) 

16(10) 

18(12) 

20(14) 

24(18) 
24(18) 

25(19) 
25(19) 

26<1A) 

27<1B) 

28<1C) 

29<1D) 

B~tes and 
Blt Pattern 

1 

3 

8 

4 

2 

2 

4 

784 
1 

3 
1 

1 

1 

1 

44 

Field Name Description 

ESLSUBPl Subpool number of the ESL 

ESllEHTH length of the ESL 

ESlID Identifier: 'IDAESl' 

ESlHXPTR Address of the next ESL (zero for the last ESL 
in the chain) 

ESlACTEN Number of active entries 

ESlCACB 

ESLENTRY 
ESlENQOP 

ESlRNlEN 
ESLRlN 

ESlDSLN 

ESLCATLN 

ESLRNIHD 

ESlDSH 

Reserved 

Catalog ACB address 

EHQUEUE entries 
EHQUEUE option for this entry 

RHAME lengths 
Length of RHAME 

length of data set name 

length of catalog name 

RHAME indicator I=input~ O=output 

Data set name 

EXLST--EXIT LIST 

The EXLST contains the addresses of exit routines supplied by 
the user. It is created by the user with the EXlST or GENeB 
macro. The EXlST is pointed to by the ACB (ACBEXLST). The 
EXLST may reside above 16 megabytes if the caller's addressing 
mode is 31. 
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Ixlt Lt.t (IXLITJ--De.crtptton .nd For •• t 

Off.et _yte. .nd 
DecCHex) _ t P.ttern Fteld N •• e De.crtption 

OCO) 1 EXLID Control block identffier, X'81' 

1(1) 1 EXLSTYP Subtype identifierl 

X'10' = VSAM 
X'20' = VTAM 

2(2) 2 EXLLEH Length of the control block 

4(4) 1 Re.erved 

5(5) 1 EXLEODF Entry de.cription 

6(6) 4 EXLEODP Addre.. of the EODAD exit routtne 

lOCA) 1 EXLSYNF Entry de.cription 

11(8) 4 EXLSYNP Addre.. of the SYNAD exit routfne 

15CF) 1 EXlLERF Entry de.crtption 

16(10) 4 EXLLERP Addre.. of the LERAD exit routfne 

20(14) 10 Re.erved 

30CIE) 1 EXLJRHF Entry de.crfptfon 

31(1F) 4 EXLJRNP Addre.. of the JRNAD exit routfne 

35(23) 10 Re.erved 

IXTWA--IXTIND WORK ARIA 

The EXTWA de.crfbe. the work eree for VSAM end of volume. 

The EXTWA i. pointed to by RWORK (regi.ter 13) and i. in .ubpool 
252. 

Extend Work Are. (IXTWAJ--De.crtptton .nd For •• t 

Off.et _yte. .nd 
DecCHexJ • t P.ttern Fteld N •• e Descrtptton 

0(0) 1248 EOVWORK 
OCO) 72 EOVSAVEA Seve eree mu.t be et beginning of workaree 
OCO) 4 Re.erved for PL/l 

4(4) 4 EOVPRVSA Previous .ave erea 

8(8) 4 EOVNXTSA Next .ave area 

12(C) 60 EOVREGSV Regi.ter. 14-12 

. 72(48) 64 EOV7BSAV Save area for IDAOSS7B 

136(88) 4 EOVSAVI level 1 return addre •• 

140(8C) 4 EOVSAV2 leyel 2 return addre •• 

144(90) 4 EOVSAV3 Level 3 return addre.s 
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Extend Work Area (EXTWA)--Description and Format 

Offset 
Dec(Hex) 

148(94) 

152(98) 

156(9C) 

160(AO) 
160(AO) 

180(B4) 
180(B4) 

181(B5) 

184(B8) 

188(BC) 

192(CO) 

196(C4) 

200(C8) 
200CCS) 

201<C9) 

204(CC) 

208(DO) 

212(04) 

220CDC) 

224(EO) 

22S(E4) 

236(EC) 

240(FO) 

244(F4) 

24S(F8) 

252(FC) 

256(100) 

260(104) 

264(10S) 

268(10C) 

Bytes and 
Btt Pattern 

4 

4 

4 

20 
20 

4 
1 

3 

4 

4 

4 

4 

4 
1 
1 .• 
· 1 .. 
· . 1 . 
· .. 1 

3 

4 

4 

8 

4 

4 

S 

4 

4 

4 

4 

4 

4 

4 

4 

4 

1 ... 
.111 

Field Name Description 

EOVSAV4 

EOVSAV5 

EOVSAV6 

LOCKSAVE 

EOVGFLN 
EOVGFSP 

EOVGFLEH 

EOVRCORE 

EOVAMS 

EOVEDBPT 

EOVIHDEX 

EOVMVM 
EOVSWM 
EOVlOOPI 
EOVSSWIX 
EOVHOPRI 
EOVHOSCN 

EOVVATEQ 

EOVAMBLl 

HXTDEBAD 

MAIHSAVE 

EOVPLHRM 

EOVPLHPT 

EOVPlHDR 

EOVRPl 

EOVMRPL 

EOVCRPL 

EOVIOBPT 

EOVIOBF 

EOVIOBS 

EOVAMBPT 

EOVVOSPM 

EOVVOSEN 

level 4 return address 

level 5 return address 

Level 6 return address 

Save area for registers 
11-15 used by setlock 

GETMAIN/FREEMAIH length 
Sub-pool value 

length 

SVC 55 work area address 

Requested AMB address 

Printer to EDB 

Index for AMBCHK 

Full word on a word 
More switches 
loop control for AMBCHK 
SSW and index switches 
Primary allocation would cause RPA wraparound 
Secondary allocation would causa RBA 
wraparound 
AMBLECHAIH enqueue switch 
Unused, available 

Unused, available 

AMBL printer for AMBCHK 

Used for DEB chaining 

Save area for registers 3 and 4 used by BR 
REGMAIH 

Record management-PlH entry 

PLH entry pointer 

PlH header pointer 

Preformat dummy RPl 

Save header RPL 

Save current RPl 

lOB pointer 

Failing lOB 

Starti ng lOB 

Pointer to AMB 

Pointer to VVDS parm 

Pointer to VVDS RBA entry 
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Extend Work Are. (EXTWA)--De.crtptlan .nd Farm.t 

Offset 
Dec(Hex) 

272(110 ) 

276(114) 

280(118) 

284(l1C) 

288(120) 

292(124) 

296(128) 

308(134) 

314(13A) 

316(13C) 

320(140) 

392(188) 

396(18C) 

398(18E) 

399(18F) 

400(190) 

404(194) 
404(194 ) 

408(198) 
408(198) 

412C19C) 
412(19C) 
412(19C) 
412(19C) 

416ClAO) 
416(lAO) 
416(lAO) 

420(IA4) 

424C1A8) 

430 ClAE) 

432(1BO) 

434(IB2) 

436(184) 

440(IB8) 

444(lBC) 

448(ICO) 

Bytes .nd 
Bit P.ttarn 

4 

4 

4 

4 

4 

4 

12 

6 

2 

4 

72 

4 

2 

1 

1 

4 

4 
4 

4 
4 

4 
4 
4 
4 

4 
4 
4 

4 

6 

2 

2 

2 

4 

4 

4 

16 

380 MVS/XA VSAM Logic 

Fteld Name Description 

EOVVR 

EOVPADR 

EOVPLEH 

EOV5ADR 

EOV5LEH 

EOVHARBA 

EOVBUFAD 

EOVBUFLN 

EOVVATPT 

EOV5AREA 

EOVCOUNT· 

EOVKEYLN 

EOVEOVR 

EOVEOVPT 

EOVARDBI 
EOVLEDB 

EOVARDB2 
EOVLEDBE 

EOVARDB3 
EOVNEDB 
EOVHEBPT 
EOVVMTP 

EOVARDB4 
EOVI'fEDBE 
EOVTEMP 

EOVRBAWK 

EOVVOLWK 

EOVHVOLl 

EOVHARDI 

EOVNARD2 

EOVCPWAl 

EOVCPWA2 

EOVCBLPT 

EOVCBLl 

Pointer to VVR 

Primary work area address 

Primary work area length 

55 work area address 

55 work area length 

High allocated RBA 

Extra buffer address 

Buffer lengths 

Word alignment 

Pointer to VAT 

Save area for VVDS manager 

Index 

AMDSB key length 

Reserved 

EOV request 

EOV input RBA or key 

ARDB that space was requested was for 
Last EDB on chain 

EOD ARDB 
Last extent on EDB chain 

Save ARDBI 
New EDB 
HEB pointer 
VMT pointer 

Save ARDB2 
New EDB extent 
Temporary 

ARDB work RBA 

ARDB work volume serial number 

Humber of volume entries 

Humber ARDB's for requested AMB 

Humber ARDB's for 2nd AMB 

Checkpoint work area address-requested AMB 

Checkpoint work area work pointer 

Control block list pointer 

Control block list request AMB 
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Extend Work Area (EXTWA)--Description and Format 

Offset 
Dec(Hex) 

464(IDO) 

480ClEO) 
480ClEO) 

482C1E2) 

484C1E4) 

488(lE8) 

492C1EC) 

496(IFO) 

500ClF4) 

504ClF8) 
504(1F8) 
507C1FB) 

508ClFC) 

512(200) 

516(204) 

520(208) 

524(20C) 

525(20D) 

526(20E) 

527C20F) 

528(210) 

529(211) 

530(212) 

531(213) 

532(214) 
532(214) 
533(215) 
534(216) 
535(217) 

BVtes and 
Bl t Pattern 

16 

4 
2 

2 

4 

4 

4 

4 

4 

4 
3 
1 

4 

4 

4 

4 

1 

1 

1 
1 •.• 
· 1 •• 
· .1. 
· •. 1 

1 
1 ... 
.1 .. 

1 ... 
• 1 •. 
· . 1 • 
• .• 1 

•. 11 1111 

1 

1 

1 

1 

4 
1 
1 
1 
1 

Field Name Description 

EOVCBL2 

EOVRRHO 
EOVRRH01 

EOVRRH02 

EOVLPMB 

EOVHEWCB 

EOVSUCB 

EOVDUCB 

EOVEDB 

EOVECB 

EOVECBCC 

EOVDOCTR 

EOVDOCT1 

EOVDOCT2 

EOVDOCT3 

EOVDVMOD 

EOVDEBSZ 

EOVSW 
EOVMNID 
EOVCAND 
EOVVOLSW 
EOVDOSW 
EOV2AMBS 
EOVHDEB 
EOVENQ 
EOVRSERR 

EOVSW2 
EOVOVFSW 
EOVEXIT 

EOVERR 

EOVNMEXT 

EOVMCTR 

EOVRPOOL 

EOVPROBD 
EOVPDCDE 
EOVFUHC 
EOVSFC 

Control block list second AMB 

Relative repetition numbers 
Relative repetition numbers of data set volume 
occurrence 

Relative repetition numbers of sequential set 
volume occurrence 

LPMB address 

Hew EDB/DEB address 

Success UCB 

Dismount UCB 

EDB pointer 

ECB 

ECB completion code 

Do loop counter 

Do loop counter. 

DEB file mask 

DEB number of double words 

EOV switches 
Volume was mounted 
Candidate volume 
Allocate volume switch indication 
Do loop control 
Two AMB's processed 
New DEB switch 
Task already enqueued 
Reset error 

End of volume switches Byte 2 
Overflow volume exists 
The data set is divided into key ranges 
Reserved 

End of volume error 

Current number DEB extents 

DEB M counter 

Unused 

End of volume PD parm list 
Problem DET code 
End of volume function code 
End of volume subfunction code 
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Extend Work Area (EXTWA)--Description and Format 

Offset 
Dec(Hex) 

536(218) 

540(21C) 

544(220) 

548(224) 

552(228) 

556(22C) 

557(22D) 

560(230) 
560(230) 

608(260) 
608(260) 
608(260) 

609(261) 

610(262) 

612(264) 

616(268) 

620(26C) 

624(270) 

628(274) 

632(278) 

1032(408) 

1048(418) 
1048(418) 
1048(418) 

1049(419) 

1052(41C) 

1056(420) 

1060(424) 

1064(428) 

1076(434) 

1124(464) 
1124(464) 
1124(464) 
1124(464) 

Bytes and 
Bit Pattern 

4 

4 

4 

4 

4 

1 
1 ... 
3 

48 
24 

24 
24 
1 

1 
1 ... 
. 1 .. 
.. 1 . 

2 

4 

4 

4 

4 

4 

400 

16 

28 
28 
1 
1 ... 
.1 .. 

3 

4 

4 

4 

12 

48 

60 
60 
4 
1 

382 MVS/XA VSAM Logic 

Field Name Description 

EOVPALOC 

EOVPATRK 

EOVSALOC 

EOVSATRK 

EOVHIRBA 

EOVMMSFL 
EOVCBONL 

EOVVOLL 
EOVIRTL 

EOVSMFPL 
SMFPL 
SMFID 

SMFFLG 

SMFVOLSW 
SMFOUTSP 

SMFAMB 

SMFDSNAM 

SMFAQTY 

SMFCTHAM 

SMFTIOT 

EOVRNLST 

EOVLOCDS 

EOVREL2 
REL2 
BITBANK 
CATERB 
HEBHIT 

CTR 

AMBLPT 

HEBPT 

SFIAREA 

EOVENQPL 

EOVCAT 
CATDATA 
CATWD 
CATID 

Primary allocation in bytes 

Primary allocation in tracks 

Secondary allocation bytes 

Secondary allocation-tracks. 

High allocation RBA in data set 

MMS flags 
Control block update only 
Reserved 

Volume mount volume list 
Core for IDAVIRT list 

SMF parameter list 

Record identifier 

SMF flags 
Reserved 
Volume switch 
Out of space 

Reserved 

AMB pointer 

Data/Index set name pointer 

Number of tracks 

Catalog name pointer 

TIOT pointer 

Pointers to data from catalog 

Release 2 delta 

Miscellaneous bits 
Catalog error occurred 
HEB scan switch 

Reserved 

Miscellaneous counter 

Pointer to AMBL 

Printer to HEB 

12 byte SFI area 

Enqueue/Dequeue parameter list 

Catalog data 
Catalog data 
IDA0192C interface 
Request ID 
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Extend Work Area (EXTWAJ--Descriptton and Format 

Offset 
Dec(Hex) 

1125(465) 

1128(468) 

1132(46C) 

1138(472) 

1140(474) 

1144(478) 

1148(47C) 

1152(480 ) 

1156 (484) 

1160(488) 

1164(48C) 

1168(490 ) 

1172(494) 

1174(496) 

1176(498) 

1177(499) 

1184(4AO) 

1228(4CC) 
1228(4CC) 

1232(4DO) 
1232(4DO) 

1233(4D1> 

1234(4D2) 

1235(4D3) 

1236(4D4) 

1240(4D8) 

1244(4DC) 

Bytes and 
Btt Pattern 

3 

4 

6 

2 

4 

4 

4 

4 

4 

4 

4 

4 

2 

2 

1 
1 ... 
4 

44 

20 
4 

16 
1 
1 ••• 
.111 111. 

1 

1 

• . . 1 

1111 1. .. 
.111 

1 

4 

4 

4 

Field Name Description 

CATSFIPT 

CATHARBA 

CATVOLS 

CATWSZ 

CATWPTR 

CATFPTR 

CATLSTSZ 

CATHEWA 

CATXIHT 

CATRXTHT 

CATXLHG 

CATXFLNG 

CAINMEXT 

CATRC 

CATXTYP 
CATSSDAT 
CATDEV 

EOVDSHAM 

MWAEQPRM 
MWAEQTCB 

MWAEQENT 
MWAEQOPI 
MWAEQEHD 

MWAEQDIR 

MWAEQRHM 

MWAEQOP2 

MWAEQRET 

MWAEQRTC 

MWAEQQAD 

MWAEQRAD 

MWAEQUCB 

Pointer to SFI area 

High allocation RBA 

Volume serial number 

Catalog work area size 

Catalog work area pointer 

Catalog field list pointer 

Size of catalog lists 

Hew catalog work area pointer 

Catalog extents address 

Catalog extents pointer 

Total length of extents 

Total length of extent field data 

Catalog number of extents 

Catalog return code 

Extent type of RBA for mount 
Sequence set with data 
Device type save 

Data set name save area 

AMBLCHN Enqueue/Dequeue parameter list 
TCB address 

Enqueue entry 
First option byte 
Last entry indicator 
not used in this case 
Directed enq. deq . 

Length of RNAME 

Option byte 2 
Reserved 
Enqueue return parameters 

Enqueue return code 

QHAME address 

RHAME address 

UCB address 
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HEB--HEADER ELEMENT BLOCK 

The HEB is used by VSAM virtual-storage management to allocate 
and free unprotected storage blocks. It contains 16 header 
elements, each of which describes a storage block. It is 
furtner described under "Virtual-Storage Management" in 
"Diagnostic Aids." . 

The HEB is pointed to by the BIB CBIBHEBPT). The first free 
header element is pointed to by BIBHEBFQ. 

Header Element Block (HEB)--Descriptton and Format 

Offset 
Dec(Hex) 

HEB Block 
Definition 

OCO) 

1(1) 

2(2) 

4(4) 

8(8) 

10CA) 

12CC) 

HEB Header 
Element 
Definition 

OCO) 

OCO) 

1(1) 

4(4) 

8(8) 

9(9) 

12CC) 

16(10) 

Bytes and 
Bit Pattern 

1 

1 

2 

4 

2 

2 

20 x 16 

8 

1 

3 

4 

I 

1 ••• 
.1 .. 
.• 1 • 
.00. 
••• 1 

1 ••• 
.xxx 

3 

4 

4 

384 MVS/XA VSAM Logic 

Field Name Description 

HEBID 

HEBLEN 

HEBNHEB 

HEBCNT 

HEBHDELS 

HEBFREMN 

HEBSP 

HEBLH 

HEBBLKPT 

HEBFLAGS 

HEBJSTCB 
HEBKEY5 
HEBGSRKT 

HEBIOSUP 
HEBRTFLG 

HEBAVSP 

HEBELCHN 

HEBHBYTE 

Control block identifier, X'13' 

Reserved 

Length of the HEB (including header elements) 

Address of the next HEB Cor 0) 

Reserved 

Number of header elements 

Header elements: 

Information for freeing the storage block 
described by this header element: 

Subpool in which the storage block is located 

Length of the storage block 

Address of the storage block 

Flags: 

The storage is owned by the job step TCB 
The storage is in key 5 
The storage is in GSR key 
Storage is obtained in key 0 
O/C/EOV special request block 
Recovery termination freed storage 
Reserved 

Amount of space available in the storage block 

Address of the next header element 

Address of the next available byte 
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ICWA--INDEX CREATE WORK AREA 

The ICWA contains information needed when a VSAM index record is 
being built or modified during key-sequenced data set creation. 
The sequence-set ICWA is pointed to by the index AMB (AMBIWA). 
ICWAs are built by Open; there is one for each level of the 
index. 

Index Create Work Area (ICWA1--Description and Format 

offset 
Dec(Hex) 

0(0) 

1(1) 

2(2) 

4(4) 

8(8) 

12(C) 

16(10) 

\.., 20(14) 

22(16) 

24(18) 

28<1C) 

32(20) 

36(24) 

40(28) 

42(2A) 

44(2C) 

46(2E) 

48(30) 

50(32) 

52(34) 

54(36) 

55(37) 

B~tes and 
B1 t Pattern 

1 

1 

1 ... 
· 1 .. 
· . 1 • 
· •• 1 

2 

4 

4 

4 

4 

2 

2 

4 

4 

4 

4 

2 

2 

2 

2 

2 

2 

2 

1 

1 

1 ••• 
· 1 .. 
• . 1 . 
• •. 1 

Field Name Description 

ICWID Control block identifier, X'43' 

ICWFLG1 Flag byte: 

ICWWHF 
ICWWAGM 
ICWRBAOK 
ICWVSE 
ICWVHE 
ICWKRDS 
ICWSPLIT 
ICWEHDRQ 

ICWlEH 

ICWCHH 

ICWBUFC 

ICWCRBA 

ICWPRBA 

ICWPSEO 

ICWSCHT 

ICWADD 

ICWTBASE 

ICWTPTR 

ICWARDBP 

ICWlH 

ICWKEYll 

ICWKEY2l 

ICWKEY3L 

ICWNEST 

ICWNOSEG 

ICWCRSEG 

ICWREQ 

ICWPTl 

Entry won't fit in the index record 
The Open routine did not supply a work area 
Don't get RBA on initial 
The section entry is valid 
The previous entry is valid 
The data set is divided into key ranges 
The work area contains a split index record 
The Close routine requires a control interval 
split 

Length of the ICWA 

Address of the next rCWA 

Address of the current index BUFC 

Current index RBA 

Previous index RBA 

Displacement from the beginning of the index 
record to the prior section entry 

Number of entries in the current section 

Address of the current work area 

Base RBA 

Address of the index save position 

Address of the current ARDB 

Index level number 

Length of the current key 

Length of the previous key 

Length of the section key 

Humber of entries in the index section 

Number of segments in a spanned record 

Humber of the segment being processed 

Request type 

Index entry pointer length 
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Index creata Work Area (ICWA1--Description and Format 

Offset 
Dec(Hex) 

56(38) 

57(39) 

58(3A) 

59(38) 

60(3C) 

VL 

VL 

BVtes and 
Blt Pattern Field Name Description 

1 ICWCER Rear compression count of the current index 
entry 

1 ICWCEF Current index entry F--number of front-key 
compressed bytes 

1 ICWCEL Current index entry L--Iength of tha 
compressed key in the entry 

1 ICWCERP Rear compression count of the previous index 
entry 

(kay langth) ICWKEYI Save area for the current key 

(key length) ICWKEY2 Save area for the previous key 

(key length) ICWKEY3 Save area for tha section key 

IDAENQRN--ENQUEUE/DEQUEUE RNAME 

The IDAEHQRH describes the RHAME structure for VSAM data sets 
cataloged in the VSAM or Integrated Catalog Facility (ICF) 
catalog. 

IDAEHQRH is in subpool 252 and key O. 

ENQUEUE/DEQUEUE RNAHE (IDAENQRNJ--Description and Format 

Offset BVtes and 
Dec(Hex) Blt Pattern Field Name Description 

0(0) 100 IDAEHQRH Enqueue/Dequeue RHAME 

0(0) VL ENQDSH Data set name 

0(0) 22 ENQDSNI First half data set name 

0(0) 3 ENQRNCI Three-byte CI number 

22(16) 22 ENQDSN2 Second half data set name 

The following field is at offset ENQDSLH 

VL ENQCATNM Catalog name 

The following structure is at offset (ENQDSLH + ENQCATLH) 

0(0) 12 EHQRN 
0(0) 4 ENQDEQRH RHAME length and indicator 

0(0) 3 ENQRNLEH RHAME lengths 

0(0) 1 ENQRLN Length RHAME 

1(1) 1 EHQDSlN length DSNAME 

2(2) 1 ENQCATlH length catalog name 
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3(3) I ENQRNIND Control character 0 = Output I = Input B = 
Busy L 4(4) 8 ENQSNAME System name for VSI proce •• ing 

IDAVIRT--VIRTUAL DEVICE PARAMETER LIST 

The IDAVIRT ;5 the virtual device parameter li.t. It contain. 
information which is used to acquire and relinqui.h extent. on a 
virtual device. 

IDAVIRT is in subpool 252. 

Virtual Device Parameter List (IDAVIRT1--Dascriptton and For .. t 

Offset 
Dec(Hflx) 

0(0) 
0(0) 

1( I) 

2(2) 

L 4(4) 

8(8) 

12CC) 

16ClO) 

20Cl4) 

22Cl6) 

Bytes and 
Bit Pattern 

24-
1 

1 
1 ... 
· 1 .. 
· .1. 
· .. 1 

2 

4 

4-

4 

4 

2 

2 

1 ... 
• 1 •. 
· . I . 
• •• 1 

Field Name Description 

IDAVIRT Stage virtual device parameter 
Reserved 

VIRTFLAG 
VIRTACQ 
VIRTINHB' 
VIRTNOUN 
VIRTBACB 
VIRTBUCB 
VIRTBEXT 
VIRTMNT 
VIRTMMS 

VIRTACB 

VIRTUCB 

VIRTEXT 

VIRTTIOE 

VIRTLENG 

Flags for options 
Perform an acquire 
Inhibit staging or destaging 
Do not unbind or release 
Acquire or relea5e by ACB 
Acquire or relea5e this UCB 
Acquire or release by extent list 
Volume just mounted 
MMS request 

Reserved 

Pointer to ACB for data sat 

Pointer to UCB to acquire or release 

Pointer to extent list 

Pointer to TIOT entry 

Length of extent list 

Reserved 

IDAVVOL--VOLUME LIST FOR VSAM VOLUME MOUNT 

The IDAVVOL is the volume list for VSAM volume mount. It 
contains information for mounted volumes. A volume list (VVOL) 
is built for each device type. 

IDAVVOL is in subpool 252. 

Volume List for VSAM Volume Mount (IDAVVOL)--Description and For .. t 

Offset 
Dec(Hex) 

OCO) 

OCO) 

BVtes and 
B1 t Pattern 

36 

1 
1 ... 

Field Name Description 

IDAVVOLL Volume List 

Must be zero 
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Volume List for VSAH Volume Hount (IDAVVDL)--Description and Format 

Dffset 
Dec(Hex) 

1(1) 

2(2) 

4(4) 

S(8) 

12(C) 
12(C) 

13(D) 

14(E) 

15(F) 

16(10) 

28(lC) 

32(20) 

36(24) 
36(24) 

40(2S) 

42(2A) 

Bytes and 
Bit pattern 

· 1 .. 
· . 1 . 
· .. 1 

1 

2 

4 

4 

4 
1 

1 

1 

1 

12 

4 

4 

o 
4 

2 
1 •.. 
.1 .. 

1 ••. 
· 1 .. 
• . 1 . 
• •• 1 

.. xx xxx x 

6 

Field Name Description 

VVOLLID 
VVOLL TIO 
VVOLLOPE 
VVOLLEOV 
VVOLLCAT 
VVOLLSWD 
VVOLLMMS 

VVOLLNBR 

VVOLLTAB 

VOLLACB 

VVOLLERR 
VVOLLPDC 

VVOLLFNC 

VVOLLSFC 

VVOLLCNT 

VVOLLSFI 

VVOLLBIB 

VVOLLDEB 

VVOLLENT 
VVOLLUCB 

VVOLLMNT 
VVOLLVFY 

VVOLLVSR 

Indicates volume list 
Indicates VUCBL created 
Called by open 
Called by end of volume 
Called by catalog 
Sequence set with data 
Called by media manager 

Number of volser entries 

Pointer to TIOT DD entry (TIOE) 

Pointer to catalog ACB 

Return code 
Problem DET error code 

Function code 

Sub-function code 

Volume count 

Sub-function information area 

Pointer to BIB 

Pointer to DEB 

Printer to UCB used 

Indicates volume mounted 
Volume is verified 
Reserved 

Volser for volume 

IICB--ISAH INTERFACE CONTROL BLOCK 

The IICB is used to address the DCB (ISAM) and the ACB and RPL 
(VSAM) control blocks and associated areas needed by the ISAM 
interface. The IICB is pointed to by the DEBWKPT5 field in the 
ISAM DEB to provide integrity and by the RPLIICB field in the 
RPL Extension to provide the connection to VSAM control 
programs. 

ISAH Interface Control Block (IICB)--Description and Format 

Offset Byte. and 
Dec(Hex) B. t Pattern Field Name Description 

0(0) 1 nCBID Control block identifier, X'SO' 

1(1) 1 Reserved 

2(2) 2 nCBLEN Length of IICB, in bytes 
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ISAM Interface control Block (IICB)--Description and Format 

Offset 
Dec(Hex) 

4(4) 

8(8) 

12(C) 

16(10) 
16(10) 

18(12) 

20(14 ) 

24(18) 

25(19) 

28UC) 

29(ID) 

32(20) 

34(22) 

36(24) 

37(25) 

40(28) 

44(2C) 

45(2D) 

48(30) 

Bytes and 
Btt Pattern 

4 

4 

4 

3 
2 

2 

4 

1 

1 .•• 
· 1 .. 
... 1 • 
• .. 1 

3 

1 

1 ••. 
· 1 •. 
· . 1 . 
· .. 1 

3 

2 

2 

1 

1 ..• 

1 .•• 
• 1 •. 
• . 1 . 
• •. 1 

1 .•• 
· 1 •• 
· . 1 . 
· .. 1 

.xxx xxxx 

3 

4 

1 

3 

4 

Field Name 

IIDCBPTR 

IIACBPTR 

IIRPLPTR 

IIWICBF 
IISAVLRL 

IIMAXLRL 

IIKEYPT 

IIFLAGI 

II FSCAN 
IIFGET 
IIFPASS 
IIFCLOSE 
IIDATA 
IIFTEST 
IISEQCHK 
IIQBFRS 

IIACBL 

IIFLAG2 

MRKP 
MLRECL 
MBLKSI 
MOPTCD 
MRECFM 
MBUFL 
MBUFNO 
MKEYL E 

IIRPLL 

IIKEYSL 

IIBUFL 

IIFLAG3 

MBFALN 

IIMSGL 

IIMSGPTR 

IIBUFHO 

IITBUFL 

IISVCLST 

Description 

Addre!!ls of DCB 

Address of ACB 

Address of RPL 

Address of dummy scan work area 
Length of current record 

Maximum record length 

Address of key (dummy ISAM) save area 

rSAM interface status flags: 

Scan mode 
First GET request 
First pass in load mode 
Close in process 
Data only retrieval 
Loop test bit 
Resume load sequence check 
QISAM does not use buffers--no FREEMAIN is 
required 

ACB, EXLST, rICB length for GETMAIN/FREEMAIN 

ISAM interface status flags used by Open to 
designate the fields being merged by ISAM 
Interface. ISAM Interface Close uses the same 
mask to restore the DCB to its pre-open 
status. 
Relative key position 
Logical record length 
Block size 
Option code 
Record format 
Buffer length 
Buffer number 
Key length 

RPL and RPLE: length for GETMAIH/FREEMAIN 

Length of key save area, in bytes 

Length of single ISAM Interface buffer (used 
in calculations) 

ISAM interface status flags: 

BFALN merge bit 
Reserved 

Message area length 

Message area pointer 

Number of ISAM interface buffers built by Open 

Total BCB and buffer length for 
GETMAIN/FREEMAIN 

SVC exit for SYNAOAF 
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ISA" Interface control Black (IICB)--Description and Format 

Offset 
Dec(Hex) 

52(34) 

60(3C) 
60(3C) 

64<40 ) 

68(44) 

72(48) 

132(84) 
132(84) 
132(84) 

133(85) 

134(86) 

136(88) 
136(88) 

140(8C) 
140(8C) 

141(8D) 

144(90) 

148(94) 
148(94) 

149(95) 

152(98) 

156 nc) 
156(9C) 

157(9D) 

160(AO) 

164<A4) 

Iytes and 
Ii t Pattern 

8 

72 
4 

4 

4 

60 

36 
4 
1 

1 ..• 
· 1 .. 
· . 1 . 
· .• 1 

1 

1 •.• 
· 1 .. 
· . 1 . 
· .. 1 

2 

32 
4 

4 
1 

3 

4 

4 
2 

3 

4 

4 
2 

3 

4 

4 

xx •. 

· . 1 . 
· .. 1 

1 ••. 
· 1 .• 
• . xx 

390 MVS/XA VSAM logic 

Field Name Description 

IISAMSYN 

IIREGSAV 

IIREGBC 

IIREGFC 

IIAUD 
IIAUDHDR 
IIAUDFLl 

AUDACBOP 
AUDACBRO 
AUDDCBEX 
AUDDCBRT 
AUDPRMOD 

AUDIISYN 
AUDURSYN 

IIAUDFL2 

AUDIIFBF 
AUDACBCl 
AUDACBRC 
AUDBFREX 
AUDBRFRT 
AUDDEBXF 

IIGMCNTR 

IIGMAUD 
AUDIICB 

AUDCSPLI 
AUDCSPI 

AUDCLI 

AUDCDEB 

AUDCSPLD 
AUDCSPD 

AUDCLD 

AUDCBFRS 

AUDCSPLB 
AUDCSPB 

AUDCLB 

AUDCMSGA 

AUDCSPLM 

ISAM SYNAD name--used when SYHAD is specified 
in the AMP parameter 

Register save area 
Reserved 

Previous save area pointer 

Next save area pointer 

Remainder of save area 

Audit information 

Audit flags 

OPEN was issued for ACB 
Control was returned from Open 
A DCB exit was taken 
Control was returned from the DCB exit 
A processing module was loaded: 
'O!' IDAIIPMl 
'10' IDAIIPM2 
'11' IDAIIPM3 
ISAM-Interface SYNAD routine was loaded 
User SYNAD routine was loaded 

Audit flags 

IDAIIFBF was loaded 
CLOSE was issued for ACB 
Control was returned from Close 
A flush-buffer exit was taken to IDAIIPMl 
Control was returned from IDAIIPMI 
The DEB extension was freed 
Reserved 

Offset from IIAUD to the next available entry 
in the audit-information fields 

Address of virtual-storage areas gotten 
Address of this IICB 

Subpool number and length 
Subpool number 

Length 

Address of the DEB 

Subpool number a~d length 
Subpool number 

Length 

Address of the area for buffers and RPls 

Subpool number and length 
Subpool number 

Length 

Address of the physical-error message area 

Subpool number and length 
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ISAM Interface Control Block (IICB)--Description and Format 

Offset 
Dec(Hex) 

164(A4) 

165(A5) 

Bytes and 
Btt Pattern 

1 

3 

Field Name 

AUOCSPM 

AUOClM 

Description 

Subpool number 

length 

IMWA--INDEX MODIFICATION WORK AREA 

The IMWA is a control block used in inserting an index entry 
into the index of a key-sequenced data set. The IMWA is created 
by the Open routine, and is pointed to by the ICWA (ICWCHN). 

Index Modification Work Area (IMWA)--Description and Format 

Offset B~tes and 
Dec(Hex) B t Pattern 

0(0) 1 

1(1) I 

1 •.• 

• 1 .. 

• . 1 . 

• •• x xxxx 

2(2) 2 

4(4) 4 

3(3) 32 

40(23) 4 
40(28) 4 

44(2C) 4 
44(2C) 4 

48(30) 4 

48(30) 4 

52(34) 4 

52(34) 4 

56(38) 4 

56(33) 2 

58(3A) 2 

60(3C) 4 

64(40) 1 

Field Name 

IMWID 

IMWFlAGS 

IMWNEWHl 

IMWRIPl 

IMWBSE 

IMWlEN 

IMWIXSP 

IMWISWKA 

IMWXKEYP 
IMWSECAD 

IMWIKEYP 
IMWRTlMT 

IMWXPTR 

IMWPTR 

IMWIPTR 

IMWlFlMT 

IMWlBUFC 

IMWlOSS 

IMWSGAIN 

IMWBUFP 

IMWFGAIN 

Description 

Control block identifier, X'42' 

Control flags: 

Indicates a new high level should be built in 
the index structure 
Indicates a new entry must be built in an 
index record at the next higher level to 
reflect a new index record created by an index 
split 
Indicates the new index entry should be a 
section entry 
Reserved 

length of IMWA in bytes 

Address of index search parameter list 

Index search parameter list (see IXSPl) 

Address of the next (higher-keyed) index entry 
location of selection entry 

Address of the new index entry's key 
Right limit of move 

Value of the index pointer field in the next 
(higher-keyed) index entry 
Saved pointer 

Value to be inserted in new index entry's 
pointer field 
left limit of move 

Address of a data BUFC for a data buffer 
containing the lowest key following a 
control-area split 
Bytes lost from REM 

Bytes gained from section 

Address of index record being processed 

Front key-compression adjustment to be added 
to IBFlPF field in next (higher-keyed) index 
entry 
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Index Modification Work Area (IMWA)--Description and Format 

Offset 
Dec(Hex) 

64(40) 

65(41) 

65(41) 

66(42) 
66(42) 

67(43) 

68(44) 

68(44) 

70(46) 
70(46) 

72(48) 
72(48) 

76(4C) 

Bftes and 
B t Pattern Field Name Description 

1 

1 

1 

2 
1 

1 

2 

IMWF 

IMWIEL 

IMWL 

IMWGAIN 
IMWSVIEL 

IMWCIMVN 

C(F) field of current entry 

Value of IBFLPL field--that is, compressed 
length of new index entry's key 
C(L) field of current entry 

Bytes gained from removal 
Save area for IBFLPL value 

Reserved 

Readjustment to number of control intervals in 
old control area following a control area 
split to enable an index record to be built 
for the new control area 

2 IMWMVLEN Move length 

2 IMWNSOFF Offset to next section entry in index record 
Current LL field 2 IMWCURLL 

4 
4 IMVPRVEN 

Reserved 
Previous entry 

(key length) IMWKEY1 Highest possible key for a mass 
insertion--that is, last key in a sequence of 
keys to be inserted which is less than an 
existing key; also, save area for current 
insert key under a no-fit condition 

The 10MB is used by I/O management to control its processing of 
a request. It contains the addresses of other control blocks, 
flags used by I/O management, and a 16-word register save area. 
The addresses of the first BUFC and CPA are inserted by I/O 
management after it verifies the control blocks. 

The PLH (PLHIOB) and IOSB (IOSUSE) point to the 10MB. The 10MB 
(IOMIOSB) also points to the lOSS, which points to the SRB. 
These three control blocks take the place of the lOB, which is 
used by some other drivers of the I/O supervisor. 

I/O Hanage_nt Block (IOHB)--Description and Format 

Offset Bftes and 
Dec(Hex) B t Pattern Field Name Description 

OCO) 4 IOMBID Control block identifier: '10MB' 

4(4) 4 IOMSUFC Address of the first BUFC 

8(8) 4 IOMCPA Address of the first CPA 

12(C) 4 IOMPLH Address of the PLH 

16(10) 4 IOMAMB Address of the AMB 

20(14) 4 IOMIQE Address of the IQE (interrupt queue element) 

24(18) 4 IOMECBPT Address of the ECB 
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1'0 Management Block (IOMB1--Description and Format 

Offset 
Dec(Hexl 

28UC) 

32(20) 

36(24) 

40(28) 
40(28) 

42(2A) 

43(2B) 

44(2C) 

45(2D) 

46(2E) 

48(30) 

50(32) 

52(34) 

Bytes and 
Bit Pattern 

4 

4 

4 

3 
2 

xx .. 
1 ••. 
.1 •. 
• . 1 • 

• •• x 

1 ••• 
• 1 .. 
• . 1 . 
· .• 1 

1 

1 •.• 
.1 •. 
• • 1 . 
• •. 1 

1 

1 

1 

2 

2 

2 

64 

· .. . 
1 .. . 
.1 •. 

• • 1 . 
· •• 1 

1 ••• 
· 1 .. 
· • 1 • 
• •• 1 

· ... 
1 •.. 
.1 .• 
· . 1 • 

• •• 1 

Field Name Description 

IOMVSl 

IOMPGAD 

IOMIOSB 

IOMFlAGS 
IOMFl 

IOMAPEND 
IOMNE 
IOMAE 
IOMPURGE 
IOMCBERR 
IOMADERR 

IOMPGFIX 
IOMCSW 

IOMDDR 
IOMCPRB 
IOMCMl 
IOMIUR 
IOMEEXIT 
IOMIRBSW 
IOMIPFX 
IOMUPERR 

IOMSTIND 

IOMAMUSE 
IOMEOVW 
IOMEOVTS 
IOMEOVXC 
IOMLlOCK 
IOMSlOC 
IOMSRBM 

IOMSR 

IOMCKEY 

IOMPFERR 

IOMlOCK 

IOMNMOD 

IOMNBUF 

IOMNSEG 

IOMSAVER 

Address of the VSl (virtual subarea list, 
which is the same as the PFl, page fix list) 

Address of the caller to get control when 1'0 
operation is complete (zero for record 
management----used for auxiliary storage 
management) 

Address of the IOSB 

Flags: 
Flags reset after 1'0 completes: 

Byte 1: 
Appendage flags: 
Normal end appendage completed 
Abnormal end appendage completed 
A purge is in progress 
A control block wasn't valid 
Virtual addresses in the VPl weren't 
successfully converted to real address.s for 
the IDAl 
Pages are fixed in real storage 
The address of the channel status word is 
incorrect 
Reserved 

Byte 2: 
Dynamic-device reconfiguration 
Problem state caller 
Cross-memory lock held 
In UPAD routine 
Channel end appendage exited 
Asynchronous processing scheduled 
Invalid PGFX for XM mode 
UPAD failed to post ECB 

Status indicators: 

The 10MB is in use 
End of volume is waiting for an 10MB 
End of volume has set the IOMlOCK field 
End of volume indicator 
A local lock is held 
SAllOC 15 held 
The user is processing with SRB (event) 
dispatching 
Suspend/resume indicator 

Key of the caller of I/O management 

Return code from the PGFIX routine 

End of volume lock 

Number of modules to be fixed in real storage 

Number of buffers 

Number of channel program segments 

l6-word register save area and work area: 
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1'0 Management Black (IOHBJ--Description and Format 

Offset 
Dec(Hex) 

52(34) 

116 (74) 

120 (78) 

124(7C) 

128(80) 

132(84) 

133(85) 

134(86) 

136(88) 

138(8A) 

140(8C) 

144(90) 

148(94) 

152(98) 

Bytes and 
Btt Pattern 

64 

4 

4 

4 

4 

1 

1 ... 
.1 .. 
•• xx X)(XX 

1 

2 

2 

2 

4 

4 

4 

4 

Field Name Description 

IOMSAVEO 16 four-byte registers save areas 
through 
IOMSAVEF 

IOMSAVEG 

IOMUFlD 

IOMSRBP 

IOMSTCB 

IOMSTIN2 

IOMXMM 
IOMSBIT 

IOMCASID 

IOMPASID' 

IOMSASID 

IOMCASCB 

IOMNXTl 

IOMR14 

Additional save area word 

Address of the 10MB extension (IOMBXN) 

Address of suspended request block 

Address of suspended request block's TeB 

Status indicator--byte 2 

Cross-memory mode 
PSW S-bit (ON=SECONDARY mode) 
Reserved 

Reserved 

Current ASID 

Primary ASID 

Secondary ASID 

Current ASCB 

Address of the next 10MB 

Register 14 save area 

Reserved 

!OHBXN--I'O-HANAGEHENT BLOCK EXTENSION 

See the AMBXN. 

IOMBXN2--I'O-HANAGEHENT BLOCK EXTENSION 2 

See the AMBXN. 

IOSB--I'O-SUPERVISOR BLOCK 

The IOS8 is used by the I/O supervisor to initiate and terminate 
an I/O operation. It is passed to the I/O supervisor by VSAM 
I/O management (IDA121A2--the actual block processor), along 
with an SRB. 

The IOSB is used to communicate between the I/O supervisor and 
the requester of I/O, between the I/O supervisor and an 
error-recovery procedure, between an error-recovery procedure 
and write-to-operator and statistics-update modules, and among 
the components of the I/O supervisor. It is also used to 
control successive entries from the I/O supervisor to an 
error-recovery procedure. 

The format of the IOSB is given in the Data Areas microfiche. 
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IXSPL--INDEX SEARCH PARAMETER LIST 

The IXSPL is used to pass index search parameters to the index 
search routine. It also contains status information about the 
results of the search. It is used as a work area by the SCIB 
(search compressed index block) routine (IDAOI9RC). The PLH 
contains the address of the IXSPL (PLHISPLP) or the contents of 
the IXSPL (PLHIXSPL). 

Index Search Parameter List (IXSPL)--Description and Format 

Offset 
Dec(Hex) 

0(0) 

4(4) 

8(8) 

12(C) 

13(0) 

14(E) 

17(11) 

18(12) 

19(13) 

20(14) 

24 (18) 

28(1C) 

B~tes and 
Blt Pattern 

4 

4 

4 

1 

1 

3 

1 

1 .. . 
o .. . 
. 1 .. 

.. xx xxx x 

1 

1 

4 

4 

4 

Field Name Description 

IXSSTRBA RBA of the index record to search first. 

IXSBUFC Address of the index BUFC 

IXSARG Address of the search argument (a key field) 

IXSTLH Index level number at which the search is to 
terminate 

IXSILH Index level number at which the search is to 
begin 

IXSBFlG 

IXSSSRH 

IXSlELV 

IXSEKOH 

IXSPEC 

IXSHEP 

IXSSEP 

IXSlEP 

Reserved 

Flags: 

Used by the search compressed index 
Search routine: 
Search for a section entry only 
Search for a normal entry 
The entry located by the index search routine 
is the last entry in the terminating levelCF 
= 0 and l = 0) 
Reserved 

Length of the F, L, and pointer fields in each 
index entry 

The number of characters in the index entry 
preceding the entry located by the index 
search routine that equalled the search 
argument 

Address of the index entry located by the 
index search routine 

Address of the section entry that is greater 
than or equal to the index entry located by 
the index search routine 

Address of the lowest-valued entry in the 
section identified by IXSSEP 

KEYWDTAB--KEYWORD PROCESSING TABLE 

KEYWDTAB is a branch table that controls the execution of 
IDA019Cl and supports processing for the GENCB, MODCB, SHOWCB, 
and TESTCB macros. The table is built by and contained within 
IDA019Cl and is not referred to by any other module. The table 
contains one 14-byte row for each keyword processed by a control 
block macro, and each row is identified by a keyword type code 
(0-255). Each column in the table represents functions for the 
keywords and contains index points for specific keyword 
functions. Each column also contains either offsets and lengths 
for byte-oriented fields or pointers to descriptive information 
about bit-oriented fields. The index points are used to route 
specific requests through IDA019Cl on the bases of keyword, 
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Offset 

0(0) 

0(0) 

0(0) 

1(1) 

2(2) 

3(3) 

3(3) 

4(4) 

5(5) 

6(6) 
6(6) 

7(7) 

3(8) 

9(9) 

lOCAl 

llCB) 

12(C) . 

13CD) 

14(E) 

21C1C) 

3570(DF2) 

Restricted Materials of IBM 
Licensed Matertals - property of IBM 

block (ACB, EXLST, NIB (VTAM), and RPL), and function (GENCB, 
MODCB, SHOWCB, and TESTCB). 

Bytes Descrfptfon 

14 

3 

2 

1 

1 

3 

1 

1 

1 

3 
1 

1 

1 

3 

1 

1 

2 

1 

14 

14 

14 

The description for the keyword with type code = 0 (KWOO) 

The index points for the ACB 

The index point for MODCB of the ACB 

The index point for SHOWCB of the ACB 

The index point for TESTCB of the ACB 

The index points for the EXLST 

The index point for MODCB of the EXLST 

The index point for SHOWCB of the EXLST 

The index point for TESTCB of the EXLST 

The index points for the RPL 
The index point for MODCB of the RPL 

The index point for SHOWCB of the RPL 

The index point for TESTCB of the RPL 

The index points for the NIB (VTAM) 

The index point for SHOWCB of the NIB 

The index point for TESTCB of the NIB 

The offset to a bit definition if this is a bit-Iavel keyword 

The offset of the resultant field in the target field, if this is 
a byte field 

The description for the keyword with type code = 1 (KW01) 

The description for the keyword with type code = 2 CKW02) 

The description for the keyword with type code = 255 (KW255), the 
maximum value 

LPMB--LOGICAL-TO-PHYSICAL MAPPING BLOCK 

The LPMB contains information about the direct-access device 
that contains the user's data set. The LPMB is built by the 
VSAM Open routines, which use information in the data set's 
catalog record. Each EDB entry (EDBLPMBA) contains the address 
of an LPMB. 
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Logtcal-to-Physical Mapping Block (LPMB)--Descriptton and Format 

Offset 
Dec(Hex) 

0(0) 

1(1) 

2(2) 

4(4) 

S(S) 

12(C) 

16(10) 

IS(12) 

20(14) 

22(16 ) 

24(1S) 

25(19) 

2S(1C) 

2S(1C) 
2S(IC) 

30(1E) 

32(20) 

33(21) 

Bytes and 
Bit Pattern 

1 

1 

1 ... 

· 1 .. 
· . 1 . 

1 ... 

· •• x • xxx 

2 

4 

4 

4 

2 

2 

2 

2 

1 

3 

Field Name 

LPMBIO 

LPMBFLGS 

LPMBRPS 

LPMREPL 
LPMSS 

LPMBSSTH 

LPMBLEN 

LPMAUSZ 

LPMBPTRK 

LPMBLKSZ 

LPMTRKAU 

LPMTPC 

LPMBLKTR 

LPMBLKCI 

LPMIDAWN 

Description 

Control block identifier, X'91' 

Flags: 

The device has the rotational position sen51ng 
(RPS) feature 
Records are replicated on the track 
Sequence set records are stored with the data 
records 
The set sector table is included at the end of 
the LPMB 
Reserved 

Length of the LPMB 

The minimum number of bytes that can be 
allocated to an object. Allocation is always 
an integer multiple of LPMAUSZ. For a data 
set, this field is the control interval size. 
For an index, this field is the device's track 
size. 

Number of bytes per track 

Number of bytes per physical record 

Number of tracks per allocation unit (extent) 

Number of tracks per cylinder 

Number of physical records per track 

Blocks per CI, Media Manager only 

IOAWs per CI, Media Manager only 

Reserved 

Set Sector Table--VSAM only 

VL 

4 
2 

2 

VL 

VL 

LPMBSST Set sector table, built by Open, used for 
deriving set sector number from the record 
number 

Set Sector Table--Media Manager only 

Set Sector Table--Media Manager only 

LPMBMMST 
LPMBSLT 

LPMBNSLT 

LPMBSSTO 

LPMBSSTl 

Media Manager'sector table 
Sector lead time 

Sector lead time minus sectors per track 

Set sector table RO base. 
Note: Sectors for records 0 through n+l, where 
there are n records per track 

Set sector table 
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OPW--OPEN WORK AREA 

OPW is the common work area used by VSAM Open routines. It is ~ 
built by IDAOI92A, mapped by IDAOPWRK, and pointed to by ~ 
register 4 during VSAM processing. 

OPEN Work Area (OPW)--Descriptton and Format 

Offset 
Dec(Hex) 

OCO) 

1(1) 

4(4) 

12CC) 

13(D) 

14(E) 

ISCF) 

16ClO) 

20(14) 

24Cl8) 
24(18) 

28CIC) 

31C IF) 

Bytes and 
Btt Pattern 

1 

3 

8 

1 

1 ... 
· 1 .. 
· . 1 . 
• . 1 . 
• .• x xxxx 

1 

1 ... 
· 1 .. 
• • 1 . 
· •. 1 

1 

1 ... 
· 1 .. 
· .1. 
· •• 1 

1 

1 ... 
· 1 .• 
· . 1 . 

1 ... 
· 1 .. 
· . 1 . 
· •• 1 

1 ••. 
· 1 .. 
· • 1 . 
· •• 1 

••• x KXXX 

4 

4 

8 
4 

3 

1 

1 ••• 
· 1 .. 
· . 1 . 
• .. 1 

1 ••• 
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Field Name Description 

OPWSUBPL Subpool of work area 

OPWLENTH Work area length 

OPWID Block ID--IDAOPWRK 

OPWFLGSI Flag byte 1: 

OPWCAT 
OPWSCRA 
OPWVVIC 
OPWSDS 

OPWFLGS2 

OPWUCRA 
OPWIXDT 
OPWAIXOT 
OPWDUMMY 
OPWICF 
OPWCATX 
OPWVVDS 
OPWCATDS 

OPWFLGS3 

OPWDAVAT 
OPWPUPGR 
OPWUPGOP 
OPWNOWRK 
OPWRSTRl 
OPWVERFY 
OPWCBUF 
OPWSYSTM 

OPWFLGS4 

OPWFULL 
OPWCINV 
OPWUPO 

OPWBIB 

OPWCOMWA 

OPWIDF 
OPWCACB 

OPWDCI 

OPWQ 

OPWDOC 
OPWGSR 
OPWLSR 
OPWFSlP 
OPWUBF 

Catalog open 
System CRA open 
MSVI data set 
System data set 
Reserved 

Flag byte 2: 

User CRA open 
Index open as an ESDS 
Alternate index open for end use 
Open dummy data set 
Object cataloged in ICF catalog 
CAlX option selected 
VSAM volume data set 
Opened as catalog data set 

Flags for IDA0192F 

Dummy AMBL added to VAT 
Path also in upgrade set 
Upgrade set open 
MOD work area does not exist 
Restart in progress 
Verify failed indicator 
CBUF processing 
System indicator 

Authorization flags: 

Full access 
Control-interval access 
Update access 
Reserved 

Address of the BIB 

Address of Open common work area 

Cluster identifier 
Address of catalog ACB 

Control interval number of data component 

Open qualifier: 

Connect by DO name 
Opened for GSR 
Opened for LSR 
Opened for leI 
Opened for user buffering 
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OPEN Work Area (OPW)--Description and Format 

Offset 
Dec(Hex) 

32(20) 

76(4C) 
76(4C) 

80(50) 

Iytes and 
lit pattern 

44 

16 
4 

1 

• 1 •. 
· .1. 
• .. 1 

Field Name 

OPWKSDS 
OPWESDS 
OPWDFR 

OPWDDSN 

OPWVSMPL 
OPWVMANC 

OPWVMSP 

Description 

Opened as a KSDS 
Opened as an ESDS 
Opened with deferred write option 

Data component data set name 

O/C/EOV virtual storage manager parameter list 
Address of anchor block 

Subpool for direct request 

OPEN Work Area (OPW)--Description and Format 

Offset 
Dec(Hex) 

81(51) 

84(54) 

88(58) 

89(59) 

90(5A) 

92(5C) 
92(5C) 

96(60) 

100(64) 

104(68) 

108(6C) 

112(70 ) 

116(74) 

132(84) 

0(0) 

0(0) 

Bytes and 
Bit Pattern Field Name Description 

3 OPWVMLNG Amount of storage requested 

4 OPWVMADR Address of storage acquired (zero, if storage 
not obtained) 

1 OPWVMTYP Request type 

1 OPWVMFLG Flag byte: 

1 .•. 
· 1 .• 
· . 1 . 

· .• 1 

2 

76 
4 

4 

4 

4 

4 

4 

16 

36 

12 

1 

1 ... 
· 1 .• 
• ~ 1 . 
• •• x 

OPWVMPGB 
OPWVMKE5 
OPWVMDXK 

OPWVMSRB 
OPWVMNSL 
OPWVMTCB 
OPWVMANY 

OPWVSMWA 
OPWVANCP 

OPWVTBLP 

OPWVCSLP 

OPWVCSLE 

OPWVHDRE 

OPWVR13 

OPWSAVE 

OPWVGSPl 

OPWVGSSP 

Get storage on a page boundary 
Get storage in Key 5 
Get storage in Key 7 (if not key 5 or key 7, 
get storage in key 0 or problem program key) 
Special request block 
Do not build a CSL for this request 
Storage is owned by JOBSTEP TCB 
GETMAIN LOC=ANY 
Reserved 

Reserved 

O/C/EOV virtual storage manager work area 
Pointer to the address of the first HEB header 
element associated with this request 

Address of the request table used by GETSPACE 
routine 

Used to scan for a CSL entry 

Address of save list entry 

Address of header element 

Address of caller's save area 

IDA0192M save area 

The following 12-byte field is repeated three 
times: 

GET SPACE parameter list 

Subpool number 
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OPEN work Area (OPW)--Dascrtptton and Format 

Offset 
Dec(Hex) 
1(1) 

4(4) 

8(8) 

9(9) 

168CA8) 

172CAC) 
172(AC) 

176(BO) 

180CB4) 
180(B4) 

181<B5) 

184(B8) 

188CBC) 
188CBC) 

192CCO) 

196(C4) 

200(C8) 

204(CC) 

208COO) 

212(D4) 

216(08) 

220CDC) 

224CEO) 

228( E4) 

232CE8) 

236CEC) 

242CF2) 

Iytes and 
Bf t Pattarn 

3 

4 

1 

3 

4 

8 
4 

4 

8 
1 

3 

4 

20 
4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

6 

1 

1 ••• 
.1 .. 

•• 1. 
••• 1 
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Fteld Name 

OPWVGETL 

OPWVGSPT 

OPWVGFLG 

OPWVREQL 

OPWVANCS 

OPWVLSAV 
OPWVRG12 

OPWVRG13 

OPWVFMPL 
OPWVFMSP 

OPWVFMLN 

OPWVFMPT 

OPWSAVE 
OPWCSL 

OPWESL 

OPWPSL 

OPWOSL 

OPWSSL 

OPWCURPT 

OPWXAMBL 

OPWCAMBL 

OPWBCON 

OPWPCON 

OPWBAMBL 

OPWPAMBL 

OPWCRA 

OPWQ2 

OPWBIC 
OPWVSIBD 

OPWSHARE 
OPWCREAT 

Descrtptton 
Length of acquired storage 

Address of acquired storage 

Flags for GET SPACE (see OPWVMFLG, above, for 
description of bit settings) 

Length of request 

Address of BIB anchor for sphere block 
requests 

SETLOCK save area 
Save area for register 12 

Save area for register 13 

FREEMAIN parameter list 
FREEMAIN subpool number 

FREEMAIN length 

FREEMAIN address 

Addresses of save lists 
Address of core save list 

Address of ENQ save list 

Address of page-fix save list 

Address of DEB save list 

Address of swap save list 

Address of cluster being processed. This 
field can point to OPWBSECL C528(210», 
OPWPTAIX (536(218», OPWUPAIX (548(224», and 
every 8 bytes thereafter, since OPWUPAIX is a 
repeating field. The format of current 
cluster information is described below by 
OPWCURCL. 

Address of current AMBL 

The address of the existing AMBL for 
connecting to an existing structure 

Address of base AMBL for connect 

Address of path AMBL for connect 

Address of AMBL for base 

Address of AMBL for path 

CRA volume serial number 

Qualifier flag field 

CBIC bi t 
VSIs have been newly built by this open and 
used by open error cleanup 
Share option (3,3) or (4,3) 
Create mode 
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OPEN Work Area (OPW)--Descrtptton and Format 

Offset 
Dec(Hex) 

243(F3) 

244(F4) 

248(F8) 

252(FC) 

256(100) 

260(104) 

262(108) 

268(10C) 

272(110) 

276(114) 

280(118) 

284( llC) 

288(120) 

289(121) 

290(122) 

291( 123) 

292(124) 

344 (158) 

356(164) 

612(264) 

616(268) 
616(268) 

61H 26 9) 

620(26C) 

621(26D) 

665(299) 

669(29D) 

Bytes and 
Bit Pattern 

1 ... 
· 1 .• 
· . xx 

1 

xxxx xx .. 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

1 

1 

1 

1 

52 

12 

256 

4 

8 
1 

3 

1 

44 

1 

3 

· .1. 
· •• 1 

Field Name Description 

OPWNOPFl 
OPWMMS 

OPWCATTR 

OPWSWSP 
OPWPSDS 

OPWUPT 

OPWUACB 

OPWWRKPT 

OPWDTWRK 

OPWIXWRK 

OPWCTCB 

OPWJSTCB 

OPWTIOT 

OPWSREC 

OPWBUFND 

OPWBUFNI 

OPWCSTRN 

OPWSTRNO 

OPWBSTRN 

OPWCATLN 

OPWDACB 

OPWSFI 

OPWERMAP 

OPWSAVEA 

OPWBSECl 

OPWBDTCI 

OPWBDSNl 

OPWBDDSN 

OPWBIXCI 

PFl does not exist 
Media manager 
Reserved 

Cluster attributes: 

Must not be used 
Swap space 
Page space data set 

Address of upgrade table 

Address of user ACB 

Address of current AMB work area 

Address of data AMB work area 

Address of index AMB work area 

Address of current TCB 

Address of JOBSTEP TCB 

Address of TIOT entry 

Address of sphere record 

Number of data buffers 

Number of index buffers 

Current string number 

Path string number, if path processing; 
otherwise, base string number 

Base string number, if base processing 

Catalog name length 

Dummy ACB for opening base 

Subfunction information 

Map of return codes to ACBERFlG, where return 
code LS is defined in the System Messages 
manual for messages IEC070I, IEC161I, IEC2511, 
and IEC2521. 

Return address save area 

Base cluster information 
Reserved 

Base data control interval number 

Base data set name length 

Base data set name 

Reserved for flags 

Base index control interval number 
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OPEN Work Area (OPW)--Description and Format 

Offset 
Dec(Hex) 

672C2AO) 

673C2A1) 

720(200) 
720(200) 

721(201) 

724(204) 

725(205) 

769(301) 

773(305) 

776 (308) 

777( 309) 

821( 335) 

825(339) 

828(33C) 

832(340) 

833( 341) 

Iytes and 
Bit Pattern 

1 

44 

101 
1 

3 

1 

44 

1 

3 

1 

44 

1 

3 

4 

1 

1 ••• 
.xxx xxxx 

3 

Field Name Description 

OPWBIDSL 

OPWBIOSN . 

OPWPTAIX 

OPWPOTCI 

OPWPOSNL 

OPWPDDSN 

OPWPIXCI 

OPWPIDSL 

OPWPIOSN 

OPWNOUPG 

OPW2YPLH 

OPWCUPGR 

OPWFlAGS 

OPWCMBOT 

Base index data set name length 

Base index data set name 

Path alternate index information 
Reserved for flags 

Path alternate index data control interval 
number 

Path data data set name length 

Path data data set name 

Reserved for flags 

Path alternate index control interval number 

Path index data set nama length 

Path index data set name 

Number of upgrade alternate indexes 

Address of PLHNXT for IOA0192Y and IDA0192Z 

Base for OPWUPAIX 

Miscellaneous flags 

CMBOUT was turned on by this open request 
Reserved 

Reserved 

The format of information about each upgrade alternate index associated with the 
base cluster being processed (pointed to by OPWCURPT) is shown below: 

0(0) 101 OPWUPAIX Upgrade alternate index information 

0(0) 1 Reserved for flags 

1(1) 3 OPWUOTCI Upgrade alternate index data control interval 
number 

4(4) 1 OPWUDSNL Upgrade data data set name length 

5(5) 44 OPWUOOSN Upgrade data data set name 

49(31) 1 Reserved for flags 

53(35) 3 OPWUIXCI Upgrade alternate-index index control interval 
number 

56(38) 1 OPWUIDSL Upgrade index data set name length 

57(39) 44 OPWUIOSN Upgrade index data set name 

The format of information about the cluster being processed (pointed to by OPWCURPT ~ 
is shown below: 
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Restrtcted "atertals of II" 
Ltcensed "atertals property of II" 

0(0) 

L 0(0) 

1(1) 

4(4) 

5(5) 
5(5) 

27(18) 

49(31) 

53(35) 

56(38) 

57(39) 
57(39) 

L 79(4F) 

10l. 

1 

1 ... 
· 1 .. 
· . 1 • 
· .. 1 

3 

1 

44 
22 

22 

1 

1 ... 
· 1 .. 
· .1. 
· .. 1 

3 

1 

44 
22 

22 

1 ... 
.xxx 

1 ... 
.xxx 

OPWCURCL 

OPWCFLG1 

OPWBASE 
OPWPATH 
OPWUPGR 
OPWSVWRK 
OPWPRTBL 

OPWCDCTI 

OPWCDSNL 

OPWCDDSN 
OPWCDD1 

OPWCDD2 

OPWFLG2 

OPWDOPEN 
OPWMODWK 
OPWEMPUP 
OPWERR2B 
OPWIOPEN 

OPWCIXCI 

OPWCIDSL 

OPWCIDSN 
OPWCID1 

OPWCID2 

Current cluster information 

Cluster flags (set by sphere Open): 

Open base cluster 
Open path alternate index 
Open upgrade alternate index 
Do not free AMB work areas 
Partial control-block build 
Reserved 

Data component control interval number 

Cluster data set name length 

Cluster data data set name 
First half of cluster data data set name 

Second half of cluster data data set name 

Cluster flags (set by cluster Open) 

Open indicator on in catalog for data 
Module work area exists 
Empty upgrade data set 
Terminating error in IDA0192B 
Open indicator on in catalog for index 
Reserved 

Index component control interval number 

Cluster index data set name length 

Cluster index data set name 
First half of cluster index data set name 

Second half of cluster index data set name 

PLH--PLACEHOLDER 

The PLH contains current information about a string of requests. 
This information includes positioning information, request 
options, and buffer location and status. The PLH is built by 
the Open routine and is pointed to by the AMB (AMBPH). The next 
PLH in the chain is pointed to by PLHCHAIN. The number of PLH 
entries is the number given in STRNO in the ACB. (When a data 
set is shared, the number is the number in the first ACB opened 
for the data set.) When a record-management routine is 
processing a PLH, the PLH's address is in register 2 (RPLH). 

Placeholder (PLH)--Dascription and Format 

Offsat BVtas and 
Dec(Hex) BIt Pattarn Fiald Name Description 

0(0) 1 PLHID Control block ID = X'30' 
1(1) 1 PLHCNT Number of PLH entries that follow the header 

2(2) 2 PLHELTH Length of each PLH entry 

4(4) 4 PLHDRREQ Count of requests that have been deferred 

8(8) 2 PLHDRMAX Maximum number of placeholders (PLH entries) 
in concurrent use 
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Placeholder (PLH)--Description and Format 

Offset 
Dec(Hex) 

10(A) 

12(C) 

PLH Entry 
0(0) 

1(1) 

2(2) 

3(3) 

4(4) 

6(6) 

8~te. and 
Blt Pattern 

2 

4 

1 

1 

1 ..• 
• 1 .. 
• • 1 • 
· .. x xxxx 

1 

1 ... 
· 1 .. 
· . 1 . 
· .. 1 

1 

1 ••. 
• 1 •. 
· . 1 . 
· .. 1 

2 

1 ... 
· 1 .. 

· . 1 . 
· .. 1 

1 ... 

1 ••. 
· 1 .. 
· . 1 . 
· .. 1 

1 .•. 
.1 .. 
· . 1 . 
· .. 1 

1 .•• 
• 1 •• 
· .1. 
• .• 1 

.xxx xxxx 

1 

1 .•. 

• 1 •• 
· . 1 • 
• •. 1 

1 •.• 
.1 •. 

404 MVS/XA VSAM Logic 

Field Name Description 

PLHDRCUR Number of active placeholders 

PLHIOSDQ Data-set management (I/O support) deferral 
queue header 

PLHAVL Zero if the PLH entry is available 

PLHFLGO Process flags--byte 0 

PLHSUPR 
PLHXMM 
PLHSRBM 

PLHFLGl 

PLHEOVW 
PLHENDRQ 
PLHASKBF 
PLHSSR 
PLHRDEXC 
PLHASYRQ 
PLHDRPND 
PLHSR 

PLHPFLG2 

PLHUPD 
PLHSQINS 
PLHKEYMD 
PLHADDTE 
PLHKRF. 
PLHCIINS 
PLHSVADV 
PLHIWAIT 

PLHEFLGS 

PLHNOSPC 
PLH1ST 

PLHSKPER 
PLHSRINV 
PLHNOADV 
PLHEODX 
PLHINVAL 
PLHDSCAN 

PLHRSTRT 

PLHFLG3 

PLHSRBSG 

PLHRAHD 
PLHSLVLD 
PLHBWD 
PLHRVRS 
PLHEOVDF 

Caller in supervisor state 
Cross-memory mode caller 
On, if SRB mode 
Reserved 

Process flags, byte 1: 

The VSAM End of Volume routine is waiting 
The caller issued an ENDREQ request 
Less than maximum buffers 
Th~ sequence set is stored with the data 
Read exclusive mode 
IRB execution needed 
A deferred request is pending 
Suspend/resume processing instead of WAIT/POST 

Process flags, byte 2: 

The previous request was a GET-for-update 
Sequential insertion mode .J .. 
Keyed mode 
Add to the end processing 
End of key range indicator 
Control interval split insertion 
Save the PLHNOADV field during Scan Data 
IDAWAIT indicator - that a synchronous test is 
in progress 

Exception flags: 

Byte 1: 
No space found--create mode 
This is the first request after the data set 
was opened 
Skip across the error control interval 
Spanned record is invalid 
Don't advance the PLH 
The EODAD exit was taken 
Not positioned in a buffer 
Scan data after read exclusive 

Bvte 2: 
Restart 
Reserved 

Flags: 

Update numbers in RDFs of spanned-record 
segments aren't the same 
Do read-ahead buffering 
Second level of the index is valid 
Previous request specified backward processing 
The I/O chain is reversed 
EOV defer on IRB flag 
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Placeholder (PLH)--Description and Format 

Offset 
Dec(Hex) 

7(7) 

8(8) 

12(C) 

13(0) 

14(E) 

15(F) 

16(10) 

20(14) 

24(18) 

28(1C) 
28C1C) 
28C1C) 

32(20) 

32(20) 

36(24) 

40(28) 
40(28) 
40(28) 

Bytes and 
Bi t Pattern 

1 

1 ••. 

.1 .. 

.. 1 . 

... 1 

4 

1 

X'01' 
X'02' 

1 

1 

1 

4 

4 

4 

4 
4 
4 

4 

4 

4 

1 
1 

X' 00' 
X' 04' 
X' 08' 
X'OC' 
X'10' 
X'14' 
X'20' 
X'24' 
X'28' 
X'2C' 
X'30' 

X'34' 
X'38' 

· . xx 

1 ... 
· 1 .. 
· . 1 . 
· .. 1 

Field Name Description 

PLHAFLGS 

PLHORLM 

PLHIOSRQ 
PLHVAMB 
PLHOBOC 
PLHIOSID 
PLHRABWO 
PLHRAE 
PLHSEQ 

PLHACB 

PLHDSTYP 

PLHRMIH 

PLHFRCHT 

PLHBFRNO 

PLHMRPL 

PLHCRPL 

PLHDSIDA 

PLHCRBA 
PLHJORBA 
PLHUPECB 

PLHJRHLL 

PLHCHCLl 

PLHJHRBA 

PLHJCODE 
PLHUCODE 
PLHJCODE 

Reserved 

Flags: 

A direct request was issued during loading of 
an empty data set 
1/0 support request 
The AMB that points to the PLH is valid 
The PLH is from the VSAM resource pool 
liD-support 10 
IDA019RA was entered for backward processing 
IDA019RA key equal found bit 
Get sequential request 

The next two fields comprise the DSIO 
(data-set identification): 

Address of the caller's ACB 

Data set type: 

Data 
Index 

Read threshold 

Number of free buffers 

Total number of buffers 

Address of the RPL header 

Address of the current RPL 

Address of the OSlO (PLHACB field above) 

Current RBA 
Old RBA--to support the JRHAD exit routine 
UPAD A (ECB) 

Length of the data--to support the JRHAD exit 
routine 
JRNAD cancel field 

New RBA--to support the JRNAD exit routine 

Entry code--to support the JRNAD exit routine 
UPAD exit code 
JRNAD exit reasons: 

JRHAD entry for GET 
JRNAD entry for PUT 
JRNAD entry for ERASE 
JRHAD entry for RBA change 
JRNAD entry for spanned record read 
JRNAD entry for spanned record write 
JRHAD entry for control-area split 
JRNAD entry for 110 READ error 
JRNAD entry for 110 WRITE error 
JRNAD entry for index modification 
JRNAD entry for exclusive use of control 
interval 
JRNAD entry for shared use of control interval 
JRNAD entry for exclusive use of control 
interval 
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Placeholder (PLH1--Descriptton and Format 

Offset 
Dec(Hexl 

40(28) 

41(29) 

42(2A) 

43(2B) 

44(2C) 

48(30) 

52(34) 

56(38) 

60(3C) 

64(40) 

68(44) 

72(48) 

74(4A) 

76(4C) 
76(4C) 

80(50) 

84(54) 

108(6C) 

112(70) 

I~tes and 
Blt Pattern 

X'3C' 

X'40' 
X'44' 
X'48' 
X'4C' 

X'OO' 
X' 04' 

1 

1 

1 

1 ... 
.1 .. 

1 ... 
.1 .. 

.. 1 . 
.. xx ... x 

4 

4 

4 

4 

4 

4 

4 

2 

2 

4 
4 

4 

24 

4 

4 

406 MVS/XA VSAM Logic 

Field Name Description 

PLHUCODE 

PLHRCODE 

PLHEOVR 

PLHRSCS 

PLHINEOV 
PLHBUFHD 
PLHASYER 
PLHDSERR 

PLHDBPER 

PLHARDB 

PLHLRECL 

PLHDBUFC 

PLHNBUFC 

PLHRECP 

PLHFSP 

PLHRDFP 

PLHRDFC 

PLHSRSID 

PLHDIOB 
PLHIIOB 

PLHARET 

PLHSAVEI 
through 
PLHSAVE6 

PLHAMB 

PLHCHAIN 

JRNAD entry for building a new control 
interval 
JRNAD entry for release of exclusive use 
JRNAD entry for control interval invalidation 
JRNAD entry for READ completion 
JRNAD entry for WRITE completion 

UPAD exit reasons: 

UPAD entry for WAIT 
UPAD entry for POST 

Indicates the previous request type 

End-of-Volume request code--indicates space 
allocation or volume mount 

Resource bits and feedback code indicators for 
TERMRPL 

EOV in process 
PLH locked BUFC header 
ASYNC deferred request cannot be restarted 
Possible data set error caused by: 
1. Incomplete I/O operation 
2. BUFC has a must-write data-condition 
Error in PLH data BUFC pointer 
Reserved 

Address of the current data ARDB 

Length of the record processed during the 
previous request 

Address of the current data BUFC 

Address of the next read BUFC 

Address of the current record 

Address of the first byte of free space within 
the record 

Address of the current RDF 

Replication count for the current RDF 

Spanned-record segment ID 

Address of the data 10MB 
Address of the index 10MB 

Return address to the I/O manager's 
asynchronous routine 

Six 4-byte register save areas--not to be used 
by buffer management, I/O management, IDADRQ, 
or IDAT JXIT 

AMB-address save area for IDADRQ and IDATJXIT 

Address of the next PLH in the chain 
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Placeholder (PLH)--Description and Format 

Offset 
Dec(Hex) 

116(74) 

11806 ) 

120(8) 

164(A4) 

168(A8) 

172(AC) 

176(80) 

180(84) 

180(84) 

184(B8) 

188(8C) 

192CCO) 

196(C4) 

200CC8) 
200CC8) 
200(C8) 

204CCC) 

208COO) 

232CE8) 
232(ES) 

232CE8) 

236CEC) 

240CFO) 

242(F2) 

244CF4) 

248CF8) 

252(FC) 

256(100) 

260 (1 04) 

Bytes and 
Bit pattern 

2 

2 

56 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

32 
4 
4 

4 

24 

4 
4 

4 

4 

2 

2 

4 

4 

4 

4 

4 

Field Name Description 

PLHRETO 

PLHRETOS 

PLHRETl 

PLHASAVE 

PLHRSTl4 

PLHAR14 

PLHEOVPT 

PLHDDDD 

PLHNRBA 

PLHIBUFC 

PLHRBUFC 

PLHISPLP 

PLHIXSPL 
PLHSSRBA 
PLHHIREC 

PLHIXBFC 

PLHWAX 
PLHXPLH 

PLHMSSER 

PLHLLOR 

PLHNOSEG 

PLHSRCSG 

PLHSLRBA 

PLHKEYPT 

PLHRRN 

PLHDRRSC 

PLHPARMI 

PLHR13 

Offset to the current register 14 save area in 
the push-down list (PLHRETl) 

Initial offset 

Save area (push-down list) for 11 return 
registers (register 14) 

Beginning of save area for I/O management's 
asynchronous routine 

Save area for asynchronous return register 

Save area for 14th return register 

Address to which the asynchronous routine ls 
to return 

Address of the R8A provided by the 
end-of-volume routine 
R8A of the previous request 

Next R8A 

Address of the index 8UFC 

R8UFC save area for IDADRQ and IDATJXIT 

Address of the IXSPL 

Space for one IXSPL 
R8A of the sequence-set control interval 
RBA of the high record 

Address of a BUFC for index 

Parameter area for index search 

Address of the work area for path processing 
Address of the PLH for the alternate index of 
the base cluster 
Error information save area for 
CNVTAD/MNTACQ/ACQRAHGE request 

Address of the least length of the data record 
that contains all the record's key fields 

Number of segments in a spanned record 

Number of the segment being processed 

RBA of the second level of the index 

Address of the current key CPLHKEY at end of 
PLH entry) 

Previous relative record number 

Address of the deferred-request flag byte 

RPARMI save area for IDADRQ and IOATJXIT 

Register 13 save area for IDADRQ and I/O' 
management 
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Placeholder (PLH)--De.crtptton and Format 

Off.et 
Dec(Hex) 

264(108) 

265(109) 

266(10A) 

26tH 10C) 

272(110) 

276(114) 

280(118) 

280(118) 

280(118) 

. 284( 11C) 

285(11D) 

286(11E) 

288(120) 

VL 

Byte. and 
1ft pattern Field Nama Dascrlptton 

1 PLHDRMSK Mask to test for resources for a deferred 
request 

1 PLHTMRPL TERMRPL process bits: 

1 ••• 
· 1 .. 
· .1. 
· .. 1 

2 

4 

4 

o 
28 

4 

1 

1 .•• 
· • 1 • 
· •• 1 

1 .•. 
.1 .. 
• • xx 

· x.. xxxx 

1 

1 ••• 

· 1 .• 
· . 1 • 
· •. 1 

2 

20 

VL 

4 

1 ••• 
.1 .• 
· .1. 
• .• 1 

PLHTERM 
PLHTMBUF 
PLHTMDIW 
PLHTMDTA 
PLHTMINX 
PLHTMIOB 

PLHOPTCD 

PLHECB 

PLHASCB 

PLHERRET 

PLHEND 

PLHEXTEN 

PLHRESR1 

PLHBFLGO 

PLHIBFRS 
PLHUCSHR 
PLHUCMOD 

PLHBMWRK 

PLHBMRDF 

PLHBEUC 
PLHBMSOV 
PLHINVF 
PLHBEXCF 
PLHBRBAF 
PLHBMWF 
PLHDEXCL 

PLHRDCNT 

PLHBMSV1 
through 
PLHBMSV5 

PLHKEY 

PLHRRN 

TERMRPL is process 
TERMRPL freed BUFC header 
TERMRPL freed DIWA 
TERMRPL freed data BUFC 
TERMRPL freed index BUFC 
TERMRPL freed 10MB 
Reserved 

RPL option bytes 1 and 2 save area (ACQRANGE) 

Address of event control block for 
cross-region post 

Address of address space control block for 
cross-region post 

Address to which to return from an error (for 
cross-region post) 

Label for the end of the PLH entrY before 
PLHEXTEN and PLHKEY 
Extension to the PLH for processing with 
shared resources (optional): 
Address of a serial resource being held 

Buffer manager flags: 

Indeterminate buffer status 
PLH sharing use chain 
PLH modifying use chain 
Reserved 

Buffer-management work flags: 

The RBA was found in the buffer pool (for 
SCHBFR macro) 
End of use chain 
Start-over flag 
ON-buffer invalidated 
ON-buffer under exclusive control 
ON-RBA found and processed 
ON-buffer found modified 
Defer setting BUFCEXC 

Save area for AMBRDCNT 

Five 4-byte save areas for buffer management 

The current key, pointed to by PLHKEYPT 

Previous relative record number 
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PSL--PAGE SAVE LIST 

The PSL contains a variable number of entries that describe the 
pages of virtual storage that have been fixed in real storage by 
Open. It enables Open to free these pages if an error prevents 
them from being freed normally~ 

The PSL is pointed to by OPWA (called the ACB work area). There 
is no more than one PSL per data set. 

Page Save Ltst (PSL)--Descrtptton and Format 

Offset 
Dec(Hex) 

OCO) 

1( 1) 

4(4) 

12CC) 

16(10) 
16(10) 

20 (14) 

21(15) 

B~tes and 
B t Pattern 

1 

3 

8 

4 

8 x n 
4 

1 

1 ... 
.xxx xxxx 

3 

Field Name 

PSLSUBPL 

PSLLENTH 

PSLID 

PSLNXPTR 

PSLENTRY 
PSLSTAD 

PSLFLG 

PSLFLGLT 

PSLENDAD 

Description 

Subpool number of the PSL 

Length of the PSL 

Identifier: 'IDAPSL' 

Zero 

Entries for pages fixed: 
Addr,ss of the beginning of the 
virtual-storage area that was fixed 

Flags: 

This is the last entry 
Reserved 

Address of the first byte beyond the 
virtual-storage area that was fixed 

RPL--REQUEST PARAMETER LIST 

The RPL contains user-request information and error feedback 
information. It also contains information required by GET and 
PUT macros. 

The RPL is created by the user with the RPL or the GENCB macro. 

The RPL may reside above 16 megabytes if the caller's addressing 
mode (AMODE) is 31. 

Request Parameter List (RPL)--Description and Format 

Offset B~tes and 
Dec(Hex) B t Pattern Field Name Description 

0(0) 4 RPLIDWD Identification word of the RPL: 

OCO) 1 RPLID Control block identifier, X'OO' 

1(l) 1 RPLSTYP RPL subtype: 
X' 10' = VSAM 
X'20' = VTAM 

LY26-3907-l e Copyright IBM Corp~ 1974,1985 Data Areas 409 



Restricted Materials of IBM 
Licensed Materials - property of IBM 

ReqUest Parameter List (RPL)--Descrtptton and Format 

Offset 
Dec(Hex) 

2(2) 

3(3) 
3(3) 

4(4) 

8(8) 

9(9) 

12(C) 
12(C) 
12(C) 

13(D) 

13(D) 

14(E) 
14(E) 

15(F) 

16(10) 

BVtes and 
Btt Pattern 

1 

1 
1 

4 

4 

1 ..• 
. 1 .. 
•. xx xxxx 

3 

4 
1 
1 

3 

1 

X'OO' 
X'04' 
X'08' 
X'OC' 

2 
1 

1 

2 

410 MVS/XA VSAM logic 

Ffeld Name Descrfptfon 

RPlREQ 

RPlLEN 
RPLLEN2 

RPlPLHPT 

RPlECB 

RPlWAIT 
RPlPOST 

RPLFDBWD 
RPLSTAT 
RPlFUNCD 

RPlFDBK 

RPlRTNCD 
RPLERREG 

RPlCNDCD 
RPlCMPON 

RPLERRCD 

RPLKEYlE 
RPLKEYl 

Request type--when the user issues a VSAM 
macro, register 0 contains one of the 
following request-type codes; when VSAM 
processes the request, the request-type code 
in register 0 is transferred to the RPlREQ 
field (unless the request is CHECK or ENDREQ) 

0(0) 
1(1) 
2(2) 
3(3) 
4(4) 
5(5) 
6(6) 
8(8) 
9(9) 
10(A) 
11 (B) 
12(C) 
13(D) 
14(E) 
15(F) 
16(10) 
17(11) 
18(12) 
19(13) 

GET request 
PUT request 
CHECK request 
POINT request 
ENDREQ request 
ERASE request 
VERIFY request 
Data preformat request 
Index preformat request 
Force I/O request 
GETIX request 
PUTIX request 
SCHBFR request 
MRKBFR request 
WRTBFR request 
CNVTAD request 
MNTACQ request 
ACQRANGE request 
TERMRPl request 

length of the RPl 
length of this block 

Address of the PlH 

Address of the external ECB, or an internal 
ECB: 

The event has not yet completed 
The event has completed 
Reserved 

Reserved, if RPlECB is an internal ECB, or the 
address of the external ECB 

Feedback word: 
Current RPl status 
Problem determination function code 

RPL feedback area (See "Diagnostic Aids" for a 
list of RPl return codes and condition codes.) 
RPl return code 

Normal return 
Invalid control block 
Logical error 
Physical error 

RPl condition code 
Component issuing the code 

Error code 

Key length 
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ReqUest parameter List (RPL)--Description and Format 

Offset 
Dec(Hex) 

18(12) 

20(14) 

24(18) 

28(lC) 

32(20) 

36(24) 

40(28) 
40(28) 

B!{tes and 
Blt Pattern 

2 

4 

4 

4 

4 

4 

4 
1 

1 ... 
o ••. 
· 1 •• 
• . 1 . 
• •• 1 

1 ... 
o .•. 
· 1 .. 
• 0 •• 
· . 1 . 
• • 0 • 
· .. 1 

· .. 1 

Field Name Description 

RPlSTRID 

RPlCCHAR 

RPlDACB 

RPlTCBPT 

RPlAREA 

RPlARG 

RPlOPTCD 
RPlOPTl 

RPllOC 

RPlDIR 
RPlSEQ 
RPlSKP 
RPlASY 

RPl string identifier 

Address of the control character 

Address of the caller's ACB 

Address of the user's TCB--this field is 
always zero for a VSAM RPl 

Address of the caller's record area 

Address of the caller's search argument 

Option flags 
Option flag byte 1: 

Locate mode 
Move mode 
Direct-search access 
Sequential access 
Skip sequential processing 
Asynchronous request 
Synchronous request 
Search key greater than or equal 
Search key equal 
Generic key 
Full key 
1 = the ECB pointed to by RPLECB is external 
o = the ECB pointed to by RPlECB is internal 
Same as RPLECBSW 

l,.. 41(29) 1 

RPlKGE 

RPlGEN 

RPlECBSW 

RPlECBIN 

RPlOPT2 

RPlKEV 
RPlADR 
RPlADD 
RPlCNV 

Option flag byte 2: 

42(2A) 

43(2B) 

1 ... 
· 1 .. 

· . 1 . 

· .• 1 

1 

1 ... 
· 1 .. 
· . 1 . 

· .. 1 

1 

1 ... 
· 1 .. 

1 ..• 

· 1 •. 
· . 1 . 
· .. 1 

1 ..• 
.11. 

· .• 1 

RPlBWD 
RPllRD 

RPlWAITX 
RPlUPD 
RPlNSP 

RPlOPT3 

RPlEODS 
RPlSFORM 
RPlBlK 

RPlVFY 
RPlFlD 
RPlFMT 

RPlALIGN 

RPlOPT4 

RPlEHDTR 
RPlMKFRM 

Locate the record identified by a key 
Locate the record at the caller-specified 
relative byte address (RBA) 
locate the control interval at the 
caller-specified RBA 
Process in backward direction 
locate or retrieve the last record in the data 
set 
Synchronous processing wait exit 
Update processing 
Hote the string position 

Option byte 3: 

End of user SYSOUT 
Special form on remote printer 
Block = 1, unblocked = 0 fixed block 
processing X04SVhS 
UCS/FCB VERIFY = 1 
UCS FOLD = 1 
Format type: 
00 = UCS load 
01 = FCB load 
10 = 3800 printer 
11 = Reserved 
o = Do not align FCB buffer loads 
1 = Align buffer and notify operator 

Option byte 4: 

3800 end of transmission 
3800 mark form 
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Raquest Paramater List lRPL)--Descrtptton and Format 

Off sat 
DeclHex) 

44(2C) 

48(30) 

52(34) 

56(38) 

60(3C) 
60(3C) 

62(3E) 

63(3F) 

64(40) 

68(44) 

69(45) 

70(46) 

72(48) 

Bytes and 
Btt pattern 

.. 1. 

... x xxxx 

4 

4 

4 

4 

8 
2 

1 

x ..• 

.xxx xxxx 

1 

4 

1 

1 

2 

4 

Field Name 

RPLNOCIR 

RPLNXTRP 
RPLCHAIN 

RPLRLEN 

RPLBUFL 

RPLOPTC2 

RPLRBAR 
RPLAIXPC 

RPLAIXID 

RPLAXPKP 

RPLENDRQ 

RPLDDDD 

RPLEXTDS 

RPLACTIV 

RPLEMLEN 

RPLERMSA 

Description 

No CI recla i m 
Reserved 

Address of the next RPL in the chain 

Length of the record 

Length of the user's buffer 

VTAM options 

RBA return location 
Alternate-index pointer count 

Alternate-index pointer type: 

Pointer is: 
1 Prime-key pointer 
o RBA pointer 
Reserved 

ENDREQ active indicator 

Relative byte address 

Exit definitions (VTAM) 

CHECK not issued 

Error message length 

Address of the error message area 

RPLE--REQUEST PARAMETER LIST EXTENSION 

An RPLE is built and appended to each ISAM interface RPL when 
the user's ISAM program opens a VSAM cluster. The RPLE contains 
the address of the IICB, a register save area, a linkage to 
other RPLs in the ISAM interface RPL pool, and a pointer to the 
ISAM DECB. 

Request Parameter List Extenston (RPLE)--Descriptfon and Format 

Offset 
DecCHex) 

0(0) 

4(4) 

8(8) 

12(C) 

Byt.s and 
Btt pattern 

4 

4 

412 MVS/XA VSAM Logic 

Field Name Description 

RPLIICB Address of the IICB 

RPLDECB Address of the DECB--if the field contains 
zeros, the RPL has not been assigned to a DECB 
(BISAM only) 

RPLIIBFR 

RPLRPLPT 

Address of the ISAM interface buffer 
associated with the RPL (the buffer is 
required for locate mode processing, data only 
retrieval. dynamic buffering. and BISAM 
stand-alone write) 
Address of the next RPL in the ISAM interface 
RPL pool--if the RPL is the last RPL in the 
pool. this field contains zeros 
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Request Parameter List Extenston (RPLEJ--Descriptton and Format 

Offset Bytes and 
Dec(Hex) B t Pattern Field Name Description 

16(10) 1 RPLIITSB Test-and-set (TS) byte--this field is used to 
indicate the assignment of the RPL to a BISAM 
DEeB 

17(11) 3 Reserved 

20( 14) 4 RPlSAVE Register save area 

24(18) 4 RPLSAVE2 Register save area 

SR8--SERVICE REQUEST BLOCK 

The SRB is used by the I/O supervisor to dispatch I/O processing 
for a request. It identifies the address space in which 
processing is to be done. 

The format of the SRB is given in the Debugging Handbook and 
DatI Areas microfiche. 

SSL--SWAP SAVE LIST 

The SSl contains up to 16 entries that identify control blocks 
that are to be chained after Open has otherwise completed 
successfully. Deferring chaining makes it unnecessary to 
unchain the control blocks should Open fail. 

Open uses the Compare-and-Swap instruction to chain or alter 
storage that is subject to simultaneous alteration by two or 
more tasks. 

The SSL is pointed to by OPWA (called the ACB work area), 
Additional SSls are chained as required. 

swap save List (SSL)--Descrtption and Format 

Offset 
Dec(Hex) 

0(0) 

1(1) 

4(4) 

12(C) 

16(10) 

18(12) 

20(14) 
20(14) 

24(18 ) 

Bytes and 
Bit pattern 

1 

3 

8 

4 

2 

2 

8 x 16 
4 

4 

Field Name Description 

SSlSUBPl Subpool number of the SSl 

SSllENTH Length of the SSl 

SSlID Identifier: 'IDASSl' 

SSlNXPTR Address of the next SSl (zero for the last SSl 
in the chain) 

SSlACEN Number of active entries 

SSLENTRY 
SSlSWPTR 

SSLSWAP 

Reserved 

Entries for control blocks to be chained: 
Address of the word in which SSlSWAP is to be 
placed 

The value that is to be placed at the address 
given is SSlSWPTR 
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The UPT describes the upgrade set of a base cluster. It . ..) ... 
contains an entry for each alternate index in the upgrade set. 
It is pointed to by the BIB (BIBUPT). 

Upgrade Table (UPT)--Description and Format 

Offset 
Dec(Hex) 

OCO) 

0(0) 

1(1) 

2(2) 

4(4) 

8(8) 

12(C) 

13(D) 

14(E) 

16(10) 
16ClO) 

20(14) 

24(18) 

25(19) 

26 <1A) 

27( 18) 

28ClC) 

32(20) 

UPT Entry 

0(0) 

0(0) 

4(4) 

Bytes and 
Bft Pattern 

4 

1 

1 

1 ••. 
.xxx xxxx 

2 

4 

4 

1 

1 

2 

72 
4 

4 

1 

1 

1 

1 

4 

56 

12 

4 

2 

1 ... 
· 1 .. 
· .1. 
· •• 1 

1 ... 
. x •• 

414 MVS/XA VSAM logic 

Field Name Description 

UPTHDR Header: 

UPTID Control block identifier, X'45' 

UPTFlGO Flags: 

UPTPWS 

UPTlEN 

UPTNEW 

UPTOlD 

UPTRSC 

UPTNOENT 

UPTlLEN 

UPTSA 
UPTWORKI 

UPTlSA 

UPTBEREG 

UPTBERCD 

UPTSARES 

UPTR14 

UPTR15 

UPTAXENT 

UPTRPl 

UPTFlGl 

UPTFlLST 
UPTFIATV 
UPTFINUK 
UPTFINOP 
UPTFINRF 
UPTFIKEY 

Continue with scan 
Reserved 

length of the UPT 

Address of the new alternate-index record 

Address of the old alternate-index record 

Resource byte--used to serialize updates 

Number of alternate indexes in the upgrade set 
(and of entries in the UPT) 

Largest sum of key length plus the key's 
relative position in a data record 

Save area: 
Address of base RPl 

last save area 

RPlERREG value for the base cluster 

RPLERRCD value for the base cluster 

Reserved 

Resource byte 

Address to which IDA019R4 returns after I/O is 
issued for upgrading 

Rest of save area 

Entry for an alternate index in the upgrade 
set: 

Address of the upgrad~ RPl 

Flags: 

Byte 1: 
This is the last entry in the UPT 
This entry is active for an upgrade operation 
The alternate index can have nonunique keys 
The alternate index is not open 
A no-record-found error has occurred 
The key being processed is: 
o Old 
1 Hew 
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Upgrade Table (UPT)--Descriptfon and Format 

Offset 
Dec(Hex) 

6(6) 

8(8) 

9(9) 

10(A) 

12(C) 

13(D) 

BVtes and 
Blt Pattern 

1 ... 

.1 .. 

.• 1 . 

.•• 1 

2 

1 

1 

2 

1 

X'80' 
X'40' 
X'20' 
X'10' 

3 

· . 1 . 
· .. 1 

1 ... 
· 1 .. 
· . 1 . 
· .• x 

Field Name Description 

UPTF1RTY 
UPTF1UPG 

UPTF1BKO 

UPTFllOG 
UPTF1PHY 
UPTF1ERA 

UPTF1PHU 
UPTF1PUD 
UPTFlALT. 

UPTRKP 

UPTPASS 

UPTLNCDE 

UPTBG 

UPTF1LOP 

The last operation is being retried 
The alternate index is being upgraded 

Byte 2: 
An upgrade operation is being undone (backed 
out) 
A logical error has occurred 
A physical error has occurred 
The operation requiring upgrade was deletion 
(ERASE) 
The operation requirlng upgrade was insertion 
The operation requiring upgrade was update 
Entry has been modified 
Reserved 

RQlstive alt~rn~te-key position in a base 
record 

The number of this upgrade operation (pass 
through the upgrade set) 

Length of key, minus 1 

Length of RPLAREA field 

Last operation against the upgrade ACB 

Indicates an erase 
Indicates get for update 
Indicates put for update 
Indicates put no update 

Reserved 

VAT--VALID AHBL TABLE 

The VAT is used to check the validity of each AMBL that is built 
for processing a base key-sequenced cluster. It contains the 
address of each AMBL. The first VAT is pointed to by the job 
step TCB (TCBVAT). 

Valid AHBL Table (VAT)--Description and Format 

Offset BVtes and 
Dec(Hex) Blt Pattern 

0(0) 4 

0(0) 1 

1(1) 1 

2(2) 2 

4(4) 4 

8(8) 8 

8(8) 3 

Field Hame 

VATHDR 

VAlID 

VATLEN 

VATNEXT 

VATVSRT 

Description 

Header: 

Control block identifier, X'11' 

Reserved 

Length of the VAT 

Address of the next VAT 

Used to update the use count and address of 
the VSAM shared resource table at the same 
time (with the CDS instruction) 
Reserved 

LY26-3907-1 C Copyright IBM Corp. 1974,1985 Data Areas 415 



Restricted Matertals of 11" 
Licensed Materials - property of IBM 

Yalld AMBL Table (YAT1--Descriptlon and Format 

Offset B~tes and 
Dec(Hex) Blt Pattern Field Name Description 

11(B) 1 VATSHRP Maximum number of shared pools 

12(C) 4 VATVPTR Address of the VSRT vector table 

16 <1 0) It VATPAMBl Address of the first AMBl in the primary chain 

20C 14) 2 VATVC Used for checking validity of AMBls 
20(14) 1 VATVRT The number of this VAT on the chain 

21(15) 1 VATENO Number of entries in this VAT 

22<16 ) 2 Reserved 

24(18) It VATNAE Number of active entries in this VAT 

Z8<1C) It xU VATAMBl Addresses of val i d AMBl s 

92C5C) 4 VATSRA Pointer to sphere record area 

96(60) 4 VATCISTP Address of first CI substitution table 

100(64) 4 VATCIPTP Address of CI pointer table 

YCRT--YSAM CHECKPOINT/RESTART TABLE 

The VCRT is used by VSAM checkpoint/restart. The VCRT, which is 
mapped by IDAVCRT, is suballocated from VCRCORE in IDA0606C. It 
contains a count, by entry type, of each entry associated with 
the VCRT. There are three entry types: open, upgrade, and 
index. The VCRT is pointed to by the BIB (BIBVCRT). 

YSAM Checkpoint/Restart Table (YCRT1--Descrlptlon and Format 

Off.et 
Dec(Hex) 

0(0) 

1(1) 

2(2) 

4(4) 

12(C) 

16(10) 

18(12) 

20(14) 

22( 16) 

Bytes and 
If t Pattern 

1 

1 

1 ... 

· 1 .• 
• .1. 
• •• x xxxx 

2 

8 

It 

2 

2 

Z 

2 
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Field Name 

VCRID 

VCRFlAG1 

VCRUPGSW 

VCRlSR 
VCROUT 

VCRIDNM 

VCRCOREH 

VCROPNCT 

VCRUPGCT 

VCRIDXCT 

Description 

Control block ID, X'80' 

Flag bytes: 

Entry type: 
1 = Upgrade 
o = Open 
local shared resources specified 
Output ACB is open 
Reserved 

Reserved 

VCRT control block name--IDAVCRT 

Address of first VCRCORE header 

Open entry count 

Upgrade entry count 

Index entry count 

Reserved 
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YSAM Checkpoint/Restart Tlble (YCRT1--Descriptlon and Forltlt 

Offset Iytes and 
Dec(Hexl I t Pattern Field Nama Description 

24(18) 4 VCRCISIZ Size of largest control interval in the sphere 

28CIC) 4 VCRSPHPT Address of sphere block HEB save area 

32(20) 4 VCRRBUF Address of the repositioning buffer. or zeros 

36(24) 4 VCROPH Address of first VCRT open entry 

40(28) 4 VCRUPG Address of first VCRT upgrade entry 

44C2C) 4 VCRIDX Addre55 of first VCRT index entry 

The VCRT open entry is used by VSAM restart to rebuild the control blocks needed for 
a valid restart. The format is: 

OCO) 4 

4(4) 4 

VCRHEBS 

VCRAMBL 

Address of the HEB save area (zeros if the 
cluster is part of the upgrade set) 

Address of the user's AMBL 

The VCRT upgrade entry points to the upgrade AMBL and the HEB save areas to be 
processed by VSAM restart. The entry exists only if the upgrade set for this data 
set was open at checkpoint time. The format is: 

OCO) 

4(4) 

4 

4 

VCRUHEBS 

VCRUAMBL 

Address of the HEB save area 

Address of the upgrade AMBL 

The VCRT index entry contains ICWA and buffer addresses for the index level it 
represents. The entry exists only if the base data set is a key-sequenced data set 
open for create mode processing. There is one entry for each index level that 
exists at open time. The format is: 

OCO) 

4(4) 

4 

4 

VCRICWA 

VCRBUFPT 

Address of the ICWA 

Address of the associated buffer 

VCRCORE is created by VSAM checkpoint (IDAOC06C) and freed by the VSAM 
checkpoint/restart cleanup routine in IDA0196C. The first VCR core header is 
pointed to by VCRCOREH C12(C» in the VCRT. The format is: 

OCO) 

0(0) 8 

VCRCHDR 

VCRCNM 

VCR core header 

VCRCORE ID---VCRCORE 
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8(8) 4 VCRCHEXT Address of next VCR core header 

12CC) 4 VCRCDESC Cleanup information 

1 VCRCSP Subpool number containing this block 
3 VCRCLEH Length of this block 

16ClO) 4 VCRCPTRA Address of first available byte in this block 

20 Cl4) 4 VCRCLEHA Length of available storage in this block 

24Cl8) VL VCRCDATA Storage for data (minimum 4072 bytes) 

The HEB save area is pointed to by the open (VCRHEBS) or upgrade (VCRUHEBS) entries 
of the VCRT. The format of the save area is: 

0(0) 

OCO) 

2(2) 

3(3) 

4(4) 

8(8) 

OCO) 

0(0) 

OCO) 

1Cl) 

4(4) 

8(8) 

8 

2 

1 

1 ... 
.1 .. 
.. xx xxxx 

1 

4 

20 

8 

1 

3 

4 

12 

418 MVS/XA VSAM Logic 

VCRHHDR 

VCRHHEHT 

VCRHFLG 

VCRHFCON 
VCRHFREL 

VCRHCID 

VCRHHEXT 

VCRHENT 

VCRHEFMN 

VCRHESP 

VCRHELN 

VCRHESPT 

Header for each CMB entry (CMBPTRS) or for 
BIBSPHPT 

Humber of entries in header element chain 

Flag byte: 

This is a continuation of a previous CMB entry 
Issue FREEMAIN at restart time 
Reserved 

Relative CMB entry number, or 0 for BIBSPHPT 

Address of next HEB save area header for 
cluster 

The following fields are repeated once for 
each entry in the header element chain 

Header element saved at checkpoint as defined 
by IDAHEB mapping macro 

FREEMAIN information: 

Subpool number 

Length of storage 

Address of storage 

Remaining content of header element 
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VGTT--VSAH GLOBAL TERHINATION TABLE 

The VGTT identifies global virtual storage that may need to be 
specially freed if an error prevents it from being freed 
nor~ally. There are various types of VGTTs for: 

• Keeping track of an address space's use of a global VSAM 
resource pool (for processing with global shared resources) 

• Keeping track of certain control blocks (sets of IOSB, SRB, 
and PFL) that are kept in global storage for processing with 
local shared resources (the normal pointers to these control 
blocks are in unprotected local storage--the VGTT is in 
global storage, adjacent to them) 

• Keeping track of control blocks during the opening of a 
catalog, a catalog recovery area, or the mass storage volume 
inventory data set (all of whose control blocks are kept in 
global storage 

• Keeping track of certain control blocks (sets of IOSB, SRB, 
and PFL) that are kept in global storage for processing a 
user data set and all related data sets (such as alternate 
indexes) 

• Keeping track of control blocks (ECBs and WAITlIST if also 
GSR) that are kept in global storage for stage by key range 
processing. 

The VGTT is pointed to by the ASCB (address space control 
block). It is chained to the next VGTT for the address space. 

VSAH Glabal Termination Table (VGTT)--Description and Format 

Offset 
Dec(Hex) 

l... 0(0) 

4(4) 

5(5) 

6(6) 

7(7) 

8(8) 

12(C) 

Bytes and 
Btt pattern 

4 

1 

1 ••• 
• 1 •• 

• . 1 • 

· .. 1 

1 

1 

1 

4 

4 

1 ... 

. 1 .. 

.• xx 

Field Name Description 

VGTTID 

VGTTTYPE 

VGTTSDS 
VGTTGSR 

VGTTlSR 

VGTTCTlG 

VGTTOPEN 

VGTTCBIC 

VGTTGSRK 

VGTTSP 

VGTTSIZE 

VGTTNEXT 

Control block identifier, 'VGTT' 

VGTT type indicator: 

VGTT is for system data set 
VGTT is for processing with global shared 
resources--VGTTVUSE is used 
VGTT is for processing with local shared 
resources 
VGTT is for opening a catalog, a catalog 
recovery area, or the mass storage volume 
inventory data set 
VGTT is for processing a user's data set 
without shared resources 
Opened with control blocks in common storage 
area 
Reserved 

Reserved 

GSR key type, if VGTTGSR is on 

Subpool number of the VGTT and of the global 
storage it protects 

Length of the VGTT 

Address of the next VGTT (zero for the last 
VGTT in the chain) 
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VSA" Global Termination Table (VGTT)--Descrfptfon and Format 

Offset 
Dec(Hex) 

16(10) 

20 (14) 

24(18) 

28(1C) 

32(20) 

Bytes and 
Blt Pattern 

4 

4 

VL 

Field Name Descrfption 

VGTTBIB 

VGTTVUSE 

VGTTPSB 

VGTTCORE 

Address of the base information block for the 
user's data set and all related data sets 
(such as alternate indexes) 

For a VGTT for global shared resources, the 
use count that was contributed by the 
processing of the user's data set and all 
related data sets. 

Address of the protected sphere block Cwhich 
contains HEBs for use by virtual-storage 
management) 

Reserved 

For a VGTT for local shared resources, the 
virtual-storage area the VGTT protects 

VIOT--YALID IO"B TABLE 

Yalid 10MB 

Offset 
Dec(Hex) 

0(0) 

0(0) 

1(1) 

2(2) 

4(4) 

Table 

The VIOT contains the address of each valid 10MB within a VSAM 
resource pool (for processing with shared resources). It is 
pointed to by the VSRT (VSRTVIOT) and by each AMB associated 
with the resource pool. 

(VIOT)--Description and Format 

Brtes and 
B t Pattern Field Name Description 

4 VIOHDR Header 

1 VIOID Control block identifier, X'16' 

1 Reserved 

2 VIOLEN Length of the vall d-IOMB table 

4 x .11 VIOPTR Address of a valid 10MB; this fi eld is 
repeated n times 

Y"T--YOLU"E MOUNT TABLE 

The VMT identifies and describes volumes that are mounted for a 
base cluster and all clusters associated with it for processing. 
There is a VMT for each device type. The first VMT is pointed 
to by the BIB CBIBVMT). 

Volume Mount Tabla (V"T)--Descrfption and Format 

Off.at 
Dac(Hax) 

OCO) 

OCO) 

1(1) 

Byte. and 
Bit Pattarn 

4 

1 

1 

420 MVS/XA VSAM Logic 

Ffeld Na.. Description 

VIOHDR Header 

VMTID Control block identifier, X'12' 

Reserved 

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

J 



Restricted Materials of IBM 
Licensed Materials - property of IBM 

volume Hount Table (VMT)--Description and Format 

Offset 
Dec(Hex) 

2(2) 

4(4) 

8(8) 

10CA) 

13CO) 
13CD) 

14CE) 

16(10) 
16(10) 

20(14) 

21(15) 

22(16) 

28C1C) 

BVtes and 
Btt Pattern 

2 

4 

2 

3 

3 
1 

2 

16 x n 
4 

1 

1 •.• 
.xxx xxxx 

1 

6 

4 

Field Name Description 

VMTLEN 

VMTNXT 

VMTNOVOL 

VMTDEV 
VMTDVOPT 

VMTDVTYP 

VMTVOL 
VMTUSECT 

VMTVFLG1 

VMTOPEN 

VMTVLSER 

VMTUCB 

Length of the VMT 

Address of the next VMT 

Number of volume entries (n) in the VMT 

Reserved 

Device information: 
Device options 

Device class and type 

Volume entry for a volume to be mounted: 
Use count 

Volume flags: 

The volume is being processed by Open 
Reserved 

Reserved 

The volume's serial number 

Address of the UCB for the volume 

VSI--VSAM SHARED INFORMATION BLOCK 

VSAM Shared 

Offset 
Dec(Hex) 

0(0) 

1(1) 

2(2) 

4(4) 

7(7) 

8(8) 

12(C) 

16(10) 

60(3C) 

The VSI is created at open time in subpool 241 and is pointed to 
by the AMB. A VSI is built for each data set opened with share 
options (4,3) or (3,3) and resides in common storage under a 
protect key of zero. The VSI is the block used with CBUF 
(Control Block Update Facility) processing to maintain other 
control block information for users sharing the same data set. 

Information Block (VSI)--Description and Format 

BVtes and 
Btt Pattern Field Name Description 

1 VSIID Control block binary ID=X'17' 

1 VSIKEY Project key of VSI 

2 VSILEN Size including VSI entries 

3 VSIVID Visual ID='VSI' 

1 VSICATLN Catalog name length 

4 VSINEXT Pointer to next VSI in chain 

4 VSICACB Pointer to catalog ACB for data set 

44 VSIDSN Data set name 

1 VSIFLAG1 VSI indicator flags 

1 .•. VSIUSE VSI being modi fhd by the SVC 
.xxx xxxx Reserved 
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YSA" Shared Information Block (YSll--Description and Format 

Offset 
Dec(Hex) 

6lC 3D) 

62(3E) 

64(40) 

68(44) 

70(46) 

7lC47> 

72(48) 

76C4C) 

80(50) 
80(50) 

84(54) 

88(58) 

92(5C) 

98(62) 

100(64) 

104(68) 

108C6C) 

109C6D) 

110C6E) 

Bytes and 
Bft Pattern 

1 

2 

4 

2 

1 

1 ... 
.xxx xxx x 

1 

4 

4 

o 
4 

4 

4 

6 

2 

4 

4 

1 

1 

2 

Field Name Description 

VSIDSlH Data set name length 

VSIXMTl Transmitted data length 

VSIlVl VSI level number 

VSIHIl Humber of index levels 

VSI indicator flags: 

VSIESET 

VSIHlRBA 

VSISSRBA 

VSIEHTRY 
VSIHKRBA 

VSIHRBA 

VSIERBA 

VSIVOlSR 

VSIRElHO 

VSIPRF 

VSIFLAG2 

Data set may not be extended by EDY 
Reserved 

Reserved 

ReA of high levsl !nd9X record 

RBA of first sequential set record 

Entry for ARDB information 
RBA of eI with high key 

High used RBA 

High allocated RBA 

Serial number of high RBA volume 

Catalog volume group number 

Reserved 

Reserved 

ARDPRF field from ARDB 

ARDB field ARBTYPE 

Reserved 

IDAYSRT--YSRT YECTOR TABLE 

The VSRT vector table contains the addresses of each VSRT for 
multiple local shared resource (lSR) pools. The VSRT vector 
table is pointed to by the VAT (VATVPTR). 

YSRT Yector Table (IDAYSRT1--Description and Format 

Offset IVtes and 
Dec(Hexl I t Pattern Field Name Description 

0(0) 8 VSRTTSRT Used to update the use count and address of 
the VSAM local Shared Resource (LSR) pool id=O 

OCO) 2 Reserved 

1(1) 1 VSRTTFlG IDAVSRT flags 

1 ••• VSRTTAHY lSR pool i 5 to reside above 16 megabytes 
.xxx xxxx Reserved 
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VSRT vector Table (IDAVSRT)--Description and Format 

Offset 
Dec(Hex) 

2(2) 

4(4) 

B"tes and 
BIt Pattern 

2 

4 

Field Name Description 

VSRTTUSE 

VSRTTPTR 

Use count in'the VSRT 

Address of the VSRT 

VSRT--VSAM SHARED RESOURCE TABLE 

VSAM Shared 

Offset 
Dec(Hex) 

0(0) 

1(1) 

2(2) 

4(4) 

8(8) 

12(C) 

14(E) 

15(F) 

16(10) 

20(14) 

24(18) 

28(1C) 

32(20) 

36(24) 

The VSRT contains the addresses of buffer pools and PLH pools in 
the resource pool and addresses of various control blocks built 
during the processing of a BLDVRP macro. For local shared 
resources (LSR), the VSRT is pointed to by the VSRT Vector Table 
(VSRTTPTR); for global shared resources (GSR), it is pointed to 
by the AMCBS (CBSVPTR), which is described in Catalog Diagn05i5 
Reference. 

Resource Table (VSRT)--Description and Format 

B"tes and 
BIt Pattern 

1 

1 

2 

4 

4 

2 

1 .•• 
· 1 .. 
· . 1 . 

· .• 1 
xxxx 

xxxx xxxx 

1 

1 

4 

4 

4 

4 

4 

8 x n 

Field Name 

VSRTBKID 

VSRTKEY 

VSRTlEN 

VSRTID 

VSRTEOV 

VSRTFLGS 

VSRTGSRF 
VSRTlSRF 
VSRTIOBF 

VSRTBFRF 

VSRTKL 

VSRTSTRN 

VSRTPLHH 

VSRTBUFH 

VSRTCPAH 

VSRTWAH 

VSRTVIOT 

VSRTCSL 

Description 

Control block identifier, X'15' 

Key of GSR user 

Length of the VSRT 

Visual identifier, 'VSRT' 

Address of EOV's RB for GSR 

Flags: 

Byte 1: 
Global resource pool 
Local resource pool 
I/O-related control block5 are fixed in real 
storage 
Buffers are fixed in real storage 
Reserved 

Byte 2: 
Reserved 

The maximum key length of the data 5et5 that 
are sharing the resource pool 

The total number of placeholders required for 
all the data sets (specified in BLDVRP) 

Address of the PLH header 

Address of the BUFC header 

Addre5s of the CPA header 

Address of the working storage header (WSHD) 

Address of the valid-10MB table 

Entries for gotten storage: 
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VSAH Shared Resource Table (VSRT)--Descriptton and Format 

Offset 
Dec(Hex) 

36(24) 

37(25) 

40(28) 

44C2C) 

45(2D) 

Bytes and 
Btt Pattern 

1 

3 

4 

1 

1 ..... 
.. 1 ,. .. 
.... 1 .. 
..... 1 

1 ..... 

.1 ... 

.... 1 .. 

...... 1 

3 

Field Name 

VSRTCSSP 

VSRTCSlN 

VSRTCSAD 

VSRTCSlF 

VSRTCSFX 
VSRTCSVS 
VSRTCSGT 
VSRTCSPF 
VSRTCSWS 

VSRTCSPl 
VSRTCSIO 
VSRTCSBH 

WAX--WORK AREA FOR PATH PROCESSING 

Description 

The number of the subpool the storage is 
located in 

length of the storage 

Address of the storage 

Flags: 

The storage is fixed in real storage 
The storage contains the VSRT 
The storage i sin GSR key 
The storage contains the page fix list 
The storage is for a work area (working 
storage) 
The storage contains PlHs 
The storage contains IaMBs 
The storage contains a buffer 

Reserved 

The WAX contains addresses and other information required for 
processing a path. It is pointed to by the PlH (PlHWAX). 

Work Area for Path Processing (WAXJ--Description and Format 

Offset Bytes and 
Dec(Hex) Btt Pattern Field Name Description 

OCO) 

1(1) 

2(2) 

4(4) 

6(6) 

7(7) 

8(8) 

12(C) 

16(10) 

20(14) 

1 

1 

1 .•. 
.1 ... 

... 1 .. 

...... )( xxxx 

2 

2 

1 

1 

4 

4 

4 

4 

424 MVS/XA VSAM logic 

WAXID 

WAXFlGl 

WAXSRAB 
WAXPUG 

WAXPS 

WAXlEN 

WAXPl 

WAXXXXX2 

WAXUREQ 

WAXIRPL 

WAXURPL 

WAXRCDA 

WAXXPTR 

Control block identifier, X'73' 

Flags: 

Catalog recovery area built in system storage 
The alternate index in the path is in the 
upgrade set 
The last operation against the path was a 
sequential PUT 
Reserved 

length of the WAX 

length of the alternate-index record's 
pointers to base records 

Reserved 

User's RPl request type 

Address of the inner ("dummy") RPL that is 
used to gain access to the alternate index 

Address of the user's RPl 

Address of the alternate-index record 

Address of the current alternate-index pointer 
to a base record 

lY26-3907-1 C Copyright IBM Corp. 1974,1985 

J 



L 

L 

Restricted "aterials of II" 
Licensed "aterials - property of II" 

Work Area for Path Processtng (WAX)--Descrtptton and Format 

Offset I~tes and 
Dec(Hex) Blt Pattern Field Name Descriptfon 

24(18) 4 WAXEPTR Address of the byte beyond the last 
alternate-index pointer 

28(1C) 4 WAXBPLH Address of the PLH for the base cluster 

32(20) 4 WAXSRAA Address of the saved-record area 

36(24) 4 WAXSRAL Length of the sBved-record area 

40(28) 4 WAXPPLH Pointer to path PLH 

WSHD--WORKING STORAGE HEADER 

The WSHD describes up to four blocks of storage used for work 
areas (working storage), It is pointed to by the AMB (AMBWSHD), 

Working storage Header (WSHD)--Descrtption and Format 

Offset 
Dac(Hex) 

I~tes and 
I t Pattern 

0(0) 1 

1(1) 1 

2(2) 2 

4(4) 4 

4(4) 1 

8(8) 10 

18(12) 2 

20(14) 4 

24(18) 4 

28(1C) 20 x 4 

28(1C) 4 

32(20) 1 

, . 1 . 
xX.x xxxx 

33(21) 3 

Fiald Nama 

WSHDID 

WSHDPOOL 

WSHDLEN 

WSHDNEXT 

WSHDGMTB 

WSHDGMWA 

WSHDNUS 

WSHDGMRA 

WSHDOCHN 

WSHDSLT 

WSHDSAD 

WSHDGSR 

Dascriptfon 

Control block identifier, X'44' 

The number of the subpool in which the WSHD is 
located 

Length of the WSHD 

Address of the next WSHD 

GETMAIN resource byte 

GETMAIN work area 

Number of used slots (entries) in the WSHD 

GETMAIN result (return code) 

Address of ordered slot chain 

Slot (entry) for each block of working 
storaga: 
Address of the storage block 

Flags: 

Storage 1S in GSR kay 
Reserved 

Raserved 

Working storaga Header (WSHD)--Dascriptfon and Format 

Offset 
Dec(Hex) 

36(24) 

36(24) 

Bytes and 
B it pattern 

12 

4 

Field Name 

WSHDSGMW 

WSHDSFM 

Descriptton 

Work area for the GETMAIN for the storage 
block 
FREEMAIN field for the DLVRP macro 
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working storage Header (WSHD)--Descriptfon and Format 

Off,at 
Dec(He)C) 

36(24) 

37(25) 

40(28) 

44(2C) 

46(2E) 

47C2F) 

Bytes and 
B t pattern 

1 

3 

4 

2 

1 

1 ••• 
• xxx xxxx 

1 

426 MVS/XA VSAM Logic 

Field Name 

WSHDSFSP 

WSHDSFLN 

WSHDSONX 

WSHDSBV 

WSHDSFLG 

WSHDSFNO 

WSHDSBM 

Description 

The number of the subpoo1 in which the storage 
block is located 

Length of the storage block 

Address of the next slot on ordered slot chain 

Number of bytes represented by each bit in 
WSHDSBM 

Slot flags: 

The storage block has no bytes available 
Reserved 

Bit mask (each bit indicates whether the bytes 
it represents are used--1, or not used--O) 
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DIAGNOSTIC AIDS 

This chapter provides several aids that can be useful when you 
are trying to diagnose difficulties with VSAM modules. These 
aids include: 

• A description of DEP XREF Listings, which is published on 
microfiche cards 

• A list of messages issued by VSAM, with a list of the 
moduleCs) causing the message to be issued and a list of 
function codes for Open, Close. and End of Volume 

• A list of macros that VSAM uses and their functions 

• A description of GTE, how VSAM requests it, and what it 
provides in the way of VSAM APAR information 

• A list of return codes . 
• A description of Virtual-Storage Management and its control 

blocks 

• A description of Open, Close, and End-of-Volume diagnostics 

• A list of ABENDs issued by VSAM 

Additional aids can be found in other parts of the book and in 
the program listings. These include: 

• Register contents on entry to a module, which are under 
"INPUT" in the module prologs 

• Use of registers and equated names for registers, which can 
be found under "NOTES" in the module prologs 

• Error codes, which are under "EXIT-ERROR" in the module 
prologs 

• A list of modules, their external procedUre names, their 
component, and their associated method of operation 
diagrams, which is in the "Module Directory" 

• A list of external procedure names and their modules, which 
is in the "External Procedure Directory" 

• Definitions of terms and abbreviations used in the book, 
which are in the "Glossary" 

• Page references for the subjects covered in this book, which 
are in the "Index" 

MICROFICHE CROSS-REFERENCE AIDS 

The DEP XREE Listings (microfiche) contains a "Symbol Where Used 
Report." 

HOW TO READ THE SYMBOL WHERE USED REPORT 

The "Symbol Where Used Report" contains three kinds of 
information. 

• A list of symbolic names. This includes field names, 
symbolic address names, return-code names, constant names, 
and flag-bit names, in alphabetic order from top to bottom. 

The lower-right corner of each page contains the first and 
last names listed on the page. 
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• A list of modules that refer to each symbolic name, in 
alphabetic order from left to right. 

• A code indicating how each module refers to the symbolic 
name: 

W Write 

R Read 

The data field or bit value was modified by at 
least one line of code in this module. If the 
module contains a statement "A = B" (that is not 
part of an IF statement), the module's use of 
"A" is to modify it. 

The data field or value was referred to by at 
least one line of code in this module. If the 
module contains a statement "A = B," the 
module's use of "8" is to ~ to it. 

C Compare The data field or value was compared with 
another field. If the module contains a 
statement "If A=B, THEN •.. ," the module's use of 
"A" is to compare it with "B." (The module's use 
of "B" is to refer to it, not to compare it.) 

Other codes are explained in the "Access Codes" at the bottom of 
each page in the table. 
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MESSAGES 

Hessage 
Number 

Message 
Text 

Messages IDAOOI through IDA025 refer to an incorrectly coded macro. 

IDAOOI 

IDAOO2 

IDAOO3 

IDAOO4 

IDAOO5 

IDAOO6 

IDAOO7 

IDAOO8 

IDAOO9 

IDAOI0 

IDAOll 

!DAOI8 

IDA019 

IDA020 

IDA021 

IDA022 

IDA024 

IDA025 

IECOOIA 

IEC003E 

IEC014E 

IEC070I 

IECI0IA 

IEClllE 

IEC159I 

INVALID POSITIONAL PARAMETER, ~--IGNORED 

~ KEYWORD REQUIRED--NOT SPECIFIED 

INVALID VALUE, ~, SPECIFIED FOR ~ KEYWORD 

~ KEYWORD NOT VALID FOR EXECUTE FORM--IGNORED 

INVALID OR DUPLICATE SUBLIST ITEM FOR XXK KEYWORD, ~ 

xxx VALUE, ~, NOT VALID FOR LIST FORM 

LOGIC ERROR IN MACRO xxx 

INCOMPATIBLE SUBLIST ITEMS, ~ AND ~, FOR XXK KEYWORD 

xxx CONTROL BLOCK KEYWORDS SPECIFIED--ONLY ONE ALLOWED 

EXIT ADDRESS REQUIRED FOR ~ KEYWORD--NOT SPECIFIED 

xxx IS NOT A VALID ~ KEYWORD--IGNORED 

VTAM KEYWORD, ~, SPECIFIED WITHOUT SPECIFYING AM=VTAM 

KEYWORDS xxx AND ~ ARE INCOMPATIBLE 

VTAM SUBLIST ITEM, ~, SPECIFIED FOR ~ KEYWORD WITHOUT SPECIFYIHG 
AM=VTAM 

~ and ~ KEYWORDS MUST BE SPECIFIED TOGETHER BUT ONE IS MISSING 

CONFLICTING SUBLIST ITEMS WERE SPECIFIED FOR XXK KEYWORD 

~, A VSAM KEYWORD SPECIFIED FOR A NON-VSAM CONTROL BLOCK 

www, Vyy, zzz CONFLICTING SUBPARAMETERS IN ~ KEYWORD, ~ ASSUMED 

M ddd,ser,jjj,sss,dsn 

R ddd,ser,jlj,sSS, 
[,SPACE=PRM ,dsn 

D dddd 

rc[(sfi)]-ccc,;j;,sss,ddn, 
ddd.vol,cln.dsn.cat 
(IEC0701 is an End-of-Volume 
message. ) 

M ddd,ser,j;j,sss.dsn 

D, ddd,ser 

EI3-rc,mod,j;j.sss,ddn[-#],ddd 

Detected Issued 
By By 

IDA0192V 

IDA0192V 

IDA0192V 

IDA0192D 
IDA0192S 
IDA0192V 
IDA0557A 
IDA0557B 
IDA0557X 
IFG0551F 

IGGOCLBL 

IGGOCLBL 

IDA0192V 

IDA0192V 

IDA0192V 

IDA0192P 

IDA0192V 

IDA0192V 
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Hessage Hessage Detected Issued 
Number Text By By 

IECI611 rct(9fi)J-ccczjjjz~~~zddDz IDA0192A IDA0192P 
dddzvolzclnzgsnzc~t IDA0192C 
CIECI611 is an Oeen mess~5Ie. ) IDA0192D 

IDA0192S 
IDA0192V 
IDA0192Z 
IFG0192A 

IEC2511 rc[(sfi~1-~cczjjjzs5szddn IDAOCEA2 IDA0192P 
dddzvolzclnzdsDzcat IDA0192C 
~IEC2~11 is a CIgse mes~a5li.2 IDA0192D 

IDA0192S 
IDA0192V 
IDA0200T 
IFG0200V 

IEC252I rc[(sfi)]-~c~zjjjzs~~zddnz IDA0192C IDA0192P 
dddzvolzclnzdsnzcat IDA0192D 
(IEC2~2I is a ~lose IDA0192S 
(TYPE=T) message.) IDA0192V 

IDA0231T 
IGCOOO2C 

IEC3311 rc-crszjjjzssszfunczmmm 

IEC332I fUDe[ fync .•• l 

IEC333I terl:zx!S:zcattl!l!l! 

IEF175I AMP KEYWORD nnnnnnnn IEFVAMP 
DUPLICATE OR CONFLICTING 
PARM STEP NOT EXECUTED 

IEF447I AMP KEYWORD nnnnnnnn IS IEFVAMP 
INVALID STEP WAS NOT 
EXECUTED 

IEF448I AMP KEYWORD nnnnDnnn VALUE IEFVAMP 
xxxxxx IS TOO LARGE STEP 
NOT EXECUTED 

IEF449I AMP KEYWORD nnnnnnnn REQUIRES A 
DECIMAL VALUE STEP NOT EXECUTED 

IHJOO9I ERROR ON ddn IDAOA05B IDAOA05B 

FUNCTION CODES FOR VSAH OPEN, CLOSE, AND END-OF-VOLUME MESSAGES 

When an error occurs during Open, Close, or End-of-Volume 
processing for a VSAM data set, the message that is issued will 
contain (besides error identification, job, step, and DD names, 
device address, volume serial number, and names of cluster, data 
set, and catalog) a field, ccc, that contains a function code. 
The following lists these function codes and ties each to the 
module that detected the error and the operation being performed 
when the error was detected. 
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Hodule That 
Function Detected Operation Baing Parfor.ad Whan 
Code Error Error Was Detected 
Open 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

20 

21 

22 

23 

30 

31 

40 

41 

42 

43 

50 

51 

52 

53 

54 

IDA0192C 

IDA0192C 

IDA0192C 

IDA0192C 

IDA0192C 

IDA0192C 

IDA0192C 

IDA0192C 

IDA0192C 

IDA0192C 

IDA0192C 

IDA0192V 

IDA0192V 

IDA0192V 

IDA0192V 

IDA0192S 

IDA0192S 

IDA0192D 

IDA0192D 

IDA0192D 

IDA0192D 

IDA0192Z 

IDA0192Z 

IDA0192Z 

IDA0192Z 

IDA0192Y 

Initialize for catalog interface proca •• 'ng. 

Determine which data .et. are a •• ociatad 
with data-.et name on DD .tatement, 
determine catalog, and check pa •• word. 

Determine data-.et attribute •• 

Get volume information. 

Update "open" indicator 'n catalog. 

Update catalog when data .et i. baing clo.ad. 

Retrieve volume time.tamp. 

Record-management catalog update. 

Update preformat indicator in catalog. 

Retrieve 44-byte clu.ter name. 

Retrieve 44-byte component name. 

Initialize for mounting and verify volume. 

Check volume timestamp. 

Handle me •• age •. 

Mount volume. 

Initialize for SMF proce •• ing. 

Build SMF record. 

Initialize for staging. 

Build UCB list. 

Build li.t for ACQUIRE/RELINQUISH (stage/de.tage). 

Is.ue ACQUIRE or RELINQUISH. 

Initialize for building control block •• 

Determine number of buffers needed. 

Bui ld buffers. 

Build control blocks. 

Build string blocks. 
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Function 
Code 
Open 

55 

60 

61 

62 

63 

70 

71 

80 

81 

82 

83 

84 

85 

87 

88 

89 

90 

93 

95 

96 

99 

Clos. 
100 

101 

102 

103 

104 

105 

106 

107 

Module That 
Detected 
Error 

IDA0192X 

IDA0192B 

IDA0192B 

IDA0192B 

IDA0192B 

IDA0192W 

IDA0192W 

IFG0193A 

IDA0192A 

IDA0192A 

IDA0192F 

IDA0192B 

IDA0192F 

IDA0192A 

IDA0192F 

IDA0192F 

IDA0192F 

IDA0192A 

IDA0192A 

IDA0192A 

IFG0192B 

IFG0200V 

IDA0200T 

IDA0200T 

IDA0200T 

IDA0200T 

IDA0200T 

IDA0200T 

IDA0200T 
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Operation Being Performed When 
Error Was Detected 

Get VVRs. 

Module initialization. 

locate data-set attributes and check them for validity. 

Volume processing. 

Preformat extent. 

Initialize for building channel program. 

Build channel program area. 

Check return codes from IFG0191X or IFGOI91Y. 

Initialize for VSAM Open processing. 

Verify ACB. 

Fix control blocks in real storage. 

Allow subtasks to share data set. 

Mount and verify volumes. 

Determine whether to connect base cluster to an 
existing structure or generate a new structure. 

Open base cluster. 

Open al~ernate index in upgrade set. 

Open alternate index in path. 

Build a dummy DEB. 

Terminate VSAM Open processing. 

Clean up after an error in Open processing. 

Error processing for ACB being processed on a system 
not generated for VSAM. 

Read JFCB. 

Initialize for VSAM Close processing. 

Check validity of AMBL and DEB. 

Complete deferred write requests. 

Close path. 

Close base cluster. 

Close sphere (close upgrade alternate indexes and 
free storage). 

Close upgrade set. 
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Function 
Code 

Close 

108 

109 

110 

111 

112 

113 

114 

115 

116 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

Module that 
Detected 
Error 

IDA0200T 

IDA0200T 

IDA0200B 

IDA0200B 

IDA0200B 

IDA0200B 

IDA0200B 

IDA0200B 

lOS0200B 

IDA0200T 

IDAOCEA2 

IGC0002C 

IDA0231T 

IDA0231T 

IDA0231T 

IDA0231T 

IDA0231T 

IDA0231T 

IDA0231B 

IDA02318 

IDA0231B 

IDA0231B 

IDA0231B 

End of Volume 

200 

201 

202 

203 

204 

205 

206 

IFG0551F 

IOA05578 

IOAOS578 

IDAD557B 

IOAD5578 

IOAD5S7! 

lOA05S7B 

operation Being Performed When 
Error Was Detected 

Process volume mount table. 

Close dummy data set. 

Module initialization. 

Check validity of AMBls and OEBs. 

SMF processing. 

Update statistics and RBA information in the catalog. 

Free storage for control blocks. 

Write a buffer. 

Update VVR. 

Force deletion of VSAM global resource pool. 

Force deletion of VSAM global resource pool. 

Read JFCB. 

Initialize for VSAM Close (TYPE=T) processing. 

Check validity of AMBl and DEB. 

Complete deferred write requests. 

Close (TYPE=T) path. 

Close (TYPE=T) base cluster. 

Close (TYPE=T) upgrade set. 

Module initialization. 

Check validity of AMBls and DEBs. 

Update statistics and RBA information. 

SMF processing. 

Write a buffer. 

Read JFCB. 

Initialize for VSAM End-of-Volume processing. 

Locate and mount volume. 

Allocate space. 

Switch volumes. 

Build control blocks. 

Update SMF record. 
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Detected 
Error 

End of Volume 

207 

208 

209 

210 

211 

228 

229 

230 

231 

232 

233 

"ACROS 

IDAOSS7A 

IDAOS57B 

IDA0557A 

IDA0557B 

IDA0557B 

ICYMMSRV 

ICYMMSRV 

ICYMMSRV 

ICYMMSRV 

ICYMMSRV 

ICYMMSRV 

Re.tricted "atertal. of II" 
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operation letng Performed When 
Error Wa. Detected 

Preformat extent. 

Record-management, catalog update. 

Reset control blocks. 

Retrieve VVR. 

Extend. 

Initialization processing 

Media Manager CONNECT processing 

Media Manager EXTEND processing 

Media Manager DISCONNECT processing 

Media Manager CATALOG READ processing 

Media Manager CATALOG UPDATE processing 

The following tables list VSAM and control program macros and 
explain what they do. The macros are divided into those that 
define control blocks and data areas (mapping macros) and those \ 
that issue executable code (action macros). ~ 

"APPING "ACROS 

The following table lists macros that define the format of 
control blocks and data areas used by VSAM modules. 

Hacro. That Define Data Area. 

"aero Description 

ACB Builds an access-method control block CACB) at 
assembly time 

CVT Maps the communication vector table (CVT> 

ECB Maps the event control block 

IDAACQPL Maps the acquire range parameter list (ACQPl) 

IDAAIR Maps the alternate-index record 

IDAAMB Maps the access method block (AMB) 

IDAAMBL Maps the access method block list CAMBL) 

IDAAMBXN Maps the access method block extension (AMBXN) 

IDAAMDSB Maps the access method data set statistics control 
block (AMDSB) 

IDAARDB Maps the address range defi niti on block (ARDB) 

IDAARWA Maps a recovery work area for the restart modules 
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IDABIB Maps the base information block (BIB) 

IDABFR Maps the buffer control set 

IDABLPRM Maps the resource pool parameter list (BLPRM) 

IDABSPH Maps the buffer subpool header (BSPH) for shared 
resources 

IDABUFC Maps the buffer control block (BUFC) 

IDACBTAB Maps the tables used by the control block manipulation 
routine 

IDACIDF Maps the control-interval descriptor field (CIDF) 

IDACLWRK Maps the close work area 

IDACMB Maps the cluster management block (CMB) 

IDACNVPl Maps the convert keys/RRNs/RBAs parameter list (CHVPL) 

IDACPA Maps the channel program area (CPA) 

IDACSL Maps the core save list (CSL) 

IDACTREC Maps the work area built when the catalog management 
routines use Open, Close, or End of Volume 

IDADIWA Maps the data insert work area (DIWA) 

IDADSECT Maps miscellaneous data areas for checkpoint/restart 

IDADSl Maps the DEB save list CDSl) 

IDAEDB Maps the extent definition block (EDB) 

IDAELEM Maps the control block manipulation routine's element 
argument control entry 

IDAEQUS Defines the equates for the ISAM Interface: 
SYNAD--message-build routine 

IDAENQRH Maps the RNAME structure for VSAM data sets 

IDAERMSG Maps the rSAM interface: SYNAD message format 

IDAERRCD lists the VSAM Open and Close ACB error codes 

IDAESL Maps the enqueue save list (ESL) 

IDAFOREC Maps the work area for VSAM Open, Close, and End of 
Volume (the work area is called "FORCORE" in program 
comments) 

IDAGENC 

IDAHEB 

IDAICWA 

IDAIDXCB 

IDAIICB 

IDAIIREG 

IDAIMWA 

IDAFOREC issues IDAPDPRM, IEFJFCBN, and IEFJFCBX. 

Maps the GENCB header argument control entry 

Maps the header element block CHEB) 

Maps the index create work area (ICWA) 

Lists the VSAM control-block-identifier codes 

Maps the ISAM-interface control block CIICB) 

Defines the rSAM-interface register usage 

IDAIIREG issues IDAIICB, IDARPLE, IFGRPl, IHADCB, and 
IHADCBDF 

Maps the index modification work area (IMWA) 
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Maps the VSAM lOB extension 

IDAIOMB Maps the I/O-management control block (10MB) 

IDAIOSCH Maps the VSAM Open, Close, and End-of-Volume commonly 
used declarations 

IDAIRD Defines the index record 

IDAIXSPL Maps the index search parameter list (IXSPL) 

IDALPMB Maps the logical-to-physical mapping block (LPMB) 

IDAMHTPL Maps the mount volume and acquire parameter list 
(MHTPl) 

IDAMODC Maps the MODCB header argument control entry 

IDAOPWRK Maps the ACB work area for Open (OPW or OPWRK) 

IDAPDPRM Maps the VSAM Open, CloSQ, and End-of-Volume problem 
determination parameter list 

IDAPLH Maps the placeholder (PLH) 

IDAPSL Maps the page save list (PSL) 

IDARBAPL Maps the RBA pairs list (RBAPL) 

IDARDF Maps the record definition field (RDF) 

IDAREGS Defines register usage for all record-management 
modules 

IDARMRCD Lists the record-management return codes 

IDARPLE 

IDARTMAC 

IDASHOW 

IDASRA 

IDASSL 

IDATEST 

IDAUPT 

IDAVAT 

IDAVCRT 

IDAVGTT 

IDAVIOT 

IDAVMT 

IDAVSI 

IDAVSRT 

Maps the ISAM-interface request parameter list 
extension (RPLE) 

Maps data structures for recovery routines 

Maps the SHOWCB header argument control entry 

Maps the sphere record area 

Maps the swap save list (SSl) 

Maps the TESTCB header argument control entry 

Maps the upgrade table (UPT) for upgrading alternate 
indexes 

Maps the valid-AMBL table (VAT) 

Maps the VSAM checkpoint/restart table (VCRT), the 
VSAM checkpoint/restart storage blocks (VCRCORE), and 
the HEB save area (VCRHEBSA). 

Maps the VSAM global termination table (VGTT) 

Maps the valid-10MB table (VIOT) 

Maps the volume mount table (VMT) 

Maps the VSAM shared information block (VSI) 

Maps the VSAM shared resource table (VSRT) 

IDAVUCBL Maps the VSAM Open and End of Volume: volume mount and 
verify UCB list 

IDAVVOLL Maps the VSAM Open and End of Volume: volume mount and 
verify volume serial number list 
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IDAWAX Maps the work area for path processing (WAX) 

IDAWSHD Maps the working storage header (WSHD) 

IECDIOCM Maps the communication area of the I/O supervisor 

IECDIOSB Maps the I/O-supervisor control block (IOSB) 

IECDIPIB Maps the I/O supervisor--purge interface block (IPIB) 

IECDSECS Maps the DSECS 

IECDSECT Maps the common open/close work area 

IECRRPl Maps the common O/C/EOV recovery routine parameter 
list 

IECSDSll Maps the SDSll 

IEESMCA Maps the SMCA 

IEEVCHWA Maps a work area that the control program checkpoint 
passes to VSAM checkpoint 

IEEVRSWA Maps a work area that the control program restart 
passes to VSAM restart 

IEFJFCBN Maps the job file control block (JFCB) 

IEFJFCBX Maps the job file control block (JFCB) 

IEFJMR Maps the JMR 

IEFTCT Maps the TCT 

IEFTIOTl Maps the task input/output table (TIOT) 

IEFUCBOB Maps the unit control block (UCB) 

IEZABP Maps the ABP--I/O-management communication vector 
table (module IDA121CV) 

IEZCTGFl Maps the catalog field parameter list (CTGFl) 

IEZCTGPl Maps the catalog parameter 1 i st (CTGPL) 

IEZDEB Maps the data extent block (DEB) 

IEZIOB Maps the input/output block (lOB) 

IEZJSCB Maps the job step control block (JSCB) 

IFGACB Maps the access-method control block (ACB) 

IFGEXLST Maps the exit list (EXlST) 

IFGRPl Maps the request parameter 11 st (RPL) 

IGGCAXWA Maps the catalog auxi liary work area (CAXWA) 

IHAASCB Maps the address space control block CASCB) 

IHAASXB Maps the address space extension control block (ASXB) 

IHADCB Maps the data set control block (DCB) 

IHADCBDF Maps the data set control block (DCB) 

IHADECB Maps the data extent control block (DECB) 

IHADSAB Maps the data set association block (DSAB) 

LY26-3907-1 C Copyright IBM Corpr 1974,1985 Diagnostic Aids 437 



ACTION MACROS 

IHAFRRS 

IHAIQE 

Restricted Materials of IBM 
Licensed Materials - Property of IBM 

Maps recovery termination manager DSECTs for funct;on 
recovery routines 

Maps the interrupt queue element (IQE) 

IHAPSA Maps the prefixed save area (PSA) 

IHAPVT Maps the page vector table (PVT) 

IHARB Maps the request block (RB) 

IHARMPL Maps the resource manager's parameter list for 
interfacing with VSAM task Close executor (IDAOCEA2) 

IHASDWA Maps the STAE diagnostic work area (SDWA, also called 
the recovery termination communication area--RTCA) 

IHASRB Maps the service request block (SRB) 

IHJSSCR Maps the subsystem control record of areas saved at 
checkpoint time 

IKJRB Maps request blocks 

IKJTCB Maps the task control block (TCB) 

XCTLTABL Maps the XCTL table 

This table lists the macros issued by VSAM that generate 
executable code. 

Macros That Generate Executable Code 

Macro Description 

ABEND Abnormal termination (control program macro) 

ACQRAHGE Stage a range of data from a VSAM data set 

BLDVRP Builds a VSAM resource pool for shared resources 

CATLG Loads the address of the catalog parameter list 
(CTGPL) into register 1 and issues SVC 26 

CLOSE VSAM CLOSE: Disconnects a user from a VSAM data set 

CNVTAD Convert key/RRH/RBA to volume serial and RBA 

DEBCHK Checks the validity of the DEB 

DELETE (Same as control program DELETE macro) 

DEQ (Same as control program DEQ macro) 

DLVRP Deletes a VSAM resource pool for shared resources 

DOM Deletes operator message (control pro~ram DOM macro) 

ENDREQ Terminates a VSAM record processing request (such as 
GET or PUT) 

ENQ (Same as control program EHQ macro) 

ERASE Deletes a VSAM record 

ESTAE Specifies task asynchronous exit (control program 
macro) 

EXCP (Same as control program EXCP macro) 
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FREEMAIN Releases virtual storage obtained by a GETMAIN 

GENCB 

GET 

GETIX 

GETMAIN 

Generates a VSAM control block (ACS, EXLST, or RPL) 

Retrieves a record from a data set on a direct-acca •• 
device 

Retrieves a control interval from the index of a 
key-sequenced data set 

Obtains virtual storage for a temporary work araa 

GTRACE Calls the Generalized Trace Facility (GTF) to copy 
VSAM control blocks 

IDACALL Transfers control from procedure A to procedure Sand 
allow. procedure B to return control to procedure A at 
the instruction following the IDACALL 
instruction-expansion 

IDACB1 Transforms operands for control block manipulation 
macro. (GENCB, MODCB, SHOWCS, and TESTCS) 

IDACB2 Scans keywords and generates code for control block 
manipulation macros 

IDAERMAC Prints MHOTE. for control block manipUlation macro 
user-programmer errors 

IDAEXITR Transfers control from VSAM modules to a u.er's exit 
routine and allows the user exit routine to return 
control to the VSAM module at the instruction 
following the IDAEXITR instruction-expansion 

IDAEXITR issues DELETE, IDARST14, IDASVR14, and LOAD. 

IDAGMAIN Gets virtual storage for VSAM Open, Closa, and End of 
Volume 

IDAPATCH Generates maintenance space 

IDAPFMT Gives control to End of Volume to preformat a control 
area 

IDARST14 Puts the return addres. in regi.ter 14 

IDASVR14 Saves register 14 in the placeholder (PLH) push-down 
list 

IECRES Transfers control to the resident routine 

LOAD (Same a. control program LOAD macro) 

MHTACQ Mounts a volume and stages VSAM records into it 

MODCB Modifies a VSAM control block (ACB, EXLST, or RPL) 

MODESET (Same as control program MODESET macro) 

MRKBFR Marks a buffer in a VSAM resource pool 

OBTAIN (Same a5 control program OBTAIN macro) 

OPEN Connects a user'. program to a VSAM data .et 

PGFIX "Fixes" a page of virtual .torage .0 that it remains 
in real .torage for a duration 

PGFREE "Free." a "fixed" page of virtual .torage. 

POINT Identifies a starting point in a VSAM data set 

POST (Same as control program POST macro) 
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PUT 

PUTIX 

RESERVE 

RETURN 

SCHBFR 

SDUMP 

SETFRR 

SETLOCK 

SETRP 

SHOWCAT 

SHOWCB 

SMFWTM 

STARTIO 

SYNCH 

TERMRPL 
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Writes a record into a VSAM data set 

Writes a control interval in the index of a 
key-sequenced data set 

(Same as control program RESERVE macro) 

(Same as control program RETURN macro) 

Searches for a control interval in a VSAM resource 
pool 

Schedules SVC dump routine (control program macro) 

Sets up functional recovery routine (control program 
macro) 

Obtains or releases a lock (control program macro) 

Records recovery information (control program macro) 

Displays information from a VSAM catalog 

Displays information from a VSAM control block (ACB, 
EXLST, or RPL) 

Writes the SMF message into the SMF data set 

Gives control to the I/O supervisor to start an I/O 
operation 

(Same as ISAM SYNCH macro) 

Releases owned resources of a terminated RPL and 
restarts deferred synchronous requests 

TESTAUTH Checks authorization of a calling module to perform \ 
certain functions ~ 

TESTCB Tests information in a VSAM control block (ACS, EXLST, 
or RPl) 

TIME Obtains the correct time from the system time-of-day 
clock 

VERIFY Gives control to record management to check the 
end-of-data indicators for checkpoint/restart or for 
Access Method Services VERIFY command 

WAIT 

WRTBFR 

WTO 

XCTL 

(Same as control program WAIT macro) 

Writes buffers from a VSAM resource pool 

Writes a message to the operator (no reply) 

Transfers control (control program XCTL macro) 

Hot.: The use of these user macros is described tn ~ 
Administratjon: Macro Instruction R,ference: 

~~O MVS/XA VSAM logic 

ACQRAHGE 
BLDVRP 
CLOSE 
CNVTAD 
DLVRP 
ENDREQ 
ERASE 
GENCB 
GET 
GETIX 
MODCB 
MNTACQ 
MRKBFR 
OPEN 
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POINT 
PUT 
PUTIX 
SCHSFR 
SHOWCAT 
SHOWCB 
TESTCS 
WRTBFR 

GENERALIZED TRACE FACILITY 

Use the generalized trace facility (GTF) to obtain diagnostic 
information during the processing of VSAM OPEN and VSAM Record 
Management (RIM). If GTF is active, and either TRACE (OPEN 
tracing) or TRACE= (RIM tracing) is specified as an operand on 
your DD statement, VSAM GTF records are written to the GTF data 
set. 

VSAM OPEN TRACE FACILITY 

The VSAM OPEN trace occurs when OPEN has completed opening the 
data set or when OPEN detects an error. It traces the VSAM 
control block structure and the OPEN work areas. If the VSAM 
OPEN trace occurred because of an error detected by OPEN, the 
VSAM control block structure may not be complete. 

To start the VSAM OPEN trace, specify TRACE on your DD 
statement. 

VSAM RECORD MANAGEMENT (RIM) TRACE FACILITY: GUIDE INFORMATION 

Use the VSAM record management (RIM) trace facility (referred to 
as RIM trace hereafter) to record VSAM RIM control blocks while 
VSAM ;s processing. The GTF must also be active because the RIM 
trace function writes these control blocks to the GTF data set. 
Use the AMDPRDMP program to print the GTF trace records. 

When to Use the RIM Trace Facility 

Use the RIM trace to: 

• Capture data when a problem occurs. 

Problems include incorrect data in a data set, mi •• ing 
records, incorrect control block information, and program 
checks because of incorrect data and/or field. in VSAM RIM 
control block •• 

• Capture VSAM RIM control block. before an error code t. 
passed back to the caller. 

VSAM RIM control blocks are captured before the calling 
program can: 

Era.e or overwrite the VSAM data. 

Abnormally terminate. 

Close the data set, freeing VSAM RIM control blocks. 
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You must take the following steps to use trace: 

1. Activate OTF on your system. 

2. Place an AKP=('TRACE=(subparameters)') on the DD statement 
of the data set that you want to trace. 

When you start OTF, specify UIR or USRP with an AKOI event 
identifier. If neither USR or USRP is specified, OTF ignores 
the data passed to it by trace. 

The AMP=('TRACE=(subparameters)') specifies to VSAM that you 
want to trace the control blocks associated with the data set 
identified by the DD statement. For complete syntax information 
on the AMP parameter, see the ~ manual, chapter 12, "Coding 
the DD Statement." 

The following are the valid subparameters for trace, including 
their brief descriptions. For mora details on thase 
subparameters, see "VSAM Record Management (R/M) Trace Facility: 
Reference Information" on page 444. 

HOOK=(n,n, ••• ) 

Specifies where in the VSAM R/M code tracing is to occur. 
The default is "HOOK=(1)." HOOK is an optional subparameter. 

ECODE=ANYI codenumber 

Limits tracing. When used, tracing occurs only if an error 
code is being returned to the caller. If "ANY" is 
specified, tracing is performed for any non-zaro raturn 
code. If "codenumber" is specified, tracing is performed 
only for a specific error code. ECODE is an optional 
subparameter. 

KEY=keydatallowRBA-highRBA 

Limits tracing. When used, tracing only occurs if the 
record key matches "keydata", or if the record's RBA value 
is within the range of the "lowRBA" and "highRBA" values. 
KEY is an optional subparameter. 

PARKI=trace options 

Specifies which VSAM R/M data areas are to be traced. PARMI 
is required when TRACE= is spacified. 

PARK2=trace options 

Controls the processing of AIX, PATH, or UPGRADE data sets. 
PARM2 is an optional subparameter. 

EXAMPLE OF A DD ITATEMENT REQUESTING TRACE: 

//KSDSOI DD DSN=VSAM.DATA.SET,DISP=SHR, 
// AMP=('TRACE=(PARM1=F00203000010,ECODE=ANY' 

'HOOK=(1,5),KEY=ABCDEF,PARM2=F123456789AB)') 

The TRACE= on this DO statement activates tha R/M trace for 
"VIAK.DATA.SET". The R/M traca records are written out when: 

• An error (ANY RPL error) is encountered as specified by 
ECODE=ANY. 

• The record being processed has a key which begins with the 
character string "ABCDEF" as specified by KEY=A8CDEF. 
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Adding Trace Pcints 

• Record management returns to the caller (HOOK 1) or returns 
from a call to EOV (HOOK 5) as specified by HOOK=(l,SJ. 

When these conditions are met, R/M trace writes to GTF the 
following data as requested by PARM!: ABP, ACB, AMB, AMBL, EDB, 
LPMB, PLH, and LIMIT. PARM2 has no effect on tracing because 
PARMI, byte 5 bit 5 (trace AIX, PATH, or UPGRADE processing) was 
not specified. 

Several trace points are predefined into VSAM; each has a unique 
trace point 10. 

If one of these predefined trace points (specifiable by HOOK) is 
insufficient, you can add your own trace point by providing the 
code below: 

BFFF 3078 HOOK ICM 15,15, AMBTRACE IS TRACE ACTIVE? 
4780 NNNN BZ EXIT NO, SKIP HOOK CODE 
58FO FOOO L 15,0(15) LOAD TRACE ADDRESS 
05EF BALR 14,15 GO TO TRACE 
002A DC X'002A' ANY USER'S TRACE 

POINT ID 
47FO XXXX EXIT B MAINLINE RETURN 

You must ensure that the following registers contain the 
indicated data: 

Register 2 
Register 3 
Register 15 

Address of the PLH 
Address of the AMB (data or index) 
Address of IDA019ST 

Failure to have these registers set could cause program checks 
and other unpredictable results. Register 0 is altered during 
the execution of trace routine. Care must be used in the 
selection of trace points, as well as in the selection of 
control blocks to be traced, because not all control blocks may 
be valid at a given time. 

Ending the R/M Trace Function 

The tracing of a data set terminates when that data set is 
closed. If you want to terminate the tracing prior to closing 
the data set, you must stop GTF. You can then restart GTF, but 
if you specify USR or USRP with "AMOl", R/M tracing will resume. 

printing the R/M Trace output 

The service aid AMDPRDMP is used to print the VSAM trace 
records. For details on AMDPRDMP, see Service Aids. You must 
use the AMDPRDMP's USR option on the EDIT statement as shown in 
the following example: 
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JOB (XXXXXX,XX),PARKER,MSG LEVEL=(l,l), 
MSGCLASS=A,CLASS=A 

EXEC PGM=IKJEFT01,PARM='AMDPRDMP' 

.1.1 Other DD statements as required by AMDPRDMP 

.1.1 

.I.ITRACE 

.I.ISYSIN 

.1M 

DD DSN=SYS1.TRACE,UNIT=293, 
VOL=SER=338003,DISP=SHR 

DD * 
EDIT DDNAME=TRACE,USR=AMOI 
END 

In the example above, the TRACE DD statement defines the input 
trace data set. The EDIT control statement instructs AMDPRDMP to 
edit the trace records in the data set defined by the TRACE DD 
statement and to format all the VSAM trace records. 

YSAM RECORD MANAGEMENT (R.lM) TRACE FACILITY: REFERENCE INFORMATION 

HOOK Subparameter 

The HOOK subparameter specifies trace points. A trace point 
indicates at what point in the VSAM R/M code tracing is to 
occur. The default trace point ID is 1 (exit from VSAM). 

The following lists the predefined trace point IDs, their 
associated modules, and their functions: 

TRACE 
POINT 
ID Module 

0000 
0001 
0002 
0{J03 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
thru 
0099 
0100 
thru 
0255 

IDA019R1 
IDA019Rl 
IDAM19R3 
IDA019RZ 
IDA019SE 
IDA019SE 
IDA019RE 
IDA019RE 
IDA019R3 
IDA019RF 
IDA019RF 
IDA019R3 
IDA019RJ 
IDA019RI 
IDA019RU 
IDA019RY 
IDA019RY 
IDA019RP 
IDA019S7 
IDA019S7 

Description 

Entry to VSAM 
Exit from VSAM 
Prior to SVC 121 for writes of CIs (no reads) 
After I/O, wait for CI reads and writes 
Prior to call to EOV (SVC 55) 
After return from EOV 
Start of a CI split 
After completion of a CI split 
All I/O occurring during a CI split 
Start of a CA split 
After completion of a CA split 
All I/O occurring during a CA split 
Prior to index eI split (IDA019RJ entry) 
After call to IDA019RJ (index split) 
After completion of an upgrade request 
Prior to read buffer, shared resources 
Prior to write buffer, shared resources 
After return from JRNAD exit 
Before SVC 109 call to update the VSI block 
Before control blocks are updated from VSI 
Reserved 

User trace points 
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ECODE Subparameter 

KEY Subparameter 

Nates: 

1. There is no limit to the number of trace points you can 
specify to trace. 

2. The HOOK subparameter must be enclosed in parentheses even 
if only one trace point ID is specified (for example, 
HOOK=(I». 

The ECODE subparameter limits tracing. If ANY is specified, 
tracing occurs for any nonzero return code. If codenumber 
(specific error code) is specified, tracing occurs only if the 
RPLFDBK code matches the specified error code. 

If ECODE is not specified, the RPlFDBK code is not used to 
determine if tracing is to occur. 

When an error code (codenumber) is specified, it must be a 
positive decimal number. For example, ECODE=!2 causes tracing 
when one of the following situations occurs: 

• A buffer needs to be written. 

• An attempt was made to store a record out of ascending order 
sequence. 

• A physical read error has occurred for the sequence set of 
an index component. 

The three error situations are indicated by the RPlFDBK code of 
X'OC' and the content of register 15 which is 0, 8, or 12, 
respectively. 

Nate: If the user's lERAD or SYHAD exit routine resets the 
return code before VSAM returns to the caller, this exit routine 
may fail. Its failure depends on which trace point is active, 
and when the call to the user's exit routine is made. 

Sometimes it is desirable to trace only when a certain record or 
group of records is being processed. The KEY subparameter allows 
you to specify that tracing is to be done only if the key or RBA 
value in the record being processed matches the key or RBA value 
on the KEY subparameter. 

If KEY=keydata is specified, the "keydata" may be any length UP 
to 44 bytes. The keydata value does not need to be the same 
length as the record's key length. The shorter key length is 
used to determine the amount of bytes to be compared; this 
allows you to use generic key values and specify a "range" of 
keys. 

If KEY=lowRBA-highRBA is specified, tracing occurs only if the 
RBA of the record being processed is within the range of 
"lowRBA" and "highRBA" values. 

PARMI, byte 5 bit 5 determines the value of the KEY. If this bit 
is zero, the KEY field contains a key value; if this bit is 1, 
the KEY field contains an 8-byte "lowRBA" value, a dash, and an 
8-byte "highRBA" value. 

Nate: The KEY subparameter must not contain qUotes, commas, or 
parentheses. 
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The PARM1 subparameter specifies which VSAM R/M data areas are .~ 
to be traced. It controls the tracing of the user-opened data ~ 
sets. PARM1 is required if TRACE= is specified. If TRACE is 
specified without any subparameters, only VSAM Open/Close/EOV 
GTF records are built. 

Each bit in the subparameter represents a trace option. If the 
bit is active (1), the corresponding control block is traced or, 
in the case of bits in byte 5, the corresponding condition is 
taken. The bits are as follows: 

Byte 0 

1 ... 
• 1 .• 
· . 1 . 
· •. 1 

1 ... 
· 1 .. 

· • 1 • 
· .. 1 

Byte I 

1 ... 
· 1 •. 
• • 1 . 
· .. 1 

· 1 .• 
• . 1 . 
· .. 1 

Byte 2 

1 ... 
• 1 .. 
· . 1 . 
· •• 1 · ... 

1 ••• 
· 1 •• 
· • 1 . 

• •. 1 

Byte 3 

1 .•. 
• 1 .. 
· . 1 . 
· .. 1 

1 ... 
· 1 .. 
· . 1 . 
· .. 1 

Hates 

1 
1 

1 

1 
1 

Hates 

2 
2 
1 

1 

1 
1 

Hates 

1 

2 

Hates 

1 
1 

1 

Description 

ABP - actual block processor 
ACB - access method control block 
AMB - access method block 
AMBl - access method block list 
AMBXN - access method block extension 
AMOSB - access method data set 
statistics block 
AROB - address range definition block 
BIB~ -, base i nformati ~n block 

Description 

BSPH - buffer subpool header 
BUFC - buffer control block 
CMB - cluster management block 
CPA - channel program area 
CSl - core save list 
OIWA - data insert work area 
EOS extent definition block 
HES - header element block 

Description 

ICWA index create work area 
IICS ISAM interface control block 
IMWA index modification work area 
10MB I/O management block 
lOSS I/O supervisor block 
IXSPl - index search parameter list 
lPMB - logical-to-physical mapping 
block 
PlH - placeholder 

Description 

RPl request parameter list 
SRA sphere record area 
UPT upgrade table 
VAT valid AMBl table 
VMT volume mount table 
VSI VSAM shared information block 
IDAVSRT - VSRT vector table 
VSRT - VSAM shared resources table 
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PARM2 Subparameter 

Byte • 
1 ... 
.1 .. 
· .1. 
· .. 1 

1 ... 
· 1 •. 
· . xx 

Byte 5 

1 ... 
· 1 .. 
· . 1 . 
· .. 1 

o ... 
1 ... 

· 1 .• 

• • 1 . 

· .. x 

Notes 

2 

Notes 

4 
3 

5 

Description 

WAX - work area for path processing 
WSHD - working storage header 
Buffers 
User's search argument 
User's record 
Caller's registers 
Reserved 

Description 

Don't trace data control blocks. 
Don't trace index control blocks. 
Trace all control blocks. 
Limit: one trace of control blocks. 
KEY=keydata (the KEY contains a key 
value> 
KEY=lowRBA-highRBA (the KEY contains 
RBA values) 
Trace AIX, PATH, or UPGRADE processing 
(PARM2 required). 
Validity-check control blocks; trace if 
bad. 
Reserved 

PARMI controls the tracing of the user-opened data sets; PARM2 
controls the tracing of any VSAM-opened data sets. 

The PARM2 subparameter is used to control the tracing of: 

• AIX's base cluster when opened as • path. 

• A base cluster's UPG (upgrade) data set. 

PARM2 is used only if PARMI, byte 5 bit 5 (X'04') is specified. 
It has the same options as PARMI's except for the last byte 
(byte 5) which is shown below: 

Byte 5 Notes 

1111 
xx .. 
• • 1 . 6 
· .. 1 7 

Notes: 

1. See note 3. 

2. See note 4. 

Description 

Same usage as in PARMI. 
Reserved 
Trace all associated data sets. 
Trace UPGRADE control blocks. 

3. When "limit: one trace of control blocks" (byte 5 bit 3) is 
specified, the control blocks indicated with note "1" are 
traced only on the first call to R/M trace. These control 
blocks, generally, do not change after the data set is 
opened. 

4. When "trace all control blocks" (byte 5 bit 2) is specified, 
the control blocks indicated with note "2" are traced even 
when the current request does not use them. If this bit ls 
off, only those control blocks directly associated with the 
active request are traced. 
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Warning: Turning this bit on can cause a large amount of 
GTF data depending on the number of strings and buffers and 
the size of buffers. 

s. This option causes R/M trace to validity-check the pointers 
in the VSAM R/M control blocks, and if a chaining error is 
detected, the trace is taken. 

6. When byte 5 bit 6 of PARM2 is off, only the data set being 
processed when R/M trace was called is traced. When this bit 
is on, R/M trace locates and traces data sets associated 
with the "calling" data set. 

• If the calling or associated data set was user-opened, 
PARM1 is used. 

• If the calling or associated data set was VSAM-opened, 
PARM2 is used. 

7. When byte 5 bit 7 of PARM2 is off, UPGRADE data sets are not 
traced unless the UPGRADE was the calling data set. When 
byte 5 bit 7 of PARM2 is on, R/M trace treats UPGRADES as 
associated data sets; they are traced when the calling data 
set is a path, AIX, or base. 

CATALOG COMMUNICATION AREA REGISTER SAVE AREA 

A catalog communication area (CCA) is built for every call to 
VSAM catalog management. The CCA contains a register save area 
(CCAREGS) that allows the diagnostician (program systems 
representative, customer engineer, systems engineer, or system 
programmer) to follow the flow of control from one catalog 
management external procedure to another, through each procedure 
called to process the request. 

The contents of registers 12, 13, and 14 are put into CCAREGS 
whenever a catalog management procedure is entered. The current 
value of register 13 is the address of the latest entry in 
CCAREGS. If an external catalog management procedure is entered 
from another catalog management procedure, three words are savod 
as follows: 

• The first word contains the contents of register 12--the 
calling procedure's base address, 

• The second word contains the contents of register 13--a 
pointer to the previous 12-byte entry in the register save 
area (CCAREGS), and 

• The third word contains the contents of register 14--the 
return address in the calling procedure. 

Immediately after registers 12, 13, and 14 are saved (at 
register 13 + 12 (decimal», register 12 is updated to contain 
the called procedure's base address. Register 13's value is 
increased by 12, so that it points to the latest entry in 
CCAREGS. While a catalog management procedure is processing, 
register 11 contains a pointer to the beginning of the CCA. 

Note that backward movement is not recorded in the trace table. 
For example, if procedure B returns to procedure A, the return 
is not shown in the register save area. 
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CATALOG COMMUNICATION AREA REGISTER SAVE AREA 

RETURN CODES 

A catalog communication area (CCA) is built for every call to 
VSAM catalog management. The CCA contains a register save area 
(CCAREGS) that allows the PSR (programming systems 
representative) to follow the flow of control from one catalog 
management external procedure to another, through each procedure 
called to process the request. 

The contents of registers 12, 13, and 14 are put into CCAREGS 
whenever a catalog management procedure is entered. The current 
value of register 13 is the address of the latest entry in 
CCAREGS. If an external catalog management procedure is entered 
from another catalog management procedure, three words are saved 
as follows: 

• The first word contains the contents of register 12--the 
calling procedure's base address, 

• The second word contains the contents of register 13--a 
pointer to the previous 12-byte entry in the register save 
area (CCAREGS), and 

• The third word contains the contents of register 14--the 
return address in the calling procedure. 

Immediately after registers 12, 13, and 14 are saved Cat 
register 13 + 12 (decimal», register 12 is updated to contain 
the called procedure's base address. Register 13'5 value is 
increased by 12, 50 that it points to the latest entry in 
CCAREGS. While a catalog management procedure is processing, 
register 11 contains a pointer to the beginning of the CCA. 

Note that backward movement is not recorded in the trace table. 
For example, if procedure B returns to procedure A, the return 
is not shown in the register save area. 

VSAM sets return codes in the RPL and the ACB. These codes are 
paired with codes in register 15. Codes set in the RPL are 
listed and explained under "Return Codes from the 
Record-Management (Request) Macros." Those set in the ACB, which 
indicate open or close errors, are listed and explained under 
"Open and Close Return Codes." 

VSAM sets a pair of codes in registers 15 and 0 for the control 
block manipulation macros. These are listed and explained under 
"Control Block Manipulation Return Codes." 

RETURN CODES FROM THE RECORD-MANAGEMENT (REQUEST) MACROS 

After a request macro or a CHECK or ENDREQ macro is issued, 
register 15 contains a return code. 

After an asynchronous request for access to a data set, VSAH 
indicate~ in register 15 whether the request was accepted, as 
follows: 

Reg 15 condition 

0(0) Request was accepted. 

4(4) Request was not accepted because the request parameter 
list indicated by the request (RPL=address) was active 
for another request. 

After a synchronous request, or a CHECK or EHDREQ macro, 
register 15 indicates whether the request was completed 
successfully, as follows: 
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Reg 15 Condition 

0(0) Request completed successfully. 

4(4) Request was not accepted because the request parameter 
list indicated by the request (RPl=address) was active 
for another request. 

8(8) Logical error; specific error is indicated in the 
feedback field in the RPL. 

12(C) Physical error; specific error is indicated in the 
feedback field in the RPl. 

Paired with the 0, 8, and 12 indicators in register !5 arp. 
return codes in the feedback field of the request parameter 
list. 

The feedback return codes for the 0 indicator in register 15, 
which doesn't cause VSAM to exit to an exit routine. are: 

RPLFDBK 
Code Condition 

0(0) Request completed successfully. 

4(4) Reque~t completed successfully. For retrieval, VSAM 
mounted another volume to locate the record; for 
storage. VSAM allocated additional space or mounted 
another volume. 

8(8) For GET requests, indicates that a duplicate key 
follows; for PUT requests, indicates that a duplicate 
key was created in an alternate index with the 
nonunique attribute. 

12(C) 

16(10) 

20(14) 

24(18) 

28(IC) 

32(20) 

36(24) 

40(28) 

(Shared resources only.) A buffer needs to be written. 

Control area split was required because a sequence set 
control interval had free space insufficient to contain 
the key to be inserted. 

Data set is not on a virtual DASD for MNTACQ/ACQRANGE 
request. Detected by IDAOI92E. 

Buffer found but not modified: no buffer writes 
performed. 

A CI split for the CI with the RBA acquired from 
RPLDDDD which was interrupted. The CI was read as 
nonupdate with address access. This warning condition 
indicates that duplicate data records may exist. 

Request deferred for a resource held by the terminated 
RPL is asynchronous and cannot be restarted by TERMRPL. 

Possible data set error condition was detected by 
TERMRPL: 

1. The request was abnormally terminated in the middle 
of its I/O operation. 

2. One of the data/index BUFCs of the string contains 
data that needs to be written (BUFCMW=ON) but it 
was invalidated by TERMRPl. 

Error in PlH data BUFC pointer was detected by TERMRPl. 

See the discussions below for the logical-error and 
physical-error return codes. 
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Function Cades for Logical and Physical Errors 

Logical-Error 

When a logical or physical error occurs during processing that 
involves alternate indexes, VSAM provides a code in the RPLCMPOH 
field that indicates whether the base cluster, its alternate 
index, or its upgrade set was being processed and whether 
upgrading was satisfactory or may have been incorrect because of 
the error: 

Code 
OCO) 

1(1) 

2(2) 

3(3) 

4(4) 

5(5) 

Return Cades 

What Was leing 

Base cluster 

Base cluster 

Alternate index 

Alternate index 

Upgrade set 

Upgrade set 

Processed status of upgrading 

Satisfactory 

May be incorrect 

Satisfactory 

May be incorrect 

Satisfactory 

May be incorrect 

When a logical-error-analysis exit routine (LERAD) is provided, 
it gets control for logical errors, and register 15 doesn't 
contain 8, but contains the entry address of the LERAD routine. 

Figure 64 gives the contents of the registers when VSAM exits to 
the LERAD routine. 

If a logical error occurs and a LERAD exit routine isn't 
provided Cor the LERAD exit is inactive), VSAM returns control 
to the processing program following the last executed 
instruction. Register 15 indicates a logical error (8), and the 
feedback field in the request parameter list contains a code 
identifying the error. Register 1 points to the request 
parameter list. 

Reg Contents 

o Unpredictable. 

1 Address of the request parameter list that contains the 
feedback field the routine should examine. The register 
must contain this address if the exit routine returns to 
VSAM. 

2-13 Same as when the request macro was issued. Register 13, 
by convention, contains the address of the processing 
program's 72-byte save area, which may not be used as a 
save area by the LERAD routine if the routine returns 
control to VSAM. 

14 Return address to VSAM. 

15 Entry address to the LERAD routine. The register doesn't 
contain the logical-error indicator. 

Figure 64. Contents of Registers When a LERAD Routine Gets 
Control 
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RPLFDBK 
code 

4(4) 

8(8) 

12(C) 

16(10) 

20(14) 

24(18) 

28C1C) 

32(20) 

36(24) 

Symbol 

RPLEODR 

RPLDUP 

RPLSEQCK 

RPLNOREC 

RPLEXCL 

RPLNOMNT 

RPLNOEXT 

RPLINRBA 

RPLNOKR 

Restricted Materials of IBM 
Licensed Materials - Property of IBM 

Figure 65 gives the logical-error return codes in the feedback 
field and explains what each means. 

Condition 

End of data set encountered (during sequential retrieval). 
Either no EODAD routine is provided, or one is provided and it 
returned to VSAM and the processing program issued another GET. 

Detected by: IDA019RA, IDA019RD, IDA019RR, IDA019RY, 
IDA019R2, IDA019R4, IDA019R5, IDA019R8 

Attempt was made to store a record with a duplicate key. 

Detected by: IDA019RA, IDA019RQ, IDA019RX, IDA019R4, 
IDA019SE 

Attempt was made to store a record out of ascending key 
sequence; record may also have a duplicate key. 

Detected by: IDA019RA, IDA019RR, IDA019RX, IDA019R4, 
IDA019SE 

Record not found. 

Detected by: IDA019RA, IDA019RR, IDA019RU, IDA019RX, 
IDA019RY, IDA019R4 

Record already held in exclusive control by another requester. 

Detected by: IDA019RF, IDA019RQ, IDA019RR, IDA019RT, 
IDA019SV, IDA019RX, IDA019RY, IDA019R2, 
IDA019R4, IDA019R8 

Record resides on a volume that can't be mounted. 

Detected by: IDA019RW, IDA019RY, IDA019R2, IDA019SE, 
IDA019S1 

Data set cannot be extended because VSAM can't allocate 
additional direct-access storage space. Either there isn't 
enough space left in the data space for the 
secondary-allocation request or an attempt was made to increase 
the size of a data set by splitting the control area (high used 
RBA change) during processing with SHROPT=4 and DISP=SHR. 

Detected by: IDA019RE, IDA019RF, IDA019RQ, IDA019RX, 
IDA019R4, IDA019R8, IDA019SE 

An RBA was specified that doesn't give the address of any data 
record in the data set. 

Detected by: IDA019RA, IDA019RJ, IDA019R4, IDA019R8, 
IDA019SG 

Key ranges were specified for the data set when it was defined, 
but no range was specified that includes the record to be 
inserted. 

Detected by: IDA019RM, IDA019RX 

figure 65 (Part 1 of 6). Logic~l-Error Return Codes in the RPL Feedback Field 
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RPLFDBK 
Code 

L 40(28) 

44(2C) 

48(30) 

52(34) 

64(40) 

68(44) 

72(48) 

symbol 

RPLNOVRT 

RPLINBUF 

RPLINTRM 

RPLTERM 

RPLNOPLH 

RPLINACC 

RPLINKEY 

condition 

Insufficient virtual storage in the address space to complete 
the request. Or there is insufficient storage available to 
dynamically add another string. 

Detected by: IDA019RG, IDA019RU, IDA019RX, IDA019SG, 
IDA019SH, IDA019SL, IGX00006 

Work area not large enough for the data record (GET with 
OPTCD=MVE). 

Detected by: IDA019RR, IDA019RT, IDA019RU, IDA019RX, 
IDA019RY, IDA019R4, IDA019R8 

Invalid options, data set attributes, or processing conditions 
specified for TERMRPL request: 

• CNV processing 

• The specified RPL is asynchronous 

• Chained RPL's 

• PATH processing 

• Shared resources (LSR/GSR) 

• Create mode 

• RRDS 

• Data set contains spanned records 

• User not in Key 0 and supervisor state 

• EOV in process (Secondary allocation) 

Detected by: IDA019SN 

The previous request was TERMRPL. 

Detected by: IDA019SN 

As many requests are active as the number specified in the 
STRNO parameter of the ACB macro; therefore, another request 
cannot be activated. Or there is insufficient storage 
available to dynamically add another string. 

Detected by: IDA019RU, IDA019RX, IDA019Rl, IDA019S1, 
IDA0200B 

Attempt was made to use a type of processing (output or 
control-interval processing) that was not specified when the 
data set was opened. 

Detected by: IDA019RQ, IDA019R4, IDA019R8 

A keyed request for access was made to an entry-sequenced data 
set or a GETIX or PUTIX was issued to an entry-sequenced or 
relative record data set. 

Detected by: IDA019Rl, IDA019R8 

Figure 65 (Part 2 of 6). Logical-Error Return Codes in the RPL Feedback Field 
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RPLFDBK 
Cade 
76C4C) 

80(50) 

84(54) 

88(58) 

92(5C) 

96(60) 

100(64) 

104(68) 

Symbal 

RPLIHADR 

RPLERSER 

RPLIHLOC 

RPLHOPTR 

RPLIHUPD 

RPLKEYCH 

RPLDLCER 

RPLIHVP 

Candltlan 

Restricted Haterill. af IBH 
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An addressed or control-interval PUT was issued to add a record ,. 
to ~ key-sequenced data set, or a control-interval PUT was ~ 
issued to a relative record data set. 

Detected by: IDA019R1, IDA019R8 

An ERASE request was issued for access to an entry-sequenced 
data set. 

Detected by: IDA019RL, IDA019RX, IDA019R8 

OPTCD=LOC was specified for a PUT request or in a request 
parameter list in a chain of request parameter lists. 

Detected by: IDA019RQ, IDA019R1, IDA019R4, IDA019R8 

A sequential GET or PUT request was issued without VSAM having 
been positioned for it, or a change was made from addressed 
access to keyed access without VSAM having been positioned for 
keyed sequential retrieval, or an illegal switch between 
forward and backward processing was attempted. 

Detected by: IDA019RQ, IDA019RR, IDA019R4, IDA019R8 

A PUT for update or an ERASE was issued without a previous GET 
for update, or a PUTIX was issued without a previous GETIX. 

Detected by: IDA019RQ, IDA019RX, IDA019R4, IDA019R8 

Attempt was made to change a key during an update. 

Detected by: IDA019RL, IDA019RX 

Attempt was made to change the length of a record during an 
addressed update. 

Detected by: IDA019RL, IDA019RQ 

The RPL options are either invalid or conflicting in one of the 
following ways: 

• SKP was specified and either KEY wasn't specified or BWD 
was specified 

• BWD was specified for CHV processing 

• FWD and LRD were specified 

• Neither ADR, CHV, nor KEY was specified in the RPL 

• WRTBFR, MRKBFR, or SCHBFR was issued, but either TRANSID 
was greater than 31 ora shared-resources option wasn't 
specified 

• ICI processing was specified, but a request other than a 
GET or a PUT was issued 

Detected by: IDA019RA, IDA019RR, IDA019RX, IDA019RY, 
IDA019Rl, IDA019R4, IDA019R8, IDA019S1 

J 

Figure 65 (Part 3 of 6). Logical-Error Return Codas in the RPL Feedback Field 
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RPLFDBK 
Code 

t" 108(6C) 

11200 ) 

11604 ) 

120(8) 

1240C) 

132(84) 

136(88) 

140(8C) 

144(90) 

. 148(94) 

152(98~ 

symbol 

RPLINlen 

RPlKEYLC 

RPLINlRQ 

RPLINTCB 

RPlUEXCl 

RPlSRlOC 

RPlARSRK 

RPlSRISG 

RPlNBRCD 

RPlNXPTR 

RPlNOBFR 

Condition 

REClen specified was larger than the maximum allowed, equal to 
0, smaller than the sum of the length and the displacement of 
the key field, or not equal to record (slot) length specified 
for a relative record data set. 

Detected by: IDAOI9Rl, IDAOI9RQ, IDAOI9RU, IDAOI9R4, 
IDA019R8 

KEYlen specified was too large or equal to O. 

Detected by: IDA019Rl 

A GET, POINT, ERASE, direct PUT, skip sequential PUT, or PUT 
with OPTCD=UPD not permitted during initial data-set loading 
(that is, for storing records in the data set the first time 
it's opened). 

Detected by: IDAOI9RO. IDAOI9RR, IDAOI9RX, IDAOI9Rl, 
IDAOI9R4, IDA019R8 

Current jobstep TCB is not correct one. 

Detected by: IDAOI9RF, IDAOI9RG, IDAOI9RP, IDAOI9RU, 
IDAOI9Rl. IDA019SE 

A request was canceled from a user JRNAD exit. 

Detected by: IDAOI9RF, IDAOI9RP, IDAOI9RQ, IDAOI9RR, 
IDAOI9RT, IDAOI9RV, IDAOI9RW, IDAOI9RY, 
IDAOI9R4, IDA019R8 

An attempt was made in locate mode to retrieve a spanned 
record. 

Detected by: IDA019RT, IDA019RX 

An addressed GET was issued for a spanned record in a 
key-sequenced data set. 

Detected by: IDA019RT 

Inconsistent spanned-record segments. 

Detected by: IDA019R4 

Invalid pointer in an alternate index (no associated base 
record). 

Detected by: IDA019RX 

The maximum number of pointers in the alternate index has been 
exceeded. 

Detected by: IDA019RU 

(Shared resources only.) Not enough buffers are available to 
process the request. 

Detected by: IDA019RY 

Figura 65 (Part 4 of 6). logical-Error Return Codes in the RPl Feedback Field 
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RPLFDBK 
Code 

156(9C) 

160(AO) 

164(A4) 

168(A8) 

172(AC) 

176(80) 

symbol 

RPLINCNV 

RPLBMWER 

RPLINMSS 

RPLPLERR 

RPLACQER 

RPLSTGER 

Restricted Materials of I. 
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Condition 

An invalid control interval was detected during keyed 
processing. The possible invalid conditions are: 

1. A key is not greater than the previous key. 

2. A key is not in the current control interval. 

3. A spanned record RDF is encountered. 

4. A freespace pointer is invalid. 

5. The number of records does not match a group RDF record 
count. 

Detected by: IDA019RA, IDA019RE, IDA019RJ, IDA019RL, 
IDA019RM, IDA019RV, IDA019R4, IDA019S6 

A request was issued to invalidate a modified buffer. 

Detected by: IDA019RY 

Invalid options specified for CNVTAD/MNTACQ/ACQRANGE request: 

• Generic key (GEN) 

• Create mode 

• Path processing 

• User buffers (UBF) with lSR/GSR 

• KSDS but not key processing (KEY) 

• ESDS but not address processing (ADR) 

• RRDS but not key processing (KEY) 

• IMBED data set with only one level of index. 

Detected by: IDA019R1, IDA019SG, IDA019SH 

User parameter list errors detected for CNVTAD/MNTACQ/ACQRANGE 
request: 

• No user parameter list is specified (RPlARG=O) 

• Argument count = zero for CNVTAD/MNTACQ request 

• Ending argument is less than starting argument for ACQRANGE 
request 

• Parameter list is not on word boundary. 

Detected by: IDA019R1, IDA019SH 

ACQUIRE immediate errors returned by SVC 126 for 
MNTACQ/ACQRANGE request. 

Detected by: IDA019SL, IDA0192E 

Staging failure for MNTACQ/ACQRANGE request. (MSS hardware 
errors.) 

Detected by: IDA019SM 

Figure 65 (Part 5 of 6). Logical-Error Return Codes in the RPl Feedback Field 
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RPLFDBK 
Code Condition 

L 180CB4) 

Symbol 

RPLVOLER RBA/Volume error for MNTACQ/ACQRANGE request. (Required volume 
not mounted or specified RBA(s) not on mounted volume.) 

L 

184(B8) 

188CBC) 

192(CO) 

196(C4) 

200CC8) 

204CCC) 

208(00) 

212(04) 

224CEO) 

228(E4) 

232(E8) 

236(EC) 

240(FO) 

RPLCTGER 

RPLN0241 

RPlIRRNO 

RPlRRAOR 

RPlPAACI 

RPLPUTBK 

RPlINVEQ 

RPlNOSPl 

RPLMOIB 

RPLINVMO 

RPlUPERR 

Detected by: IDA019Sl, IDA0192E 

Catalog errors returned from SVC 26 for CNVTAD request. 

Detected by: IDA019SG, IDA019Sl, IGX00006 

Storage in subpool 241 is not available for MNTACQ or ACQRANGE 
request. 

Detected by: IDA019Sl, IDA0192E 

Invalid relative record number. 

Detected by: IDA019RQ, IDA019RR, IDA019SG, IDA019SH 

An addressed request was issued to a relative record data set. 

Detected by: IDA019R1 

Addressed or control-interval access was attempted by way of a 
path. 

Detected by: IDA019RX 

PUT-insert requests are not allowed in backward mode. 

Detected by: IDA019RQ, IDA019R4 

Invalid ENDREQ request. 

Detected by: IDA019RP, IDA019R1, IDA019SM 

Unable to split index. 

Detected by: IDA019RI, IDA019RJ 

A MRKBFR request was issued for an invalid buffer. 

Detected by: IDA019RY 

A cross-memory caller is not in supervisor state, in SRB, in 
cross-memory mode, or callers of RPl does not specify SYN 
processing. 

Detected by: IDA019RY, IDA019R1, IDA019SV 

Cross-memory mode caller did not post the ECB in the UPAD exit 
routine. 

Detected by: IDA019RZ, IDA019SE, IDA019SV, IDA019S2 

RPlINVSI. Validity check error from SVC 109 for share options 3 or 4. 

RPlUSTAT 

Detected by: IDA019SV, IDA019S7 

Buffer pool status is unknown. The buffer use chain may be 
changing or a buffer ;s being modified or invalidated. Reissue 
the request. 

Detected by: IDA019RY, IDA019SN 

Figure 65 (Part 6 of 6). Logical-Error Return Codes in the RPl Feedback Field 
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When a physical-error-analysis exit routine (SYNAD) is provided, .~ 
it gets control for physical errors, and register 15 doesn't '-" 
contain 12, but contains the entry address of the SYNAD routine. 

Figure 66 gives the contents of the registers when VSAM exits to 
the SYNAD routine. 

Reg Contents 

o Unpredictable. 

1 Address of the request parameter list that contains a 
feedback return code and the address of a messag~ area, if 
any. If a request macro was issued, the RPL is the one 
pointed to by the request macro; if a CLOSE macro was 
issued, the RPL was built by VSAM to process the close 
request. Register 1 must contain this address if the exit 
routine returns to VSAM. 

2-13 Same as when the request macro or CLOSE macro was issued. 
Register 13, by convention, contains the address of the 
processing program's 72-byte save area, which may not be 
used by the SYNAD routine if it returns control to VSAM. 

14 Return address to VSAM. 

15 Entry address to the SYNAD routine. The register doesn't 
contain the physical-error indicator. 

Figure 66. Contents of Registers When a SYNAD Routine Gets 
Control 

If a physical error occurs and a SYNAD exit routine isn't 
provided (or the SYNAD exit is inactive), VSAM returns control 
to the processing program following the last executable 
instruction. Register 15 indicates a physical error (12), and 
the feedback field in the request parameter list contains a code 
identifying the error. Register 1 points to the request 
parameter list. 

Figure 67 gives the physical-error return codes in the feedback 
field and explains what each indicates. If the user provided a 
message area, it contains a physical-error message with more 
details about the error. 

RPLFDBK 
Code 
4(4) 

8(8) 

12(C)S 

16(10) 

symbol Condition 

RPLEDERD Read error occurred for a data component. 

RPLRDERI Read error occurred for the index set of 
an index component. 

RPLRDERS Read error occurred for the sequence set 
of an index component. 

RPLWTERD Wri~e error occurred for a data component. 

Figure 67 (Part 1 of 2). Physical-Error Return Codes in the RPL 
Feedback Field from a Request Macro 
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RPLFDBK 
Code symbol Condltton 
20(14) 

24(18) 

RPLWTERI Write error occurred for the index set of 
an index component. 

RPLWTERS Write error occurred for the sequence set 
of an index component. 

All physical errors are detected by 
IDAOl9R5 from I/O Management abnormal-end 
appendaga, IDAI21A4. 

Figure 67 (Part 2 of 2). Physical-Error Return Codes in the RPL 
Feedback Field from a Request Macro 
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Figure 68 gives the format of a physical-error message. The 
format and some of the contents of the message are purposely 
similar to the format and contents of the SYHADAF message, which ~ 
is described in Data Administration! Macro Instruction '-" 
Reference. 

Field Bytes 

Message 0 1 
Length 

2 3 

Message 4 5 
Length-4 

6 7 

Address of 8 11 
I/O Buffer 

The rest of the message 

Date 

Time 

RBA 

Data-Set 
Type 

12 

17 

18 

26 

27 

35 

36 

42 

Volume Serial 43 
Humber 

Job Name 

Step Hame 

Unit 

Device Type 

49 

50 

58 

59 

67 

68 

71 

72 

74 

16 

25 

34 

41 

48 

57 

66 

70 

73 

is 

Length Discussion 

2 Binary value of 128 

2 Unused (0) 

2 Binary value of 124 
(provided for compatibility with SYHADAF 
message) 

2 Unused (0) 

4 The I/O buffer associated with the data 
in relation to which the error occurred 

in printable format: 

5 

1 

8 

1 

8 

1 

6 

1 

6 

1 

8 

1 

8 

1 

3 

1 

2 

1 

YYDDD (year and day) 

Comma C,) 

HHMMSSTH Chour, minute, second, and 
tenths and hundredths of a second) 

Comma e,) 

Relative byte address of the record in 
relation to which the error occurred. 

Comma e,) 

"DATA" or "INDEX" 

Comma e,) 

Volume serial number of the volume in 
relation to which the error occurred 

Comma C,) 

Hame of the job in which error occurred 

Comma e,) 

Hame of the job step in which error 
occurred 

Comma e,) 

The unit, CUU (channel and unit), ;n 
relation to which the error occurred 

Comma e,) 

The type of device in relation to which 
the error occurred (always DA for direct 
access) 

Comma (,) 

Figure 68 (Part 1 of 2). Format of Physical-Error Messages 
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L Field 

ddname 

Channel 
Command 

Massage 

Bytes 

75 

83 

84 

90 
91 

82 

89 

105 

Length 

8 

1 

6 

1 
15 

Discussion 

The ddname of the DD statement definin~ 
the data set in relation to which tha 
error occurrad 
Comma (,) 

The channel command that occasionad the 
error in the first two bytes, followed by 
"-OP" 

Comma (,) 
Messages ara divided according to ECB 
condition codes: 

X'41'-
"UNIT EXCEPTION" 
"PROGRAM CHECK" 
"PROTECTION CHK" 
"CHAN DATA CHK" 
"CHAN CTRL CHK" 
"INTFCE CTRL CHK" 
"CHAINING CHK" 
"UNIT CHECK" 

If the type of unit check can be determined, thjs message 
js replaced by one of the followjng: 

106 

Physical 107 
Direct-Accass 
Address 

121 

Access Method 122 

120 

127 

1 

14 

1 

6 

"CMD REJECT" 
"INT REQ" 
"BUS OUT CK" 
"EQP CHECK" 
"DATA CHECK" 
"OVER RUN" 
"TRACK COND CK" 
"SEEK CHECK" 
"COUNT DATA CHK" 
"TRACK OVERRUN" 
"CYLINDER END" 
"INVALID SEQ" 
"NO RECORD FOUND" 
"FILE PROTECT" 
"MISSING A.M." 
"OVERFL INCP" 

X'48'-"PURGED REQUEST" 

X'4F'-"R.HA.RO. ERROR" 

For any other ECB completion 
coda-"UNKNOWN COND." 

Comma (,) 

BBCCHHR (bin, cylinder, head, and 
record) 

Comma (,) 

"VSAM" 

Figura 68 (Part 2 of 2). Format of Physical-Error Messages 
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OPEN AND CLOSE RETURN CODES 

RPLFDBK 
Code 
0(0) 

4(4) 

76(4C) 

88(58) 

92(5C) 

96(60) 

symbol 

OPERROOO 

OPERR004 

OPERR076 

OPERR088 

OPERR092 

OPERR096 

When a processing program receives control after it has issued '. 
an OPEN or CLOSE macro, register 15 indicates whether all of the ~ 
data sets were opened or closed successfully: 

Reg 15 condition 

0(0) All data sets were opened or closed successfully. 

4(4) Open: all data sets were opened successfully, but one or 
more warning messages were issued (ACBERFLG codes less 
than X'80'). Close: at least one data set (VSAM or 
nonVSAM) was not closed successfully. 

8(8) Open: at least one data set (VSAM or non-VSAM) was not 
opened successfully; if there was an error for an ACB, 
it was restored to the contents it had before OPEN was 
issued. 

12(C) Open: at least one data set (VSAM or non-VSAM) was not 
opened successfully; if there was an error for an ACB, 
it was not restored to the contents it had before OPEN 
was issued (and the data set cannot be opened without 
the ACB's being restored). 

The following table describes the error codes set and defined by 
the IDAERRCD macro in the ACBERFLG field. Each ACBERFLG code 
corresponds to the error code (PPCODE) defined by the IDAPPCDE 
macro. The PPCODE can be used as an index into an array of error 
codes to reference the ACBERFLG code. The IDAERMAP macro 
defines the array that maps the error codes. 

condition 

When register 15 contains 0: All data sets were opened or 
closed successfully. 

When register 15 contains 8: Either VSAM is processing the 
ACB for some other request, 

Or DDNAME was not specified in the ACB 

Warning message: The ACB is already opened (and the user 
issued OPEN), or the ACB is already closed (and the user 
issued CLOSE or temporary CLOSE). 

Warning message: Open encountered an interrupt recognition 
condition. 

Detected by: IDA0192B 

Warning message: No additional space maybe allocated to this 
VSAM data set because a possibly critical abend or error 
occurred in previous space allocation attempt. 

Detected by: IDA0192B, IDA0557A 

Warning message: Inconsistent use of CBUF processing. 
Sharing options differ between index and data components. 

Detected by: IDA0192B 

Warning message: An unusable data set was opened for input. 

Detected by: IDA0192B 

J 

J 
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RPLFDBK 
Coda 

100(64) 

104(68) 

108(6C) 

116(4) 

11806 ) 

128(80) 

129(81) 

130(82) 

132(84) 

136(88) 

140(8C) 

symbol 

OPERR100 

OPERR104 

OPERR108 

OPERR116 

OPERR118 

OPERR128 

OPERR129 

OPERR130 

OPERR132 

OPERR136 

OPERR140 

Condition 

Warning message) Open encountered an empty alternate index 
that is part of an upgrade set. 

Detected by: IDA01928 

Warning message: The timestamp for the volume does not match 
the timestamp in the catalog record for the data set. (This 
may mean the cluster existing on the volume(s) is not 
accurately described by its catalog record.) 

Detected by: IDA0192A, IDA0192F, IDA0192V 

Warning message: The timestamp for the index is less than 
the timestamp for the data set. (This could occur if the 
data set was updated without the index being open.) 

Detected byl IDA01928 

Warning message: The last request to close tht. data .et wa. 
not completed successfully, and either Open's implicit 
verify was unsuccessful or the user specified that Open'. 
implicit verify should not be executed. 

Detected by: IDA01928, IDA0192F, IDA0192I, IDAOA05B 

Warning message: The last request to close this data set was 
not completed successfully, but Open's implicit verify was 
successfully executed. 

Detected by: IDA01928, IDA0192F 

DDNAME not found in TIOT. 

Detected by: ICYMMSRV, IDA0192A, IDA01928, IDAOC06A, 
IDAOA058, IDAOC06C 

CLOSE TYPE=T was issued against a VSAM data set that was 
opened using the media manager. This is not supported. 

Detected by: IDA0231T 

An error was detected by media manager services. 

Detected by: ICYMMSRV 

An I/O error was detected while the system was reading the 
JFC8. 

Detected by: IDA0192C, IDA0192F, IDA0200V 

Not enough storage was available for work areas, buffers, 
control blocks. 

Detected by: IDA0192A, IDA01928, IDA0192C, IDA0192F, 
IDA0192W, IDA0192Y, IDA0192Z, IDA0200B, 
IDA0200T, IDA0231B, IDA0231T 

The catalog indicates that the data set has an invalid 
physical record size. 

Detected by: IDA0192Z 

or 
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Code 

144(90) 

145(91) 

148(94) 

152(98) 

160CAO) 

164CA4) 

168(A8) 

172(AC) 

176(BO) 

180(B4) 

184(B8) 

Symbol 

OPERR144 

OPERR145 

OPERR148 

OPERR152 

OPERR160 

OPERR164 

OPERR168 

OPERR172 

OPERR176 

OPERR180 

OPERR184 
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An I/O error occurred while a catalog record was being read 
or written. A return code was set by a catalog management 
routine. 

Detected by: IDA0192C, IDA0557A, IDA0557B 

I/O error reading or writing VVRs. 

Detected by: IDA0192B, IDA0557X, IDA0200B 

The catalog entry for the data set being opened or closed 
was not found or an unidentified error occurred wh~le VSAM 
was searching the catalog. 

Detected by: IDA0192C, IDA0557A, IDA0557B 

The data set being opened is protected by a password, and 
th~ VSAM Open routine was unable to validate the password or 
an unauthorized program is attempting to open a catalog as a 
data set. 

Detected by: IDA0192A, IDA0192C 

The buffer space specified was not consistent with the 
buffer requirements of the data set; or the ACB indicated 
keyed access, but the data set is not a key-sequenced data 
set; or the device type specified in the DD statement is not 
consistent with the device type indicated in the catalog 
entry for the data set; or user buffering is specified in 
the ACB's MACRF field and control-interval processing should 
be specified, but is not. 

Detected by: IDA0192A, IDA0192B, IDA0192C, IDA0192Z 

The system detected an I/O error while reading the volume 
label and format-4 DSCB. 

Detected by: IDA0192F, IDA0192V 

The Open routine was unable to get the resource the system 
requested for the data set being opened. The resource was 
being used by another task in the system. 

Detected by: IDA0192B, IDA0557A, IDA0557B 

Unable to mount volume for space allocation. UCB maximum 
count is at maximum number - 127. 

Detected by: IDA0192V, IDA0557A, IDA0557B 

The Open routine was unable to fix in real storage the 
access-method control blocks for the data set being opened. 

Detected by: IDA0192F, IDA0557A, IDA0557B 

The requested master or user catalog does not exist or is 
not open. 

Detected by: IDAOI92C, IDA0557A, IDA0557B 

An I/O error occurred during I/O processing. 

Detected by: IDA0192B, IDA0200B, IDA0200T, IDA0231B, 
IDA0231T 
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RPLFDBK 
Code 

18S(BC) 

192CCO) 

193CCl) 

196(C4) 

200(CS) 

204(CC) 

205(CD) 

20S(DO) 

212(D4) 

216(D8) 

220CDC) 

224(EO) 

228(E4) 

symbol 

OPERR188 

OPERR192 

OPERR193 

OPERR196 

OPERR200 

OPERR204 

OPERR205 

OPERR208 

OPERR212 

OPERR216 

OPERR220 

OPERR224 

OPERR228 

Condition 

The data set indicated by the ACB is not the type that may 
be specified by an ACB. 

Detected by: IDA0192A, IDA0192B, IDA0192C, IDA0192Y, 
IDA0192Z, IDA0200B, IDA0200T, IDA0231B, 
IDA0231T, IDA0557A, IDAOC06C 

An unusable data set was opened for output. 

Detected by: IDA0192B 

Open for output and the IRF indicator is on. 

Detected by: IDA0192B, IDA0557X 

Access to data was requested by way of an empty path. 

Detected by: IDA0192B 

The Format-4 DSCB indicates the volume is unusable, so the 
data set cannot be opened. 

Detected by: IDA0192F, IDA0192V 

The ACB MACRF specified GSR, but the program that issued 
OPEN isn't in supervisor state with protection key 0 or 7. 

Detected by: IDA0192A 

ACBCATX or VVDs and caller was not in supervisor state, 
system key or APF authorized. 

Detected by: IDA0192A 

ACB indicates GSR and system is VS1. 

The ACB MACRF specified GSR or LSR, but the data set 
requires create processing. 

Detected by: IDA0192B 

The ACB MACRF specified GSR or lSR, but the key length of 
the data sat exceeds the maximum key length specifiad in 
BLDVRP. 

Detected by: IDA0192B 

The ACB MACRF specified GSR or LSR, but the data set's 
control interval size exceeds the size of the largest buffer 
specified in BLDVRP. 

Detected by: IDA0192Z 

The AC8 MACRF specified ICI, but the data set requires 
create processing. 

Detected by: IDA0192B 

The ACB MACRF specified GSR or LSR, but the VSAM shared 
resource table doesn't exist. 

Detected by: IDA0192A 
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RP.LFDBK 
Code 

232(E8) 

236(EC) 

240CFO) 

244CF4) 

248CF8) 

252(FC) 

symbol 

OPERR232 

OPERR236 

OPERR240 

OPERR244 

OPERR248 

OPERR252 

Condition 

Restricted Hatertals of 11H 
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Reset was specified for a nonreusable data set, but the data 
set is empty. 

Detected by: IDA0192C 

A permanent staging error CACQUIRE) or destaging error 
(RELIHQUISH) occurred in the Mass storage System. 

Detected by: IDA0192D 

Format-4 DSCB and catalog timestamp verification failed 
during volume mounting for output processing. 

Detected by: IDA0192F 

The volume that contains the catalog recovery area wasn't 
mounted and verified for output processing. 

Detected by: IDA0192F 

Reserved for DOS 

Reserved for DOS 

END-OF-VOLUHE RETURN CODES 

Thase codes are returned by End of Volume to modules that call 
End of Volume. For Open and Close, those that indicate an error 
result in an ACBERFLG code's being returned to the user. 

Reg 15 Condition 

OCO) Successful. 

4(4) The requested volume could not be mounted. 

8(8) The requested amount of space could not be allocated. 

12(C) I/O operations were in progress when End of Volume waS 
requested. 

16(10) The catalog could not be updated. 

All End-of-Volume errors are detected by IDA0557A. 

CONTROL BLOCK HANIPULATION RETURN CODES 

When the control block manipulation routine returns to the 
caller after successful completion, register 15 contains o. If 
the request is GENCB, register 0 contains the total length of 
the area that contains the control block(s). Register 1 
contains the address of the area. . 

When the control block manipulation routine returns to the 
caller with a nonzero value in register 15, an error occurred. 
If the request is TESTeB and the caller supplied a ERET keyword, 
return is to the location specified by the ERET keyword. 
Otherwise, the control block manipulation routine returns 
control to the point of invocation, via the return address in 
register 14. 

Register 15 contains a return code: 
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Reg 15 Condition 
0(0) Successful completion. 

4(4) An error has been detected. The error code in register 
o indicates the type of error. 

8(8) Invalid use of the execute form of this macro. Since 
the return code is set by the macro expansion and not by 
the control block manipulation routine. the register 0 
contents do not indicate an error code. 

Register 0 contains an error code: 

Code 
APplicable 
Macros1 

1(1) G,M,S.T 

2(2) G,M,S,T 

3(3) G,M.5,T 

4(4) M,S.T 

5(5) 5,T 

6(6) S.T 

7(7) M.5 

8(8) G 

9(9) G.S 

10CA) G.M 

l1(B) M 

12(C) M 

13CD) M 

14(E) G,M.T 

15(F) G,S 

16(10) G.M,S,T 

19(13) M.S.T 

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

Condition 

The function type is invalid. 

The control-block type is invalid. 

The keyword type is invalid. 

The control block to be processed 
isn't of the type specified. 

The ACB to be processed is closed--it 
must be open. 

The cluster whose index component was 
to be processed isn't key-sequenced 
(doesn't include an index). 

The EXLST entry to be processed 
isn't present. 

Not enough virtual storage is available, 
or (with AM=VTAM specified) list and 
execute forms are inconsistent. 

User area is too small. 

Exit address isn't specified in the 
input. 

The RPl to be processed is active, 
or it is already being processed. 

The ACB to be processed is open--it 
must be closed. 

No exit address is specified in the 
input for the exit to be activated. 
An invalid combination of option codes 
(for example, for MACRF or OPTCD) is 
specified. 

The user area isn't on a fullword 
boundary. 

A VTAM keyword is specified with AM=VTAM 
not specified or AM=VTAM is specified but 
the control block subtype is not VTAM. 

A specified keyword refers to a field 
beyond the end of the control block to 
be processed. 
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Code 
APplicable 
Macros l Condition 

20(1~) S A specified keyword requires processing 
with shared resources to be specified, 
but it isn't. 

21(15) S,T The block to be displayed or tested does 
not exist, because tha data sat is a 
dummy data set. 

1 G=GENCB, M=MODCB, S=SHOWCB, T=TESTCB 

All errors in control block manipulation are detected by 
IDAOI9Cl. 

YIRTUAL-STORAGE MANAGEMENT 

The getting and freeing of storage for VSAM control blocks are 
managed centrally by IDAOI92M. To allocate storage efficiently, 
IDA0192M (in most cases) gets storage in blocks large enough to 
satisfy not only a current request for storage for a control 
block, but also subsequent requests for storage for the same or 
a related control block. Figure 69 on page 469 indicates: 

• What control block(s) are stored in each type of storage 
block 

• What block gives the address of each storage block 

• What subpool each storage block is located in (subpools 234, 
241, 245, and 252 are protected with key 0; subpool 250 is 
unprotected) 

• The size of each storage block (unused space in a block is J 
freed after all required control blocks have bean allocated) 

• Whether each storage block is fixed in real storaga by Opan 

To allocata and frae storage in a storage block, IDA0192M uses 
these control blocks (which are described in detail in "Data 
Areas"): 

• BIB--the base information block is built in subpool 252 upon 
a request to build it from the VSAM Open module IDAOI92A. 
One BIB is built for all processing related to a particular 
base cluster in the job step. 

• CMB--the cluster management block is built in subpool 252 
upon the first request to open a particular cluster from the 
VSAM Open module IDAOI92F. It enables IDA0192M to control 
the allocation and freeing of control blocks for the 
cluster. It contains the addresses of the header elements 
in header element blocks (described next) that identify the 
storage blocks that contain control blocks for the cluster. 

After a eMB has been built for a cluster, subsequent 
requests for storage for control blocks for the cluster 
(related to the same open) are satisfied, if possible, by 
using storage blocks already obtained. As storage blocks 
fill up, IDA0192M gets additional ones. 

• HEB--the header element block is built (in the protected 
sphere block) by IDA0192M to manage the allocation and 
freeing of unprotected storage blocks. A HEB contains 16 
header elements, each of which, when used, identifies and 
describes a storage block. The eMB indicates by the 
position of an entry that points to a header element what 
type of storage block the header element describes. Tha 
header element gives the block's address, length, subpool 
number, and available space. It doesn't giva the address 
within the block of individual control blocks. These 
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addresses are given by the control blocks within the VSAM 
control block structure, which is described in "D.t. Ar •••• " 

Pointed 
storage Block contlins to by 

Blocks Related to the Job step as a Whole 

Sphara Block l 

Protected 
Sphere AMBL 
Block 1 

Protected 
Sphare Block 

ACBs for the base 
clustar (path 
procassing) and 
the alternate 
indexes in tha 
upgrade set, RPLs 
for tha alternata 
indexes in the 
upgrade set, UPT 

AMBLs for the 
base cluster 
(path processing) 
and the alternate 
indexes in the 
upgrade set 

HEBs 

BIB 

BIB 

BIB 

Blocks Related to a Particular Cluster 

Buffer Block4 

Upgrada 
Buffer 
Block 1 ,4 

DEB Block 

EDB Block 

String 
IHock 4,8 

Fixed String 
Block 4 ,8 

Protected 
String 
Block 4,8 

Upgrade 

:i~~~Y,4 

I/O buffers 

I/O buffers 

DEB 

EDB 

BUFCs, PLHs, 
RPLs for path 
PLHs, WAXs for 
path PLHs 

PFLs, 10SBs, 
SRBs, IQEs 

IaMBs, CPA 

BUFCs, PLHs 

CMB 

CMB 

CMB 

CMB 

CMB 

CMB 

CMB 

CMB 

Obtained 
in subpool 

250 2 ,3 

241 

250 

230 7 

245 

250 

Size 
(Bytes) 

2K or 
larger 

lK or 
larger 

lK or 
larger 

Length 
of tha 
buffars 
requested 

Langth 
of the 
buffars 
requested 

Langth of 
the DEB 

Length of 
the EDS 

2K or 
larger 

Langth 
of fixed 
string, 
plus VGTT 
header 

4K or 
larger 

2K or 
larger 

Fixed in 
Real storaga 
by Open? 

No 

No 

No 

No 

No' 

No' 

Ho 

Ho 

Figure 69 (Part 1 of 2). Storage Blocks Used for Virtual-Storage Management 
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Pointed Obtained Sfze 
storage Block:: Contains to by fn subpool (Bytes) 

Fixed in .J" Real sto .... g. 
by Open? 

Ilock::s Related to a Parttcular Cluster (contfnued) 

Fixed Upgrade PFLs, 10SBs, CMB 245 length No 
stri n~ SRBs, IQEs of fixed 
Block ,4 string, 

plus VGTT 
header 

Protected IOMBs, CPA CMB 252 2K or No 
Upgrade larger 
Strin~ 
Block ,4 

User Block AMBXN, AMOSBs, CMB 250 2 ,3 2K or 
AROBs, BUFC larger 
headers, preformat 
BUFCs, preformat 
CPAs, IWAs 

Protected lPMBs, AMBs CMB 252 2 ,3 3 lPMBs, 
User 2 AMBs, 
Block 64 bytes 

for set 
sactor 
tabla 

Fixad Block 4 IRB CMB 254' 1 IRB No 

1 This block doesn't exist for a catalog or a catalog recovery area built in 
system storage. 

Subpool is 231 for a catalog or a catalog recovery area built in system storage; 
subpool is 241 for processing with global shared resources (GSR). 

3 Subpool is 241 for processing CBIC. 

This block isn't built by Open for processing with shared resources--it's built 
by BLOVRP and resides in the resource pool. 

5 

7 

II 

9· 

Subpool is 231 for processing CBIC. 

This block is fixed in real storage if requested by the user for improved 
control-interval processing (fast path). 

Subpool is 241 for a catalog, for a catalog recovery area built in system 
storage, for processing with global shared resources (GSR), or control blocks in 
common (CBIC). 

For certain processing, Close acquires this block and frees it after the 
procassing is finished. 

Subpool is 245 for a catalog, for a catalog recovery area built in system 
storage, or for control blocks in common (CBIC). For processing with global 
shared resources (GSR), subpool 239 is used. 

Figure 69 (Part 2 of 2). Storage Blocks Used for Virtual-Storage Management 
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Figure 70 on page 472 gives the interrelationship of these 
control blocks. It shows two storage blocks obtained for DEBs. 
storage blocks are obtained for other control blocks in the same 
way. A DEB block is just large enough to contain the DEB for 
which storage is requested. Some other storage blocks are large 
enough to contain several control blocks of the same or a 
related type. for which storage might be requested 5ub.equantly. 

As a by-product. these control blocks map the location, by 
storage block. of VSAM control blocks for clusters (and 
associated paths and upgrade sets). BIBs, eMBs, and HEBs are in 
protected storage; they can be used to find a control block when 
a pointer in the VSAM control block structure has been destroyed 
or can't be found. 
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r-

Sphere Block 

ACBs for the bue 
~ cluster (path processlns' 

and the alternate Indelles 
In the uPirade set 

r----
_ ... 

... ... RPLI for the alternate 
indues In the upsrlde -r'" "I"" 
set 

31st Entr)' 
UPT 

r- 32nd I::ntr)' 

I 

Protected Sphere Block 

~ HEll r-
--" 

DEB Stor ... Block 

~r-r Flnt DEB 
Flnt Header Element for which 

,.-S Second Header Element 'toralle was 
requested 

Third Header Element I- .... 
~:: Fourth Header Element 

j 
DEB Stor ... Block 

q: 16th Header Element ::: Second DEB 
for whIch 
Ilor. wal 

("Dummy") AMBLI for base requested 
clulter (palh proceuins) and 
alternale Index" In uPllrade set 

Figure 70. Virtual Storage Management Control Block Structure 
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OPEN, CLOSE, AND END-OF-VOLUME DIAGNOSTICS 

This section describes information in dumps from Open, Close, 
and End of Volume and how to obtain dumps additional to standard 
dumps. 

DATA-SET MANAGEMENT RECOVERY ROUTINE (IDAOCEAll 

IDAOCEAl gets control from the ESTAE routine for I/O support 
recovery when an error occurs while Open, Close, or End of 
Volume is processing. 

IDAOCEAI records in the field SDWARECP of the STAE diagnostic 
work area (SDWA, also known as the recovery termination 
communication area--RTCA) the 8-character name of the failing 
module, its 8-character CSECT name, and the 8-character name of 
the recovery routine. SDWA is dumped into SYSl.LOGREC. The 
areas and modules identified here are dumped into SYSl.DUMP. 

IDAOCEAl uses the two words DXATEXCI and DXATEXC2 in the 
Open/Close/End-of-Volume work area (referred to in program 
comments as "FORCORE"). 

The first byte in DXATEXCI indicates the function in progress 
when the error occurred: 

X'80' 

X'40' 
X'20' 
X'10' 
X'OS' 
X'04' 
X'02' 
X'OI' 

IFG0192A, the interface between Open/Close/End 
of Volume and VSAM (this high-order bit is on in 
all cases) 
ISAM-interface Close 
ISAM-interface Open 
Temporary Close 
End of Volume 
Close 
Open 
BLDVRP or DLVRP (build or delete VSAM resource pool) 

The second byte in DXATEXCI is an indicator for 
checkpoint/restart processing: 

1 , .. 
· 1 .. 
· .1. 
· .. 1 

xxxx 

Checkpoint in progress 
Restart in progress 
Checkpoint/restart cleanup processing 
Recovery routine recursion indicator 
Reserved 

The third byte is an additional option byte: 

1 .•• Open/Close/End of Volume obtaining 
storage from CSA 

.xxx xxxx Reserved 

The fourth byte is reserved. 

DXATEXC2 contains the last four characters of the module in 
control (the first four characters are assumed to be IDAD). 

ISAM-INTERFACE DATA-SET MANAGEMENT RECOVERY ROUTINE (IDAICIA1) 

IDAICIAI gets control from IDAOCEAl when an error occurs in 
ISAM-interface Open or Close processing. To determine what to 
do, it uses audit flags set by IDA0192I or IDAD200S in the IIAUD 
fields in the IICB control block. The IICB is pointed to by 
DXATEXC2 in the Open/Close/End-of-Volume work area. (The format 
of the IIAUD information is given in "Data Areas.") 

An error may have been caused by the ISAM interface or by the 
user. For an ISAM-interface error, IDAICIA1: 

• Issues SDUMP to record information in SYSl.DUMP 
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• Issues SETRP to record the STAE diagnostic work area (SDWA) 
in SYSI. LOGREC 

• Closes the associated DCB, which includ~5; 

Deleting routines 
Freeing storage 
Restoring the DCB 
Unchaining the DEB 

The areas dumped by way of the SDUMP macro are indicated in the 
address list in SDUMPLST, which is associated with the macro. 
The addresses listed are those of: 

The li st 
The user's DCB 
The protected DCB (copied into the Open work area) 
The Open/Close/End-of-Volume work area 
The SDWA 
The DEB (or 0) 
The IlCB (or 0) 
The I/O buffers (or 0) 
The physical-error message area (or 0) 

For a user error, IDAICIAI issues SETRP to record the SDWA in 
the SYSABEND data set. SDWA contains addresses of the areas to 
be dumped: 

The user's DCB 
The I1CB 
The AMDSB 

It also contains flags that indicate that this program data 
should be dumped: 

Save areas 
Registers 
Program Status Word 
User subpools 

User errors include ABEND 03B from IDAOI92I, ABEND 031 from 
IDAIIPMl or IDAIISMl, and errors in a DCB exit routine. "Abends 
Issued by VSAM," later in this chapter, discusses errors that 
result in abends. 

GETTING A DUMP OF OPEN, CLOSE, AND END-OF-VOLUHE WORK AREAS 

The messages that problem determination (IDAOI92P) issues for 
Open, Close, and End of Volume may not be sufficient to 
determine what's wrong. 

In such a case, you can get an abend dump by turning on a bit in 
the CVT (communication vector table) and rerunning the lob in 
error. Use the processor manual procedure AM (alter main 
storage) to set bit 4 of the first byte of CVTAMFF to '1' for 
VSAM to ABEND. Set bit 6 of the third byte of CVTAMFF to '1' to 
prevent the freeing of work areas. 

I CVTAMFF 

08 109 lOA lOB ~I 
I .... 1. .. 1 

After the error occurs, IDA0192P issues its message and also 
issues an abend with a user code of 888. 
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The contents of the registers (0-15) of the module that called 
IDAOl92P (the same module identified by the function code in the 
problem-determination message) can be found at the address 
calculated by adding X'140' to the contents of register 4 at 
entry to abend. 

The caller's register 13 contains the address of its standard 
register save area. The save areas of modules that had control 
before an abnormal termination are chained together, as shown in 
Figure 71. 
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Work Area and 
Trace Buffer 

FirstMWA 

... 

.. 

416(lAO) 

0 
4' 

8 
12(C) 

72(48) 

88(58) 

Back Chain 
~r---~ 
f---' t"-

Forward Chain 

Register Save Area 
of Module That Has 
Second MWA 

VisuailD 

Lensth of MWA 

Work Area 

FORCORE 

OPWA 

Prefix 

Main Work Area 
for the ACB 

DXCCW7 

IFG0192A's 
Save Area 

Back Chain = 0 

Forward Chain 

Register Save 
Area (15 Full-
words) of Module 
that Has First 
MWA 

IFGO 
192A 

yy 
.DDD 

Length of 
Save Area 

Second MWA 

Back Chain 

Forward Chain 

Register Save 
Area of Module 
That Has Third 
MWA 

VisuallD 

Length of MWA 

Work Area 

J/ 
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~ 
ACB 

Prefix I--

Copy of the ACB 

f-, 

~ 

Register 13 

It Last MWA 

~ ... ~ ~ 
t- Back Chain 

~ ... Forward Chain = 0 

VisuallD 

Length of MWA 

Work Area 

Figura 71. Chaining of Save Areas of O/C/EOV Modules 
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Open, Close, and End-of-Volume modules (with tha exception of 
IDAOI92D, IDAOI92G, IDAOI92I, IDAOI92M, and IDA0557A) use a main 
work area, OPWA (often called FORCORE), to communicate with one 
another. The field DXCCW7 contains the address of IFGOI92A's 
save area, which contains the address of the next save area, and 
so on. Each save area after IFG0192A's contains the address of 
the previous save area. By following the back chain from the 
module that called IDAOI92P, you can locate the save area of 
each module in Open, Close, or End of Volume that had control 
before the abnormal termination. 

The save area is the first part of each module's work area (MWA, 
module work area, also called an ADA, automatic data area). It 
is used to store the contents of registers at entry to the ~ 
module that gets control. It is followed by a visual ID for 
easy recognition in the EBCDIC part of a dump listing. The 
visual ID contains the name of the module and the Julian date of 
its compilation. 

For an Open or a Close request (but not for End of Volume), the 
first work area obtained to process the request points to an 
OPWA for each ACB or DCB to be opened or closed. OPWA points to 
an area that contains a copy of the ACB or DCB. 

During Open processing, register 4 contains the address of the 
open work area (OPW, mapped by IDAOPWRK and also called the ACB 
work area). OPW has the visual ID 'IDAOPWRK'. 

During Close processing, register 4 contains the address of the 
close work area (ClW, mapped by IDAClWRK). 

The open and close work areas are described under "Data Areas." 

End of Volume uses its own module work area (MWA)--it doesn't 
have a special work area that corresponds to OPW or CLW. End of 
Volume's MWA has no visual ID. (Register 13 contains its 
address during End-of-Volume processing.) 

GETTING A DUHP OF VSAH CONTROL BLOCKS IN CSA 

Control blocks and storage areas for data processed with the 
global shared resources (GSR) option and the CBIC option are 
built in CSA, and the VSAM SNAP dump facility provides 
hexadecimal printouts of those control blocks and areas. 

To get the dump, SDATA=CB must be specified in the SNAP macro 
(described in Supervisor Services and Macro Instructions) or 
must be specified to ABDUMP via the CHNGDUMP operator command or 
the IEAABDOO member of PARMlIB. Since the dump is actually made 
during SNAP processing, CSA is available anytime during job 
execution, not just during abnormal termination. 

The VSAM SNAP formatting routine, IDA0195A, receives control 
from SNAP module IEAVAD08 (described in System Logjc Libr§ry). 
It locates, formats, and passes to the SNAP output routine the 
following types of VSAM data in CSA: 

• The JSCBSHR for the TCB being snapped. This field points to 
the valid-AMBL table (VAT) at the head of the VAT chain. 

• The control blocks for any open VSAM GSR data sat for the 
TCB being dumped. 

• The control blocks that make up the GSR pool, if there were 
open GSR data sets or if the TCB being dumped is the jobstep 
TCB which issued the GSR BlDVRP macro. 

• The VGTT chain for the ASCB associated with the TCB being 
dumped as well as any PSBs associated with these VGTTs. 

• The control blocks for any open VSAM CBIC data set for the 
dumped TCB. 
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The control blocks and storage areas made available by the dump 
facility are shown in Figure 72. On the actual printouts, each 
block of data is preceded by an identifying line that names the .~ 
data (VSRT, for example) and gives its address and length. ~ 
Output samples are shown in Debugging Handbook. 

JSCBSHR 

YG7T Chtzln Qnd A'lOcitzted PSB,: 

ASCB 

VGTr 
tVGTr --jI 

VGTr 
tNext 1 ~ VGTT VGTr 

tNext 1 
VGTr 

,. 
PSB 

tPSB ~ tNext 
VGTrl ~ o 

PSB 
tNext 

PSBI 
---, 

tNex\ 
PSB ~o 

1 IDA0195A monitors the following of this chain, and the processing may end before 
all control blocks in the chain are formatted. See "Range Variables." 

Figure 72 (Part 1 of 3). Control Blocks Made Available by the VSAM SNAP Dump 
Facility 
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Op"" VS,-Ut Dala S('I 1I'i/11 (;SR Oplioll: 

TeB 

tDEB 

DEB 
r 

,. tNext 
DEBI '\"11 

tACB ~ 
AMBL 

, "MilL I-~ 
CMB 

DEB teMB ~ 
tBIB I----

,. tNextl 
DEB AMII 

tAMB ~ 

'AMIIL ~ 

BIB ,. tVSI ~ 

VMT 
VSI tVMT ~ 

"::J tPSAB ---., tNext 
~o DEB VMTI 

tPSB ...... 

tNext ,. 
DEBI AMB PSAB 

tAMB ~ "'lII 
PSAB 

t"MIIL I-" tNext 
~ PSABI 

tVSI tNext 
~ DEli PSABI o 

7 

VSI PSB 
tNe" 

r DEBI 1 
..., 

PSII 
tNext 

----:J PSBI 
0 ,.- hStonpl tNext 

~ ,... 
r-- PSBI o 

r t.Stempl 

Storqe r Stor .. 

Stora. ~ Stor .. ~ 
1 IDA0195A monitors the following of this chain. and the processing may end before 

all control blocks in the chain are formatted. See "Range Variables." 

Figure 72 (Part 2 of 3). Control Blocks Made Available by the VSAM SNAP Dump 
Facility 
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VSRT 
tVSRT 

tCPA 
WSHD 

r= t 5 Storage l 

r tWSHD 

Storage2 Eo-' 

Storage2 Eo-' 

Storage 2 ~ 

Storage2 
WSHD 

"':II 

fNext 
WSHDI 

t5 Storage 

CPA WSHD 

tNext 
CPA WSHDI 

ts Storage ~ 

~ 

~ 

WSHD 

:::""'" tNext 
WSHOI 

t5 Storage r-. 
r.. 

-, ~ 
Storage 

~ ~ 
Storage 
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CPA WSHD 

tNext ... 0 
CPA WSHDI , 

ts Storage h 
r-. 

Storage 

":JI 
Storage 

Storage 

~ 
Storage 

0 

Storage 

Storage 

1 IDA0195A monitors the following of this chain, and the processing may end before 
ell control blocks in the chein are formatted. See "Range Variables." 

I This storage is located via the embedded VSRT CSLs. The other storage is 
located via chains out of the VSRT or by slot entries in WSHDs (WSHDSLT). 

Figure 72 (Part 3 of 3). Control Blocks Made Available by the VSAM SNAP Dump 
Facility 
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Entry and Exit 

Range Variables 

IDA0195A receives control in key 0 supervisor state with no 
locks heIdi ESTAE has been issued. Register contents upon entry 
are: 

R1 Address of IHAABDPL 

R13 Save area address 

R14 Return address 

R15 IDA0195A base address 

Return in most cases will be to the caller, with registers 0 
through 14 restored. Register 15 contains a return code: zero 
is normal return, nonzero is an error return. A nonzero return 
code causes VSAM formatting to stop and the message "VSAM 
CONTROL BLOCKS UNAVAILABLE" to appear in the dump. 

Should an error occur that precludes the dumping of data, the 
message "IDA0195A DATA SUPPRESSED DUE TO ERROR" will appear in 
place of the data. Data will be suppressed because of machine 
checks and program interrupts (for example, address, page, 
segment, and protection exceptions). 

To prevent endless looping through invalid chained data, 
IDA0195A has established range variables for loop detection and 
control. Control block chains will be followed until the range 
value is reached, and then the routine will force a logical end 
of chain and place the message "EXCESSIVE ~ DETECTED BY 
IDA0195A" in the SNAP data set. ~ describes the data being 
formatted when the suspension occurred. For example, "EXCESSIVE 
GSR PSAB CHAIN DETECTED BY IDA0195A." 

The range variables (identified as DEBCNTMX, HEBCNTMX, VSAMCBMX, 
and MAXVCSLN) are grouped in the IDA0195A CSECT. Although the 
variables have been set high to allow for very large VSAM 
structures, they can be changed by using the service aid 
IMASPZAP ('SUPERZAP'). Modification requires a listing and 
possibly a dump of IDA0195A on the affected system. The 
variables are located in the following IDA0195A structure: 

Off.et 

o 
16 

20 

24 

28 

variable 

Visual ID 

DEBCNTMX 

HEBCNTMX 

VSAMCBMX 

MAXVCSLN 

Value 

EBCDIC: THRESHOLD VALUES 

Decimal 200 

Decimal 17 

Decimal 16 

Decimal 2C 
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The following list identifies the range variable that influences 
the display of specific data or chains of data: 

Data/Chain Nama Ranga Variabla 

TCB DEB Chain DEBCNTMX 

PSB chain of VGTT VSAMCBMX 

VGTT chain VSAMCBMX 

WSHD slot count DIM (WSHDSL n 
CPA WSHD chain VSAMCBMX 

WSHD chain VSAMCBMX 

VSRT internal CSL Ii st MAXVCSLN 

GSR VMT chain VSAMCBMX 

GSR HEB entries HEBCNTMX 

GSR PSB chain VSAMCBMX 

GSR PSAB chain VSAMCBMX 

Formatting of VSAM information will be suspended without an 
error message when one SNAP exceeds 256 CMBs or BIBs or when a 
HEB spans the PSB in which it resides. When the number of CMBs 
or BIBs exceeds 256, that portion of formatting produces no 
output, while other logic remains operative. Unlike the range 
variables, values for CMBs and BIBs cannot be modified. 
Increasing the BIB and CMB values requires a recompilation, but 
this should not be necessary since these limits exceed the DEB 
chain variable in size. 

Although covered by mainline SNAP's recovery routine, IDA0195A 
establishes its own ESTAE environment after gaining control. 
The ESTAE routine, RCVRRTN, returns control to mainline 
IDA0195A, which displays the message "IDA0195A DATA SUPPRESSED 
DUE TO ERROR" and concludes VSAM formatting with the message 
"END OF VSAM DATA". No retry is done and percolation from 
RCVRRTN occurs when: 

• No SDWA is available 

• SDWACLUP=ON (cleanup entry) 

• SDWANRBE=ON (error was not from this RB) 

• Previous retry under this SNAP caused RCVRRTN to gain 
control (recursion) 

RCVRRTN will attempt to record SDWA errors in SYS1.LOGREC, if 
retry is not successful. 

RECOVERY WITH GLOIAL SHARED RESOURCES 

When the user processes data with the GSR (global shared 
resources) option, a task in one address space issues the BLDVRP 
macro to build the VSAM resource pool in global storage. This 
address space is responsible for issuing the DLVRP macro to 
delete the resource pool. If the address space or the region 
control task or the job step task of the responsible address 
space terminates without issuing DLVRP, the control program 
assumes responsibility for deleting the resource pool. 
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When the use count (count of data sets open) for the resource 
pool (in the AMCBS, which is described in Catalog Diagnps;s 
Reference) drops to 0, the control program issues the DLVRP 
macro. 

When the control program forces resource-pool deletion, it sends 
the standard problem-determination message, IEC251I, to the 
operator and to the output data set of the task that had been 
responsible for issuing DLVRP. The following return codes (rc) 
and function codes (ccc) indicate what happened: 

rc 176 (BO) Control blocks were dumped into the SYS1.DUMP data 
set. 

rc 180 (B4) Only some control blocks could be dumped into the 
SYS1.DUMP data set. 

rc 184 (B8) No control blocks could be dumped into the 
SYS1.DUMP data set. 

ccc 148 (94) VSAM Close module IDA0200T issued DLVRP. 

ccc 149 (95) VSAM task Close executor, IDAOCEA2, issued DLVRP. 

In the SYS1.DUMP data set, the dumped control blocks are 
preceded by "IEC251I, VSAM GSR FORCE DLVRP DUMP DATA." These 
control blocks are dumped: 

• AMCBS 

• VSRT 

• WSHD and storage pointed to by it 

• CPA WSHD and storage pointed to by it 

• Control blocks and storage pointed to by the VSRT core save 
Ii sts (CSLs) 

For a forced deletion of the global resource pool, VSAM does 
D.21: 

• Set the ACBERFLG return code 

• Provide GTF tracing 

• Provide a message in the ACB message area 
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The I/O manager and the ISAM interface issue abends. The I/O J 
manager stores the reason code for an abend in register 2 and . 
stores all registers in the save area in the 10MB. Figure 73 
and Figura 74 on page 485 list and explain each occurrence of an 
abend. 

Reason 
Abend Code 

377(179) 4(04) 

633(279) 

8(08) 

12(OC) 

16(10) 

20(14) 

24(18 ) 

28(1C) 

4(04) 

20(14) 

Module 

IDAM19R3 

IGC121 

IGC121 

IGC121 

IGC121 
(PAGEOUT 
routine) 

IDA121A2 

IDA121A2 

IDA121A4 
CIDA121F4 
routine) 

IDA12IA4 

Explanation 

Error return from issuance of 
SETlOCK macro 

Invalid AMB or 10MB 

Invali d CPA 

Error in the PGFIX Routine 
(it returned a coda other than 
o or 8) 

Invalid buffer address 

Error in converting to real 
address with LRA instruction 

Block size not 4K (4096) for 
track overflow 

Invalid BUFC--the virtual 
storage originally assigned to 
the BUFC no longer belongs to 
the user 

Protection check indicated in 
the IOSB from the I/O 
supervisor (invalid buffer 
address assumed to be the 
reason) 

Figura 73. I/O-Management Abends 
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Error 

Error 
detected 
by 

Abend 
issued 
by Abend 

1C 001> The user did not specify a SYNAD exit routine. 

(a) I/O error 

(b) Invalidrequest 

VSAM 
i ni ti ally 
and BISAM 
during 
CHECK 

BISAM 

BISAM 
( IDAIIPM3) 

BISAM 

49( 031> 

(a) 

The user did not specify a SYNAD exit routine. 

(b) 

(c) 

(d) 

57< 039) 

~ 58(03A) 

59(03B) 

VSAM physical 
or logical 
error 

Invalid r~que5t 

Sequence check 

Length error 
(RDW greater 
than LRECL) 

End of data 
without EODAD 
routine 

VSAM ACB closed 
with warning 
messages 

Validity check 

VSAM 

VSAM 

LOAD 
<IDAIIPM1> 

LOAD 

VSAM 

CLOSE 
(IDA0200S) 

OPEN 
( IDA0192Il 

SYNAD 

SYNAD 

LOAD 

LOAD 

SCAN 
(IDAIIPM2 ) 

CLOSE 

OPEN 

Error indication set 
in DCB or DECB by 

SYNAD (DECB) 
<IDAIISMU 

BISAM (DECB) 

SYNAD 

GET and SEn 
routines of SCAN 
<IDAIIPM2) 

RESUME routine of 
LOAD 

LOAD 

EODAD routine 
of SCAN 

CLOSE 

Validity-check 
routine of OPEN 

Catalog values and DCB values for LRECL, KEYLE, or RKP don't correspond, or, with 
QISAM, DISP is specified OLD when the data set is being openad for output, and thara 
ara already records in the data set (implying RELOAD). 

Figura 74. ISAM-Intarface Abends 

Exception codas may ba sat in tha DCB (for QISAM procassing) or 
the DECB (for BISAM procassing) in connaction with 
ISAM-Interface abands. Figura 75 on page 486 and Figura 76 on 
page 487 giva tha Qxcaption codas. Excapt whara indicated, 
register 15 contains 8, for logical errors. 
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DECB corresponding Error J exception RPL feadback detected 
code Explanation coda(s) Explanation By 

DECIEXCI 

1 •.. .... Record not found 16(10) Record not found VSAM 
24(18) Record on VSAM 

unmountable volume 

• 1 .• Racord-length 108(6C) Record-length VSAM 
check check 

• • 1 . Space not found 28(1C) Data set not VSAM 
extendable 

· .. 1 Invali d request none No RPL ava i !able ISAM 
Interface 

20(14) Exclusive-control VSAM 
confli ct 

36(24) No key range VSAM 
defined for 
insertion 

64(40) Placeholder not VSAM 
available 

96(60) Key-change VSAM 
attempted 

· ... 1 ... Uncorrectable 4-24 A physical error VSAM 
I/O error (04-18) (Register 15 

contains 12(OC» 

· ... · 1 .• Unreachable A logical error VSAM 
block not covered by J another exception 

code 

· ... · . 1 . Overflow record none ISAM 
(indicated for all Interface 
READ requests) 

· ... · •• 1 Duplicate\record 8(08) Duplicate record VSAM 

DECBEXC2 

xxx x xx •• Reserved (always none 
0) 

· . 1 . Channel program none 
initiated by an 
asynchronous 
routine (naver 
indicated, 
always 0) 

· ... • •• 1 Previous macro was none ISAM 
READ KU Interface 

Figure 75. BISAM Exception Codes in Relation to VSAM Return Codes 
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L DEC8 correspondtng Error 
axcaptton RPL feedblck datachd 
coda Expllnltton codaCa) Exphnltton By 

DCBEXCDl 

1 •.• · ... Record not found none Record not found ISAM 
(SEn K for Interface 
delated record) 

16(10) Record not found VSAM 
24(18) Record on VSAM 

unmountable 
volume 

· 1 •• · ... Invali d devi ce none 
address (never 
indicated, always 
0) 

· . 1 . · ... Space not found 28(lC) Data set not VSAM 
extendable 

40(28) Virtual storage VSAM 
not available 

• •. 1 · ... Invalid request none Two consecutive ISAM 
SETl requests; Interface 
i nvali d SEn (I 
or IO); or invalid 
generic key (KEY=O) 

4(04) Request issued VSAM 
after reaching end 
of data 

20(14) Exclusive-control VSAM 

L 
conflict 

36(24) No key range VSAM 
defined for 
insertion 

64(40) Placeholder not VSAM 
available 

96(60) Key-change VSAM 
attempted 

· ... 1 ... Uncorrectable 4(04) Read error in data VSAM 
input error set 

8(08) Read error in VSAM 
index set 

12(OC) Read error in VSAM 
sequence set 
(Register 15 
contains 12(OC» 

Figure 76 (Part 1 of 2). QISAM Exception Codes in Relation to VSAM Return Codes 
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DECB 
exception 
code 

DCBEXCDI 

· ... · 1 .. 

· ... · . 1 . 

· ... • •• 1 

DCBEXCD2 

1 ... · ... 

· 1 .. 

• • 1 . 

· .. 1 

1 ••• 

· . .. . xxx 

Explanation 

Uncorrectable 
output error 

Unreachable 
block (input) 

Unreachable 
block (output) 

Sequence check 

Duplicate record 

DCB closed when 
error routine 
entered 

Overflow record 
(always indicated) 

length of logical 
record is greater 
than DCBLRECL 
only) 

Reserved 
(always 0) 

(VLR 

Ca .... espondlng 
RPL feedback 
code(s) 

16(10) 

20(14) 

24(18) 

none 

12(OC) 

8(08) 

none 

none 

none 

108(6C) 

Restricted "aterlals of II" 
Licensed "atertals - property of II" 

E .. ra .. 
detected 

Explanation By 

Write error in VSAM 
data set 
Write error in VSAM 
index set 
Write error in VSAM 
sequence set 
(Register IS 
containl!5 12(OC» 

A logical error VSAM 
covered by another 
exception code 

A logical error VSAM 
not covered by 
another exception 
code 

Sequence check ISAM 
(during resume Interface 
load only) 
Sequence check VSAM 

Duplicate record VSAM 

Error in Close VSAM 

ISAM 
Interface 

length of logical ISAM 
record is greater Interface 
than DCBLRECL (VLR 
only) 
Invali d record VSAM 
length 

Figure 76 (Part 2 of 2). QISAM Exception Codes in Relation to VSAM Return Codes 

TERnRPL PROCESSING 

TERMRPL is a function used by a system component's ESTAE routine 
to release the VSAM resources associated with a request (RPL) 
belonging to II job that was abnormally terminated by a CANCEL or 
FORCE command. TERMRPL uses the RPL interface and will only 
free up the resources held by a specific RPL. 

It is the user's responsibility to determine which requests 
belong to the terminated job and issue TERMRPL againl!5t those 
requests. To ensure no I/O requests will be in process and that 
no asynchronous exit will be taken during the TERMRPL process, 
the user must specify PURGE=HALT, ASY=NO when issuing the ESTAE 
macro. 
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When calling TERMRPL, the ESTAE routine must be: 

• In Key 0 

• In Supervisor state 

• Running under the same ASCB as the original terminated 
request. 

Unless the TERMRPL request is rejected with a logical error 48 
or 52, the RPL is disconnected and any positioning for this RPL 
prior to the TERMRPL request will be lost. 

No attempt is made to resume or complete the outstanding 
input/output operations of the terminated request. As a result, 
the data set mayor may not reflect the request being 
terminated. If the request is terminated during its I/O 
operation, an information code is returned in RPLERRCD to 
indicate that the data set may have an error. 

TERMRPL cannot restart synchronous requests that are in the 
terminated address space. Asynchronous processing is not 
supPorted by TERMRPL. 

If End of Volume (EOV) is in process at the time TERMRPL is 
issued, the request is rejected and a logical error code will be 
returned to the user. 

Tests are made to ensure that the user is in key 0 and 
Supervisor state and that the RPL options and data set 
attributes are valid ones before the TERMRPL processing 
continues. See the description of logical error code 48 for the 
detailed description of the invalid data set attributes or RPL 
options. A test is also made to prevent TERMRPL recursion. 
(See logical error code 52.) 

If the specified request (RPL) is not active or the associated 
string is not active, no operation is performed by TERMRPL. 

An assembler macro interface is provided to use the TERMRPL 
macro: 

[lAQalJ TERMRPL RPL=address 

where: 

~ 
is one to eight characters that provides a symbolic address 
for the TERMRPL macro. 

RPL=address 
specifies the address of the request parameter list that 
defines the terminated request. You may specify the 
address in register notation (using a register from 1 
through 12, enclosed in parentheses) or specify it with an 
expression that generates a valid relocatable A-type 
address constant. 

Upon completion of the request, TERMRPL will set a return code 
in register 15, RPLERREG, and RPLERRCD: 

Reg lS condition 

0(0) TERMRPL request completed successfully. 

4(4)' RequQst was'not accepted; the specified RPL does not 
point to an active string. 

8(S) TERMRPL request is terminated because of a logical 
error; see error code in RPLERRCD. 
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When register 15 is zero, RPLERREG is zero. In addition, 
RPLERRCD will contatn one of the following information codes l 

Cod. Condition 

OCO) TERMRPL request completed successfully. No unusual 
conditions were detected. 

32(20) Request deferred for a resource held by the terminated 
RPL is asynchronous and cannot be restarted by TERMRPL. 

36(24) Possible data set error condition was detected by 
TERMRPL: 

• The request was abnormally termtnated in the middle 
of its I/O operation, or 

• One of the data/index BUFCs of the string contains 
data that needs to be written (BUFCMW=ON), but it 
was invalidated by TERMRPL. 

40(28) Error in PLH data BUFC pointer was detected by TERMRPL 

When register 15 is eight, RPLFRREG is eight. In addition, 
RPLERRCD will contain one of the following logical error codes: 

Coda Condition 

48(30) Invalid options, data set attributes, or processing 
conditions specified for TERMRPL request: 

• CHV processing 

• The specified RPL is asynchronous 

• Chained RPLs 

• PATH processing 

• Shared resources CLSR/GSR) 

• Create mode 

• RRDS 

• Data set contains spanned records 

• User not in Key 0 and supervisor state 

• EOV in process (secondary allocation) 

52(34) The previous request was TERMRPL. 
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GLOSSARY 

ACRONYMS AND ABBREVIATIONS 

Following is an alphabetized list of the 
acronyms and abbreviations used in this 
book and in the VSAM code listings. If 
you do not find the term you are looking 
for, see the index or the IBM Vocabulary 
for Pata Processing. Telecommunications. 
and Offjce Systems, GC20-1699. 

ABENP 
ABP 

ACB 
ADDR 

APR 
AIX 
AMB 
AMBL 
AMBXN 
AMPSB 

AMS 
ARPB 
ASCB 

BIB 
BISAM 
BLPRM 
BSPH 
BUFC 
BWP 

C 
C/R 
CA 
CATX 

CBUF 
CCB 
CHKPT 
CI 
CIDF 

CLW 

CMB 
CNV 

CPA 
CRA 
CSA 
CSL 
CVT 

DCB 
DPHAME 
DEB 
DIR 
DIWA 
DSCB 
DSL 
DSHAME 
DSORG 

abnormal end 
actual block processor (either 
the 10M module IPA121A2 or the 
10M communication vector 
table) 
access method control block 
addressed processing or 
addressed 
same as ADDR 
alternate index 
access method block 
access method block list 
access method block extension 
access method data statistics 
block 
access method services 
address range definition block 
address-space control block 

base information block 
basic ISAM 
resource pool parameter list 
buffer subpool h~ader 
buffer control block 
backward (processing) 

Close 
checkpoint/restart 
control area 
option to open ICF catalog 
without SVC26 
control block update facility 
command control block 
checkpoint 
control interval 
control interval definition 
field 
close work area (mapped by 
IPACLWRK) 
cluster management block 
control interval or 
control-interval processing 
channel program area 
catalog recovery area 
common service area 
core save list 
communication vector table 

data control block 
data definition name 
data extent block 
direct processing 
data insert work area 
data set control block 
DEB save list 
data set name 
data set organization 
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ECB 
ECKP 

EPB 
ENDREQ 
EOP 
EOF 
EOV 
EP 
ERFLG 
ESL 
EX CD 
EXCP 
EXLST 
Ext Proc 

FKS 
FS 
FWD 

GC 
GEN 
GSR 

HEB 

ICF 
ICIP 

ICWA 
IP 
IPAL 

II 
IICB 
IMWA 
Int Proc 
I/O 
lOB 
10M 
10MB 
IOMBXN 
IOSB 
IRF 
ISAM 

JFCB 
JSCB 
JSTCB 

KEQ 
KEY 
KGE 

L 
LLOR 

LPMB 

LSR 

MACR 
MOD 
MSS 
MSVI 
MWA 

event control block 
extended count-key-data 
architecture 
extent definition block 
end the request 
end of data 
end of file 
End of Volume 
external procedure entry point 
error flags 
enqueue save list 
exceptional conditions 
execute channel program 
exit list 
external procedure 

full key search 
free space 
forward (processing) 

type code (group code) 
generic key search 
global shared resources 

header element block 

integrated catalog facility 
improved control-interval 
processing 
index create work area 
identifier 
indirect data-address list 
(real page list) 
ISAM Interface 
ISAM interface control block 
index modification work area 
internal procedure 
input/output 
input/output block 
I/O management 
I/O-management block 
I/O-management block extension 
I/O-supervisor block 
interrupt recognition flag 
indexed sequential access 
method 

job file control block 
job step control block 
job step task control block 

search on key equal 
keyed o!Iccessing 
search on key greater or equal 

link 
least length of record (that 
contains all key fields) 
logical-to-physical mapping 
block 
local shared resources 

macro reference 
module 
Mass Storage System 
mass storage volume inventory 
module work area 
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n 
HSI 
HSP 
HUP 

o 
O/C/EOV 
OFlG 
OPTCD 
OPW 

OPWA 
OPWRK 

PFL 
PFPL 

PlOD 
PLH 
PROC 
PSB 
PSL 
PSR 

PSW 

QISAM 

RAB 
RBA 
RDF 
RM 
Rn 
RPL 
RPLE 

RPS 
RRDS 
RTM 
RTH 

SCIB 
SCRA 

SDWA 
SEQ 

SIOO 

integer number 
next sequential instruction 
next string position 
no update 

Open 
Open/Close/End of Volume 
open flags 
option code 
open work area (mapped by 
IDAOPWRK) 
common O/C/EOV base work area 
VSAM O/C/EOV ACB work area 
(mapped by IDAOPWRK) 

page fi x Ii st 
PGFIX parameter list (same as 
PFU 
problem-state I/O driver 
placeholder list 
procedure 
protected sphere block 
page SCive list 
Programming Systems 
Representative 
program status word 

queued ISAM 

record area block 
relative byte address 
record definition field 
record management 
general-purpose register n 
request parameter list 
request parameter list 
extension 
rotational position sensing 
relative record data set 
recovery/termination manager 
routine 

search compressed index block 
catalog recovery area in 
system storage 
system diagnostic work area 
sequential or sequential 
processing 
supervisor-state I/O driver 
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SKP 

SMF 
SRA 
SRB 
SSCR 
SSL 
SST 
STRNO 
SVC 

TCB 
TIOT 
TSO 

UCB 
UCRA 

UPD 
UPT 
USAR 

USVR 

VAT 
VCRCORE 
VCRT 
VGTT 
VIOT 
VMT 
VPL 
VRP 
VSAM 
VSI 
VSL 

VSRT 
VTOC 
VVIC 
VVOS 
VVR 

WAX 
WSHO 
WTG 

XCTL 
XPT 
XREF 

skip sequential or skip 
sequential processing 
system management facilities 
sphere record area 
service request block 
subsystem checkpoint record 
swap save list 
set sector table 
number of RPL strings 
supervisor call 

task control block 
task I/O table 
time sharing option 

unit control block 
catalog recovery area in 
user's storage 
update mode (or data modify) 
upgrade table 
user security-authorization 
record 
user security-verification 
routine 

valid-AMBL table 
VSAM checkpoint/restart core 
VSAM checkpoint/restart table 
VSAM global termination table 
valid-10MB table 
volume mount table 
virtual page list 
VSAM resource pool 
virtual storage access method 
VSAM shared information 
virtual subarea list (same as 
PFL or PFPL) 
VSAM shared resource table 
volume table of contents 
(replaced by MSVI) 
VSAM volume data set 
VSAM volume record 

work area for path processing 
working storage header 
where-to-go table 

transfer control (macro) 
checkpoint 
cross reference 
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DEFINITIONS OF TERHS USED IN THIS BOOK 

Access Hethod services. A multifunction 
service program that defines VSAM data 
sets and allocates space for them, 
converts indexed sequential data sets to 
key-sequenced data sets with indexes, 
modifies data-set attributes in the 
catalog, reorganizes data sets, 
facilitates data portability between 
operating systems, creates backup copies 
of data sets and indexes, helps make 
inaccessible data sets accessible, and 
lists data-set records and catalog 
entries. 

addressed direct access. The retrieval 
or storage of a data record identified 
by its relative byte address, 
independent of the record's location 
relative to the previously retrieved or 
stored record. (See also keyed direct 
access, addressed sequential access, and 
keyed sequential access.) 

addressed sequential access. The 
retrieval or storage of a data record in 
its entry sequence relative to the 
previously retrieved or stored record. 
(See also keyed sequential access, 
addressed direct access, and keyed 
direct access.) 

alternate index. A collection of index 
entries organized by the alternate keys 
of its associated base data records. 

alternate-index cluster. The data and 
index components of an alternate index. 

application. As used in this 
publication, the use to which an access 
method is put or the end result that it 
serves; contrasted to the internal 
operation of the access method. 

base cluster. A key-sequenced or 
entry-sequenced cluster over which one 
or more alternate indexes are built. 

candidate volume. A direct-access 
storage volume that has been defined in 
a VSAM catalog as a VSAM volume; VSAM 
can automaticallY allocate space on this 
volume, as needed. 

catalog. (See master catalog and user 
catalog.) 

catalog recovery area. (~CRA.) 

CIDF. Control interval definition 
field. The 4-byte control-information 
field at the end of a control interval 
that gives the displacement from the 
beginning of the control interval to 
free space and the length of the free 
space. If the length is 0, the 
displacement is to the beginning of the 
control information. 

cluster. A combination of related VSAM 
data SEts, identified by one name in a 
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VSAM catalog and requlrlng a single DD 
statement. A key-sequenced data set and 
its index form a cluster; an 
entry-sequenced data set alone forms a 
cluster. 

collating sequence. An ordering 
assigned to a set of items, such that 
any two sets in that assigned order can 
be collated. As used in this 
pUblication, the order defined by the 
System/370 8-bit code for alphabetic, 
numeric, and special characters. 

compendium. A compendium gathers 
together and presents in concise form 
all the essential facts and details 
about a VSAM functional unit. 

component. As used in this book, a 
group of modules that perform a 
function, such as I/O Management. 

compression. (~key compression.) 

control area. A group of control 
intervals used as a unit for formatting 
a data set before adding records to it. 
Also, in a key-sequenced data set, the 
set of control intervals pointed to by a 
sequence-set index record; used by VSAM 
for distributing free space and for 
placing a sequence-set index record 
adjacent to its data. 

control-area split. The movement of the 
contents of some of the control 
intervals in a control area to a newly 
created control area, to facilitate the 
insertion or lengthening of a data 
record when there are no remaining free 
control intervals in the original 
control area. 

control interval. A fixed-length area 
of auxiliary-storage space in which VSAM 
stores records and distributes free 
space. It is the unit of information 
transmitted to or from auxiliary storage 
by VSAM, some integer multiple of 
blocksize. 

control-interval split. The movement of 
some of the stored records in a control 
interval to a free control interval, to 
facilitate the insertion or lengthening 
of a record that won't fit in the 
original control interval. 

CRA. catalog recovery area. An 
entry-sequenced data set that exists on 
each volume owned by a recoverable 
catalog, including the catalog volume 
itself. The CRA contains 
self-describing records as well as 
duplicates of catalog records that 
describe the volume. 

data 1ntegrity. Preservation of data or 
programs for their intended purpose. As 
used in this publication, the safety of 
data from inadvertent destruction or 
alteration. 
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data record. A collection of items of 
information from the standpoint of its 
use in an application and not from the 
standpoint of the manner in which it is 
stored (see also stored record). 

data security. Prevention of access to 
or use of data or programs without 
authorization. As used in this 
publication, the safety of data from 
unauthorized use. theft. or purposeful 
destruction. 

data set. The major unit of data 
storage and retrieval in the operating 
system, consisting of data in a 
prescribed arrangement and described by 
control information to which the system 
has access. As used in this 
publication, a collection of fixed- or 
variable-length records in auxiliary 
storage, arranged by VSAM in key 
sequence or in entry sequence. (~ 
~ key-sequenced data set and 
entrY-sequenced data set.) 

data space. A storage area defined in 
the volume table of contents of a 
direct-access volume for the exclusive 
use of VSAM to store data sets. indexes, 
and catalogs. 

direct access. The retrieval or storage 
of data by a reference to its location 
in a data set rather than relative to 
the previously retrieved or stored data. 
(See also addressed direct access and 
keyed direct access.) 

distributed free space. Space reserved 
within the control intervals of a 
key-sequenced data set for inserting new 
records into the data set in key 
sequence; also. whole control intervals 
reserved in a control area for the same 
purpose. 

entry sequence. The order in which data 
records are physically arranged in 
auxiliary storage, without respect to 
their contents. (Contrast to key 
sequence.) 

entry-sequenced data set. A data set 
whose records are loaded without respect 
to their contents. and whose relative 
byte addresses cannot change. Records 
are retrieved and stored by addressed 
access, and new records are added at the 
and of the data set. 

extent. A continuous space allocated on 
a direct-access storage volume, reserved 
for a particular data space or data set. 

external procedure. A procedure that 
can be called by any other VSAM 
procedure; a procedure whose name is in 
the module's (assembler listing) 
"external symbol dictionary." 

fteld. In a record or a control block, 
a specified area used for a particular 
category of data or control information. 
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free space. (~distributed free 
space.) 

generic key. A high-order portion of a\ 
key, containing characters that identify ~ 
those records that are significant for a 
certain application. For example, it 
might be desirable to retrieve all 
records whose keys begin with the 
generic key AD, regardless of the full 
key values. 

global storage. Virtual storage that is 
not part of a user's private address 
space. 

GSR. global shared resources. (~ 
shared resources.> 

horizontal extension. An extension 
record pointed to by a catalog record's 
extension field. (¥S~e~e~aAIAs~o vertical 
extension.) 

horizontal pointer. A pointer in an 
index record that gives the location of 
another index record in the same level 
that contains the next key in collating 
sequence; used for keyed sequential 
access. 

index. As used in this pUblication, an 
ordered collection of pairs, each 
consisting of a key and a pointer, used 
by VSAM to sequence and locate the 
records of a key-sequenced data set; 
organized in levels of index records. J. 
(See also index level, index set, and .. 
sequence set.> 

index entry. A key and a pointer paired 
together, where the key is the highest 
key (in compressed form) entered in an 
index record or contained in a data 
record in a control interval, and the 
pointer gives the location of that index 
record or control interval. 

index level. A set of index records 
that order and giVe the location of 
records in the next lower level or 
(sequence set record) that give the 
location of control intervals in the 
control area that it is associated with. 

index record. A collection of index 
entries that are retrieved and stored as 
a group. (Contrast to data record.> 

index replication. The use of an entire 
track of direct~access storage to 
contain as many copies of a single index 
record as possible; reduces rotational 
delay. 

index set. The set of index levels 
above the sequence set. The index set 
and the sequence set together comprise 
the index. 

index upgrade. The process of 
reflecting changes made to a base 
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cluster tn its associated alternate 
indexes. 

~ integrity. C~ data integrity.) 

tnternll procedure. A procedure that 
can be called only by other procedures 
wi thi n the modula. (See ahp external 
procedure.) 

XSA" interflce. A set of routines that 
allow a processing program coded to use 
ISAM Cindexed sequential access method) 
to gain access to a key-sequenced data 
set with an index. 

key. One or more characters within an 
item of data that are used to identtfy 
it or control its use. As used in this 
publication, one or more consecutive 
characters taken from a data record, 
used to identify the record and 
establish its order with respect to 
other records. (511 aho key fi eld and 
generic key.) 

key compresston. The elimination of 
characters from the front and the back 
of a key that VSAM does not need to 
distinguish the key from the preceding 
or following key in an index record; 
reduces storage space for an index. 

key field. A field located in the same 
position in each record of a data set, 
whose contents are used for the key of a 
record. 

key sequence. The collating sequence of 
data records, determined by the value of 
the key field in each of the data 
records. May be the same as, or 
different from, the entry sequence of 
the records. 

key-sequenced data set. A data set 
whose records are loaded in key sequence 
and controlled by an index. Records are 
retrieved and stored by keyed access or 
by addressed access, and new records are 
inserted in the data set in key sequence 
by means of distributed free space. 
Relative byte addresses of records can 
change. 

keyed dtrect access. The retrieval or 
storage of a data record by use of an 
index that relates the record's key to 
its relative location in the data set, 
independent of the record's location 
relative to the previously retrieved or 
stored record. (S,e also addressed 
direct access, keyed sequential access, 
and addressed sequential access.) 

keyed sequenttal access. The retrieval 
or storage of a data record in its key 
sequence relative to the previously 
retrieved or stored record, as defined 
by the sequence set of an index. (~ 
~ addressed sequential access, keyed 
direct access, and addressed direct 
access.) 
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local storage. Virtual .torage tn a 
u.er's private addre ••• pace. 

LIR. local shared resource.. (iRa 
shared resource •. ) 

mls. sequential insertion. A techntque 
VSAM u.e. for keyed .equential insertion 
of two or more record. in .equence into 
a collating po.ition in a data sets 
more efficient than inserting each 
record dtrectly. 

ma •• storage volume. Two data 
cartridge. in the IBM 3850 Ma •• Storage 
Sy.tem that contain information 
equivalent to what could be .tored on a 
direct-access storage volume. 

ma.ter cltalog. A key-.equenced data 
.et with an index containing extensive 
data-set and volume informatton that 
VSAM require. to locate data set., to 
allocate and deallocate .torage space, 
to verify the authorization of a program 
or operator to gain access to a data 
set, and to accumulate usage stati.tic. 
for data set •. 

memory. As u.ed in this book, a synonym 
for the private address space in virtual 
storage. 

module. The unit of code that i. 
link-edited. A program module has at 
lea.t one procedure, and may have many. 

plssword. A unique .tring of character. 
.tored in a catalog that a program, a 
computer operator, or a terminal u.er 
must supply to meet security 
requirements before a program gatns 
access to a data .et. 

path. A named, logical entity compo.ed 
of one or more clusters Can alternate 
index and its base cluster, for 
example) . 

phystcal record. On a track of a 
direct-access storage device, the .pace 
between interrecord gaps. 

pointer., An address or other indication 
of location. For example, an RBA i. a 
pointer that gives the relative location 
of a data record or a control interval 
in the data set to which it belongs. 
(See also horizontal pointer and 
vertical pointer.) 

portabiltty. The ability to use VSAM 
data sets with different operating 
systems. Volumes whose data sets are 
cataloged in a user catalog can be 
demounted from storage devices of one 
system, moved to another sy.tem, and 
mounted on storage devices of that 
system. Individual data sets can be 
transported between operating systems 
using Access Method Service.~ 

prtme index. The index component of a 
key-sequenced data set having one or 
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more alternate indexes. (See also index 
and alternate index.) 

prime key. The key of reference for a 
key-sequenced data set when it was 
loaded. (~J...s key.) 

procedure. A functional unit of ~SAM 
code that is entered only at one entry 
point and exits at the end of the 
procedure (the last line of the 
procedure's code). The procedure can 
call (transfer control, with a return to 
the procedure expected) other procedures 
within the module (internal calls) and 
can call other. procedures in other V5AM 
modules (external calls). (See also 
internal procedure and external 
procedure.) 

random access. (~direct access.) 

RIA. Relative byte address. The 
displacement of a data record or a 
control interval from the beginning of 
the data set to which it belongs; 
independent of the manner in which the 
data set is stored. 

RDF. Record definition field. A 3-byte 
control-information field to the left of 
the CIDF in a control interval that 
gives the length of a record in the 
control interval or the number of 
consecutive records having the same 
length. 

record. (~index record, data record, 
stored record.) 

relative byte address. (~RBA.) 

relative record data set. A data set 
whose records are loaded into 
fixed-length slots. 

relative record number. A number that 
identifies not only the slot in a 
relative record data set but also the 
record occupying the slot. 

replication. (~index replication.) 

reusable data set. A VSAM data set that 
can be reused as a work file, regardless 
of its old contents. 

security. (~data security.) 

segment. The portion of a spanned 
record contained within a control 
interval. (See also spanned record.) 

sequence set. The lowest level of the 
index of a key-sequenced data set; it 
gives the locations of the control 
intervals in the data set and orders 
them by the key sequance of the data 
records they contain. The sequence set 
and the index set together comprise the 

. index. 
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sequantial access. The retrieval or 
storage of a data record in either its J ... 
entry sequence or its key sequence, 
relative to the previously retrieved or 
,tored record. (See also addressed 
sequential access and keyed sequential 
access.) 

shared resources. The sharing of a pool 
of I/O-related control blocks, channel 
programs, and buffers among several VSAM 
data sets open at the same time. 
Resources are shared either locally 
(LSR) or globally (GSR). 

skip sequential access. Keyed 
sequential retrieval or storage of 
records here and there throughout a data 
set, skipping automatically to the 
desired record or collating position for 
insertion: VSAM scans the sequence set 
to find a record or a collating 
position. 

spanned record. A record whose length 
exceeds control-interval length and, as 
a result, crosses or spans one or more 
control-interval boundaries within a 
single control area. 

sphere. The collection of base cluster, 
alternate indexes, and upgrade alternate 
indexes opened to process one or more 
paths related to the same Base 
Information Block (BIB). 

stored record. A data record, together .~ 
with its control information, as stored ~ 
in auxiliary storage. 

string. The part of a control block 
structure built around a placeholder 
(PlH) that enables VSAM to keep track of 
one position in the data set that the 
control block structure describes. 

upgrade set. All the alternate indexes 
that VSAM has been instructed to update 
whenever there is a change to the data 
component of the base cluster. 

user catalog. A catalog used in the 
same way as the master catalog, but 
optional and pointed to by the master 
catalog, and also used to lessen the 
contention for the master catalog and to 
facilitate volume portability. 

vertical extension. An extension record 
pointed to by a set-of-fields pointer in 
the object's base catalog record or its 
horizontal extension. (See also base 
catalog record and horizontal 
extension.) 

vertical pointer. A pointer in an index 
record of a given level that gives the 
location of an index record in the next 
lower level or the location of a control 
interval in the data set controlled by 
the index. 
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ABDUMP 477 
abend macro 

issued by I/O management 198, 203, 
484 

issued by ISAM interface 485 
issued by Open/Close/End of 
Volume 51 

Abnormal End Appendage 
IDA121A4 459 

ABP control block I/O-management 
communication vector table 

description of 341 
mapped by IEZABP macro 437 

ACB control block 
conditions before open 41 
description of 342 
mapped by IFGACB macro 437 
STRNO parameter and the number of 

placeholders 71 
used during 

Close processing 27, 41 
Open processing 11 
restart processing 61, 63, 65 

ACB macro 434 
ACBMERGE IDA01921 11 
ACQUIRE Ma5~ Storage System 

End-of-Volume 165, 279 
Open 209 
temporary Close 45, 221 

add-to-end processing 
during data set creation 83 
during key-sequenced data set 
modification 105 

adding a control interval to the data 
set for the user's program 

addressed direct GET 77 
addressed processing 137 
addressed sequential GET 81 
restrictions 71 

ADVPLH IDA019RR 81 
ADVPLH IOA019R4 81, 234 
allocating space to a VSAM data set or 

key range 165 
ALLOCSPC IDA0557B 163, 165 
alternate index 

Close processing 30, 34, 44 
control block structure 333 
format 323 
Open processing 18, 20 
path processing 150 
record mapped by IOAAIR macro 434 
temporary Close processing 44 
upgrade processing 152, 267, 268 

See also path processing 
AMB control block 

built by Open 13, 209 
description of 346 
mapped by IDAAMB macro 434 
used during 

End-of-Volume processing 162 
restart processing 61 

validated by I/O management 192, 193 
AMBL control block 

built by Open 13, 209 

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

description of 349 
mapped by IDAAMBL macro 434 
used during 

Open processing 11 
AMBXN control block 

built by Open 13, 209 
description of 352 
mapped by IDAAMBXN macro 434 
used by 

End-of-Volume 162 
AMCBS--access method control block 
structure block 353 

AMDSB control block 
built by Open 13, 209 
description of 355 
mapped by IDAAMOSB macro 434 
used during restart processing 63 

AMEMTERM IDAOCEA2 51 
AMP JCL DD parameter 

used to specify ISAM SYNAD 
routine 23 

used to start trace function 442 
AMSMERGE IDA01921 23 
appendages, end, I/O management 201 
ARDB control block 

built by Open 13, 209 
description of 356 
mapped by IDAARDB macro 434 
used dUring restart processing 63 

ARDBSCH IDA0557B 163 
argument control entry 184, 186 
ASCB control block 52 
assignment of placeholders to a request 
string--effect of ENDREQ on 71 

asynchronous processing CHECK 
description of 131 

asynchronous request--deferred 75 
auxiliary storage manager 197-201, 280 

backward processing, retrieval 80 
BFRMERGE IDA01921 23 
BIB control block 

description of 357 
mapped by IDABIB macro 435 
used by Virtual Storage 

Management 472 
BISAM basic indexed sequential access 
method request translation 

See also ISAM Interf 
See also ISAM interface 
description of 168 
exception codes in relation to VSAM 
return codes 486 

BLDAMBL IDA0192F 17, 19, 21 
BLDBUFC IDA0192Y 11, 47 
BLDBUFR IDA01921 23 
BLDCMB IDA0192F 17, 19, 198 
BLDODEB IDA0192A 11 
BLDENQPL IDA0192A 13 
BLDIDAL IGC121 194 
BLOIICB IDA0192I 11 
BLDLISTS IDA0192A 13 
BLDOPEN IOAOA05B 63 
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BLDRPL IDA0192I 23 
BLDUPGRD IDAOA05B 63 
BLDVAT IDA0192Y 47 
BLDVPL IGC121 193 
BLDVRP 

macro 438, 440 
method of operation 46, 477 
program organization 224 
recovery 47, 478 

BLDVRP IDA0192Y 47 
BLDVRP/DLVRP ESTAE routfne IDAOCEA4 47 
BLDVSRP IDAOA05B 63 
BLDVSRT IDA0192Y 47 
BLDWSHD IDA0192Y 47 
blocksize 315 
BLPRM parameter list 

dascribed 359 
in itt a 11 zed 63 
mapped by IDABLPRM 359, 435 

BSPH control block 
description of 361 
mapped by IDABSPH macro 435 
processing with shared 

resources 144, 148 
BUFC control block 

built by Open 13, 209 
description of 362 
mapped by IDABUFC macro 435 
used by I/O management 193 
used during CHECK processing 131 

buffer assignment to create-mode PUT 
processing 83 

buffer managem~nt 
freeing buffers 154 
locating the next data control 

I ntarval 160 
method of operation 154 
program organization 270 
reading a data control interval into 
a buffer 156 

reading an index control interval 
into a buffer 158 

buffers built for ISAM-interface 
user 24 

BUILDDEB IDA0192I 23 
BUILDFS IDA019RE 103 
BUILDFS IDA019SA 246 
building a control block at execution 

time--GENCB processing 185 
building an index entry 

after a control area split 105 
for data set modification 110 

building an SSCR 58 
BUILDREC IDA019RJ 117, 121 

CALLABP IGC121 194 
candidate volume--and End-of-Volume 
processi ng 165 

CATALC IDA0557B 163 
catalog 13 
catalog recovery area 

Close 32 
Open 13 

catalog, 3 
CATBLK IDA0557B 165 
CATLAC IDA0557B 165 
CATLG macro SVC 26 438 
CATLOCDS IDA0557A 165 
CATLOCRB IDA0557B 165 
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CATLOCXT IDA0557B 165 
CATUPD IDA0557B 163 
CATUPDVO IDA0557B 165 
CBINIT IDA0200B 39 
CBRELE IDA200B 39 
channel program 

format 369 
CHECK request 

and the user's SYNAD exft 
routine 131 

tssued by a BISAM-user's program 169 
Checkpoint process'ng 

program organization 226 
CHGEPTRS IDA121A4 203 
CHKIOMB IGC121 193 
CHNAMBL IDA0192F 17 
CHNGDUMP command 477 
CIFULL IDA019RM 244 
CLEANUP IDAOI96C 59 
CLEARSEG IDA019RS 101, ·123" 244 
CLNUP IDA0192A 23 
Close 

diagnosttc informatton 473 
method of operation 27 
summary of 3 

Close CTYPE=n 
See also Close 
method of operatton 42 
program organization 220 

CLOSE macro 
See also Close 
issued by ISAM-interface Close 27 

Close modules 
IFG0200N 27, 218 
IFG0200T 27, 216, 217 
IFG0200V 27, 214, 432 
IFG0200W 41 
IFG0200Y 41 
IFG0202L 41 
IGC00020 27 

Close modules, control program 
IFG0200W 41 
IFG0200Y 41 

Close work area 
See CLW work area 

CLOSEACB IDA0200S 27 
closing a VSAM cluster 

from a VSAM-user's program 26, 216 
from an ISAM-user's program 26, 214 

closing more than one VSAM data set at a 
time 41 

CLSBASE IDA0200T 27 
CLSPATH IDA0200T 27 
CLSPHERE IDA0200T 28 
CLSUPGR IDA0200T 35 
CLW work area 

description of 365 
getting dump of 477 
mapped by IDACLWRK macro 365, 435 

CMB control block 
description of 366 
mapped by IDACMB macro 435 
used by Virtual Storage 

Management 472 
communication with VSAM, 2 
compression, key--for an index entry 

processi ng 113 
COMPRS IDA019RH 111, 259 
CONBASE IDA0192A 13 
connecting a user's program to a data 

sat--Open processing 11 
COHPATH IDA0192F 21 
control area 
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control block interrelationships 
before and after data set 
sharing 324, 327 

data-AMB structure 332 
index-AMB structure 334 
path processing 329, 331 
shared resources 335, 337 
splitting 250, 318 
virtual storage management 472 
VSAM control block structure--ISAM 
user 325 

VSAM control block structure--YSAM 
user 324 

control block chains in CSA 480 
control block identifiers 339 
control block manipulation 

building--GENCB processing 185 
displaying--SHOWCB processing 187 
modifying--MODCB processing 187 
return codes 466 
summary of 3 
tQ~ting--TESTCB processin~ 187 

control block placement in subpools 2, 
338 

control blocks recorded by the 
Generalized Trace Facility 441 

control blocks shared between two or 
more user programs 

description of 326, 331 
control blocks, getting a dump of 477 
control flow report, description of 427 
control interval 

definition field CIDF 318 
format 315 
free space in a 315 
record definition field RDF 317 
split interruption 5, 77, 81, 103, 

235 
splitting 249, 317 

control interval access 
GET processing 134, 139 
GETIX processing 134 
improved 134, 138 
PUT processing 

adding a new control interval 136 
restrictions 139 
updating a control interval 138 

PUTIX processing 138 
reading a control interval into a 
buffer 157 

restrictions 70 
control interval definition field 

CrDF 318 
control program communication with 

VSAM 2 
CONVERT IGC121 193 
COUNT IDA019RJ 121 
CPA control block 

chained together by I/O 
management 193 

description of 367 
mapped by IDACPA macro 435 

create-ENDREQ processing 128 
creating a key-sequenced data set 

building an index entry for a 
completed data control interval 90 

description of 86 
getting a new free-space control 
area 88 

getting a new free-space control 
interval 86 

inserting an index entry for a new 
index record at the next higher 
lavel 96 
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creating an ACB, EXlST, or RPL--GEHCB 
processing 185 

creating space to insert a new or 
modified record in a data control 
interval 102 

cross-reference 
microfiche reports, description 
of 427 . 

CSA, dumping control blocks in 477 
CSL control block 

built by Open 13 
description of 372 
mapped by IDACSL macro 435 
recovery of global storage 52 
virtual storage management 472 

CTGFL control block 
mapped by IEZCTGFL macro 437 
used during Open processing 13 

CTGPL control block 
mapped by IEZCTGPL macro 437 
used during Open processing 13 

curr@nt cluster information in OPW 403 
CVT macro 434 

DADSM, Scratch Routine 223 
data AMB control block structure 

base cluster 332 
data area-definition macros 434 
data management resource manager 

IFGOTCOA 51 
data record 

control-interval split 316 
format 315 
record definition field RDF 317 

data request processing 70 
data set creation 

entry-sequenced data set 83 
key-sequenced data set 84, 257 
relative record data set 140, 263 

data set format 
control-area format 318 
control-interval format 315 
data record format 315 
description of 315 

Data set management 
Close 

See Close 
getting dump of Open, Close, and 

End-of-Volume work areas 474 
method of operation 10 
Open 

See Open 
program organization 206 
recovery routines 209, 473 
summary of 3 

data sets shared between two or more 
user programs 

control block structure 
before and after sharing 327 
path processing 331 

during Open processing 10 
data space, verifying a non-YSAM 
caller's authorization to process data 
sets in 223 

DATARTY IDA019R4 81, 232 
DBDCVAL IDA0192Y 47 
DCB control block 

conditions before open 27 
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exception codes, ISAM, in relation to 
VSAM return codes 485 

reset of module address fields 27 
DCB exit routine 23 
DCBEXIT IDA01921 23 
DCBIHIT IDA01921 24 
DCBMERGE IDA01921 23 
DCRUCBCT IDA0200T 35 
DEB control block 

built during Open processing 23, 209 
removing it from the TCB's DEB 
chain 41 

used during 
processing 

used during 
used during 

65 

End-of-Volume 
165 

Open processing 11 
restart processing 

DEBCHK macro 39, 45, 438 
DEBCHTMX IDA0195A 481 

61. 

DECB exception codes, ISAM, in relation 
to VSAM return codes 488 

DECGVSRT IDAOCEA2 53 
DECHHDEB IDA0200T 41 
deferred requests 

asynchronous 75 
synchronous 75 

DEHOOK IDA0200B 39 
DEHOOK IDA0200T 41 
DELETE macro 

description of 438 
issued by Close 27 

deleting records in the data set 123 
deletion, forced, of a global resource 

pool 36, 483 
DELETRTH IDA0200S 27 
DELPTR IDA019RJ 117, 121 
DELSECT IDA019RJ 117. 121 
DELSEG IDA019RS 101, 123. 244, 245 
DELVRP IDA0192Y 47 
DELVSRP IDAOA05B 65 
DEQ macro 438 
DEQBUSY IDA0192A 23 
destaging data to mass storage 

Close 39. 217 
temporary Close 45, 221. 459 

determining a data control interval's 
RBA 235 

direct-access device space management 
(DADSM) 

Scratch Routine 223 
summary of 3 

direct PUT, modifying a key-sequenced 
data set 98 

direct retrieval 
direct addressed GET 76 
direct keyed GET 77 

displaying a control block's 
contents--SHOWCB processing 187 

distributed fr~e space 316 
DIWA control block 

built by Open 13 
description of 373 
mapped by IDADIWA macro 435 
used during 

key-sequenced data set 
modification 103 

record-management request-string 
processing 75 

DLVRP IDA0192Y 47 
DLVRP macro 438, 440 
DLVRP request 

forced deletion of global resource 
pool 483 

macro 440 
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method of operation 46 
program organization 224 
recovery 47. 482 

DOM macro 438 
DSCTLBLK IDA0557B 165 
DSCTLCLK IDA0557B 165 
DSL control block 

built by Open 13 
description of 375 
mapped by IDADSL macro 435 

dUmping VSAM control blocks in CSA 
description of 477-483 
messages 474 
range variables 481 
recovery 482 
return codes 481 

dynamic string addition 11, 212 
dynamically building a control 

block--GENCB processing 185 
DYNSTRAD IDA0192Y 11 

ECB condition codes 
See also IDAWAIT 
in AMBXH control block 352 
set by end appendages 200 

ECB macro 434 
ECODE 

description of 445 
EDB control block 

built by Open 13 
description of 376 
mapped by IDAEDB macro 435 
used during 

building of channel program 196 
End-of-Volume processing 165 
restart processing 65 

end appendages. I/O management 201 
end-of-control-area processing 

and End-of-Volume processing 83 
during add-to-end processing 83 
during key-sequenced data set 
creation 89 

end-of-control-interval 
processing--during edd-to-end 
processing 83 

End-of-Volume 
called by end-of-control-area 

processing during edd-to-end PUT 
processing 83 

called during data set creation 89 
description of 162 
diagnostic information 473 
method of operation 162 
program organization 278 
return codes 466 
summary of 3 

End-of-Volume work area. getting dump 
of 474 

ENDIO IDA0200T 27 
ENDREQ macro 

description of 438 
issued by Close 27 
not during create time 128 

ENQ macro 11-22, 27-43, 438 
ENQBUSY IDA0192Y 11 
ENQFUNC IDA0200T 27 
ENQFUNC IDA0231T 43 
EHQINIT IDA0200T 27 
EHQINIT IDA0231T 43 
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EHTKEY IDA019RI 260 
entry index, processing 

during data set creation 91 
for higher-level index-set index 

records 114 
key compression 112 

entry types in VCRT 
index 416 
open 416 
upgrade 416 

EOCA IDA019RS 83, 87-89, 246 
EODAD--ISAM-user's macro, issued by a 

QISAM-user's program 167 
EOVTEST IDAM19R3 191 
ERASE macro 

description of 438 
for a key-sequenced data set 122 
method of operation 123 
program organization 244, 245 

erasing a user's data record 245 
error codes 

Control Block Manipulation 467, 468 
during Open processing 13 
End-of-Volume, set in ACBERFLG 
field 466 

Open/Close/End-of-Volume function 
codes 430 . 

record management 
ECB condition codes 200, 201 
LERAD exit routine 451 

error exits 
ESTAE 

See ESTAE exits 
exception routine 275 
logical error 451 

ERRORFLG IDA0231B 45 
errors detected 

during ISAM-interface Open 
processing 23 

while closing an ACB 41 
ERRPROC IDA121A4 203 
ESETL--ISAM-user's macro, issued by a 
QISAM-user's program 167 

ESL control block 
built by Open 13 
description of 377 
mapped by IDAESL macro 435 

ESTAE exits 
BLDVRP/DLVRP 47 
Checkpoint/Restart IDACKRAl 67 
data-set management and End-of-Volume 

recovery routine 48, 209, 481 
ISAM-interface data-set management 
recovery routine 48, 473 

ESTAE macro 438 
exception codes, ISAM, in relation to 

VSAM return codes 485 
exception exit 275 
EXCP macro 438 
EXIT IDAM19R3 191 
exit list for ISAM user 23 
exits 

ESTAE 
See ESTAE exits 

exception routine 275 
EXLST control block 

addresses of ISAM-usar exit 
routines 23 

description of 377 
mapped by IFGEXLST macro 437 

EXTWA control block 
description of 378 
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FALLVGTT IDAOCEA2 51, 53 
FCTLG IDAOCEA2 53 
FDLMSG IDA0200T 37 
FDLVRP IDA0200T 37 
field attribute table 189 
FINDOPLH IDA019Rl 127, 129, 131 
FINDSP IDA019RI 115, 262 
FIXDEBS IDAOA05B 65 
FIXDEBS IDAOC05B 61 
FLQUIS IDA0200T 27 
FLQUIS IDA0231T 43 
FLSR IDAOCEA2 53 
FLUSHBFR IDA0200S 27 
FOPEN IDAOCEA2 53 
Force Close Executor IDAOCEA2 48 
forced deletion of a global resource 

pool 36, 483 
FORCORE 473 
forward processing retrieval 81 
free data-control-interval pointer 

description of 321 
format 323 

free-space control area--for data set 
creation 88 

free-space control interval--for data 
set creation 87 

free space in a control interval 316 
FREECORE IDAOA05B 65 
FREECORE IDAOCEA2 53 
FREECORE IDA0200B 39 
FREECORE IDA0200T 31, 35, 41 
FREECORE IDA0231B 45 
FREECORE IDA0231T 43 
FREEDBUF--ISAM-user's macro, issued by a 
BISAM-user's program 169 

FREEMAIH macro 439 
FREESPHR IDA0200T 35 
FREEVSRT IDA0192Y 47 
FREVGTT IDA0200T 37 
function codes 

checkpoint/restart 473 
Open/Close/End of Volume 430 
Record Management 451 
resource pool 473 

functional recovery routines, I/O 
management 

description of 201 

G-TRACE macro 439 
GDT global data table 53 
GENCB macro 439, 440 
Generalized Trace Facility GTF 

and Close processing 229 
and End-of-Volume processing 279 
and Open processing 209 
control blocks recorded 441 
description of 441 

GET--ISAM-user's macro, issued by a 
QISAM-user's program 

control-interval retrieval 134 
description of 167 
method of operation 134 
relative record data set 140 
results in End-of-Volume 
processing 163 
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sequential retrieval 81 
GETCORE IDA0200B 39 
GETCORE IDA0200T 27 
GETCORE IDA0231B 45 
GETCORE IDA0231T 43 
GETINCI IDA019R4 83, 243 
GETIX request 

macro 439, 440 
method of operation 134 

GETMAIN macro 439 
GETSPACE IDA019RO 263 
GETSREC IDA019RI 260, 262 
getting dump of Open, Close, and 

End-of-Volume work areas 474 
global data table GDT 53 
global shared resources, recovery 
with 482 

See also shared resources 
graphic symbols used in method of 
operation diagrams 6 

GSR global shared resources 
See also shared resources 
dump of control blocks with 477 
recovery with 482 

GSRDUMP IDA0200T 37 
GTF 441 

header elements 
CMB control block 366 
HEB control block 384 
virtual storage management 472 

header format, index record 320 
HEB control block 

description of 384 
mapped by IDAHEB macro 435 
used in restart processfng 65 
virtual storage management 472 

HEB save area 
described 418 
mapped by IDAVCRT 436 

HEBCNTMX IDA0195A 481 
HLINSERT IDA019RH 113 
HOOK 

description of 444 
how to read 

method of operatfon diagrams 4 
program organization compendiums 205 

I/O management 
abends issued by 484 
communication vector table ABP 341 
end appendages 201 
method of operation 190 
summary of 3 

I/O supervisor 194-197, 280 
I/O support recovery routine 

description of 47 
Open, Close, and End-of-Volume 
diagnostics 473 

program organfzatfon 209, 214, 279 
ICWA control block 

description of 385 
mapped by IDAICWA macro 435 
used during 
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Llcen.ed Hltertll. - property of IIH 

data set creation 91 
data set modification 117 
ENDREQ processing 129 

IDAARDB macro 434 
IDAARWA macro 434 
IDAATECK (IDA019S7) 305 
IDABFR macro 435 
IDABIB macro 435 
IDABLPRM macro 435 
IDABNCI (IDA019RW) 305 
IDABNCI (buffer managemant 
intarface) 299 

IDABSPH macro 435 
IDABUFC macro 435 
IDACALL macro 439 
IDACBTAB macro 435 
IDACBUF (IDA019S7) 305 
IDACBl macro 439 
IDACB2 macro 439 
IDACIDF macro 435 
IDACKRA1 Checkpoint/Restart ESTAE 67, 
226 

IDACLWRK macro 435 
IDACMB macro 435 
IDACPA macro 435 
IDACSL macro 435 
IDACTREC macro 435 
IDADIWA macro 435 
IDADSECT macro 435 
IDADSL macro 435 
IDAEDB macro 435 
IDAELEM macro 435 
IDAEHQRN control block 

description of 386 
IDAEHQRH macro 435 
IDAEQUS macro 435 
IDAERKEY (IDA019SD) 305 
IDAERMAC macro 439 
IDAERMAP macro 462 
IDAERMSG macro 435 
IDAERRCD macro 435, 462 
IDAESl macro 435 
IDAEXITR macro 439 
IDAFOREC macro 435 
IDAFRSHR (IDA019RW) 306 
IDAFRSHR (IDA019RX) 299 
IDAGEHC macro 435 
IDAGMAIH macro 439 
IDAGOCMP (IDA019SE) 306 
IDAGOIRB (IDA019SE) 306 
IDAGOSRB (IDA19SE) 306 
IDAGXCTL (IDA019RR) 298, 306 
IDAGXU (IDA019RW) 306 
IDAHEB macro 435 
IDAICIAI ISAM-fnterface data-set 
management recovery routine 473 

IDAICWA macro 435 
IDAIDXCB macro 435 
IDAIICB macro 435 
IDAIIPM1 ISAM Interface 485 
IDAIIPM2 ISAM Interface 485 
IDAIIPM3 ISAM Interface 485 
IDAIIREG macro 435 
IDAIISM1 ISAM interface 485 
IDAIMWA macro 435 
IDAIHVAl (IDA019RW) 306 
IDAIOB macro 436 
IDAIOM8 macro 436 
IDAIOSCH macro 436 
IDAIRD macro 436 
IDAIXSPl macro 436 
IDAlPM8 macro 436 
IDAMODC macro 436 
IDAM19R3 Problem-Stat. 1.10 Driver 484 
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IDAOCEA1 Data-Set Management Recov.ry 
Routine ~73 

IDAOCEA2 Task Close Executor ~33 
IDAOPWRK macro ~36 
IDAPATCH macro 439 
IDAPDPRM macro ~36 
IDAPFMT macro ~39 
IDAPFREE CIDA019RP) 307 
IDAPGETM CIDA019RP) 307 
IDAPLH macro 436 
IDAPPCDE macro 462 
IDAPSL macro 436 
IDAPTCBV CIDA019RP) 307 
IDAPTSPC (IDA019SC) 307 
IDARDF macro 436 
IDAREGS macro ~36 
IDARELIR (IDA019RN) 307 
IDARLXU CIDA019RW) 307 
IDARMRCD macro 436 
IDARPLE macro 436 
IDARST1~ macro ~39 
IDARTMAC macro 436 
IDASHINX (IDA019RW) 307 
IDASHINX CIDA019RX) 299 
IDASHOW macro 436 
IDASRA (maps the sphere record 
area) 436 

IDASSL macro 436 
IDASVCX (IDA019S8) 308 
IDASVR14 macro 439 
IDATEST macro 436 
IDAUCBV CIDA019S7) 308 
IDAUPAD (IDA121A3) 303, 308 
IDAUPT macro 436 
IDAUPXIT (IDA019RP) 308 
IDAVAT macro 436 
IDAVCRT macro 436 
IDAVGTT macro 436 
IDAVIOT macro 436 
IDAVIRT control block 

description of 387 
IDAVMT macro 436 
IDAVSI (maps the VSAM shared information 
block) 436 

IDAVSRT macro 436 
IDAVUCBL macro 436 
IDAVVOL control block 

description of 387 
IDAVVOLL macro 436 
IDAWAX macro 437 
IDAWSHD macro 437 
IDAObbbb 49 
IDA019Cl Control Block 
Manipulation 395, 468 

IDA019SC (IDA019SC) 310 
IDA019SD (IDA019SD) 310 
IDA019ST (Trace) 301 
IDA019SU (R/M trace I/O) 301 
IDA019SV (validate cross memory) 301, 
310 

IDA019SW (SRB mode routine) 301, 310 
IDA019S2 (fast path I/O) 302, 310 
IDA019S4 (disabled exit routine) 302, 
310, 314 

IDA019S7 (control block update) 302, 
310 

IDA019S8 (control block support 
routine) 302, 310 

IDA0192B Open a cluster 209 
IDA0192C catalog interface 209, 431, 
463 

IDA0192D Stage/Destage 431 
IDA0192F Open Base Cluster, Path, and 
Upgrade Alternate Index 432, 463 
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IDA0192W Channel-Program Ar.a Build 463 
IDA0192Y String Build and 
Shared-Resource Processor 432, 463 

IDA0192Z Control Block Build 463 
IDA0195A VSAM SNAP Format 477 
IDA0200B Close a Cluster 463 
IDA0200T VSAM Close String 432, 463 
IDA0231B VSAM Clo.e, TYPE=T, a 
Cluster 433, 463 

IDA0231T VSAM Close, TYPE=T, 
String 433, 463 

IDA0557A VSAM End-of-Volume 466 
IDA0557X (extend VSAM data .et) 303 
IDA0557X (extend VSAM dataset) 311 
IDA0557X (extends VSAM data •• t) 279, 

429 
IEAABDOO PARMLIB 477 
IEASMFEX 194, 280 
IEAVAD08 SNAP 477 
IECDIOCM macro 437 
IECDIOSB macro 437 
IECDIPIB macro 437 
IECDSECS macro 437 
IECDSECT macro 437 
IECRRPL macro 437 
IECSCRI 280 
IECSRCRI 197, 280 
IECVQCNT 201, 282 
IEESMCA macro 437 
IEEVCHWA macro 437 
IEEVRSWA macro 437 
IEFJFCBN macro 437 
IEFJFCBX macro 437 
IEFJMR macro 437 
IEFTCT macro 437 
IEFTIOT macro 437 
IEFUCBOB macro 437 
IEFVAMP AMP Parameter Interpret.r 430 
IEZABP macro 437 
IEZCTGFL macro 437 
IEZCTGPL macro 437 
IEZDEB macro 437 
IEZIOB macro 437 
IEZJSCB macro 437 
IFGACB macro 437 
IFGEXLST macro 437 
IFGRPL macro 437 
IFGOTCOA data management resource 
manager 51 

IFG0191X catalog Open 210 
IFG0191Y catalog Open 210 
IFG0192B 432 
IFG01921 alias for IFG0192A 207 
IFG0193A Open module 11, 210 
IFG0195T Open module 222 
IFG0196V Open module 23 
IFG0196W Open module 23 
IFG0198N Open module 24, 481 
IFG0200N Catalog Clole module 27, 218 
IFG0200S alial for IFG0192A 214 
IFG0200T alias for IFG0204A 217 
IFG0200V Close module 27, 214, 432 
IFG0200W Clole module 41 
IFG0200Y Close module 41 
IFG0202L Close module 41, 214 
IFG0231T alial for IFG0192A 221 
IFG0232Z Clole (TYPE=T) module 221 
IFG0550Y alial for IFG0200N in catalog 
management 279 

IFG0551F End-of-Volume module 279, 433 
IFG0557A alial for IFG0192A 279 
IGCOOOI1 Open module 11 
IGC0002C Clole (TYPE=T) module 221 
IGC00020 Clole module 27, 214 
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IGC0005E End-of-Volume module 279 
IGGCAXWA macro 437 
IHAASCB macro 437 
IHAASXB macro 437 
IHADCB macro 437 
IHADCBDF macro 437 
IHADECB macro 437 
IHADSAB macro 437 
IHAFRRS macro 438 
IHAIQE macro 438 
IHAPSA macro 438 
IHAPVT macro 438 
IHARB macro 438 
IHARMPL macro 438 
IHASDWA macro 438 
IHASRB macro 438 
IHJSSCR macro 438 
IICB control block 

built by Open 11 
description of 388 
mapped by IDAIICB macro 435 

IKJRB macro 438 
IKJTCB macro 438 
IMASPZAP 481 
improved control-interval access 135, 
139 

IMWA control block 
description of 391 
mapped by IDAIMWA macro 435 

index 
control-interval format 319 
format 319 

index AMB control block structure 334 
index entry 

in alternate index 323 
in prime index 

pointers 319, 321 
in VCRT 418 

index record 
alternate index 323 
dummy entry 322 
entry format 322 
format 319 
free data-control-interval 
pointer 321 

index entry 
alternate index 323 
pointers 321 
sections 322 

index-record header format 320 
key compression 

processing 113 
index record processing 

control-interval access of prime 
index 

GETIX 134 ' 
PUTIX 138 

index-set-record processing 114 
reading an index control interval 
into a buffer 158 

searching an index record 160 
sequence-set-record processing 

create-time processing 254 
noncreate-time processing 259 

updating the prime index 
adding to the end of a key range 
or data set 260 

splitting a control area 'not at 
the end of a data set or key 
range 263 

upgrading alternate indexes 152 
index search 
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for GET processing 77 
starting index level 77 

indirect data-address list IDAL 192 
INITIICB IDA01921 11 
INITPLH IDA0192Y 11 
INITRPL IDA01921 23 
INIT192A IDA0192A 13 
INIT200B IDA0200B 39 
INIT200T IDA0200T 27 
INIT231T IDA0231T 43 
insufficient space for a new record 
during add-to-end processing 83 

INTNEWRC IDA019RG 91-97, 254, 256 
introduction to VSAM 1 
lOB VSAM Extension control block 

mapped by IOAIOB macro 436 
replaced by IOMB-IOSB-SRB 392 

10MB control block 
built by Open 13, 209 
description of 392 
mapped by IOAIOMB macro 436 
used by I/O management 190 

IOMBXN 10MB extension control block 394 
IOS8 control block 

built by Open 13 
description of 394 
mapped by IECDIOSB macro 437 
prepared by I/O management for I/O 
supervisor 196 

ISAM interface 
abends issued by' 485 

, BISAM request translation 168 
diagnostic information 388, 473 
ISAM exception codes in relation to 

VSAM return codes 485, 488 
QISAM request translation 166 
record management 166 
recovery routine 48 
to close an ISAM-user's data set 26, 

40 
to open an ISAM-user's data set 10, 
22 

ISAM-to-VSAM processing 
See ISAM Interface 

ISAM user exit routines 23 
ISAM-user's program 

closing a VSAM cluster 214 
opening a VSAM cluster 207 

IWRITE IOA019RI 260, 262 
IXIDAWR IOA019RH 103 
IXSPL control block 

description of 395 
mapped by IOAIXSPL macro 436 

JCL job control language 
AMP DO parameter 23 
JOBCAT DO statement, used dUring Open 
processing 13 

STEPCAT DD statement, used during 
Open processing 13 

JFCB control block used during Open 
processing 11 

JOBCAT JCL DO statement, used during 
Open processing 13 

JSCR control block 
Open 13, 

JSTERM IOAOCEA2 51 
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KEY 
descrip~ion of 445 

key compression for an index entrY 113 
kay range--· and End-of-Volume 
processing 165 

keyed proce~sing 
keyed direct GET 77 
keyed POINT 125 
keyed sequential ERASE 122 
keyed sequential GET 81 
keyed sequential PUT 84 
restrictions 71 

KEYWDTAB 
description and format 395 

label-where-used report, description 
of 427 

layout of method of operation 
diagrams 5 

LERAD exit routine 
description of 451 
register contents on entry to 451 

LLOR least length of record that 
contains all key fields 153 

LNEXTE IDA019RI 115, 262 
LOAD macro 439 
LOADMOD IDA01921 23 
local memory lock, obtained by 1/0 
management 191 

LOCATE SVC 26 41, 222, 223 
LOCATECP IDA121A4 203 
locating a record in a data set using 
the POINT macro 124 

LOC2 IDA0192C 17 
LOC3 IDA0192C 17 
logical-error 

exit 451 
LPA--link pack area pageable 1 
LPMB control block 

built by Open 13, 209 
description of 396 
mapped by IDALPMB macro 436 
used to build channel program 196 

LSR local shared resources 
See shared resources 

macros 
that define data areas 434 
that generate executable code 438 

managing 1/0 buffers shared resources 
MRKBFR macro 144 
SCHBFR macro ~48 
WRTBFR macro .146 

marking a buffer MRKBFR macro 144 
mass insertion 83 
Mass Storaga System 

ACQUIRE 
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End-of-Volume 165, 279 
Open 209 
temporary Close 221 

relation to the system 2 
RELINQUISH 

Close 217 
temporarY Close 221 

MAXVCSLN IDA0195A 481 
memory lock, local, obtained by IIO 

management 191 
messages 

description of 429 
macro-coding errors 430 
modules that detect and issue each 

message 429 
to the programmer 429 

method of operation diagrams 
and VSAM module listings 7 
description of 4 
entry conditions, example of 5 
example of 5 
input, example of 4 
notes for, example of 7 
output, example of 4 
process steps, example of 5 

microfiche 
cross-reference reports, description 
of 427 

MODCB macro 439, 440 
MODESET macro 439 
modifying a control block--MODCB 

processing 189 
modifying a key-sequenced data set 

building an index entry and inserting 
it into an index record 110, 112 

creating space to insert a new or 
modified record in a data control 
interval 102 

description of 99 
single- or multiple-record 
insertion 98 

splitting a control area to create 
free space and to generate an index 
record 104 

splitting an index record to create 
space for a neW index entry 116 

updating a higher level of the index 
with an entry for the new sequenCe 
set record 114 

updating an existing record 100 
modifying a relative record data 
set 140 

module directory 296 
module flow compendiums program 
organization 205 

module listings 
and method of operation diagrams 7 
description of 204 

module work areas, O/C/EOV 474 
modules that detect and issue 

messages 429 
mounting a volume 

during End-of-Volume processing 162 
MOVEKEY IDA019R4 234 
MOVEPTR IDA019RJ 117 
MOVEPTRL IDA019RJ 121 
MOVEPTRR IDA019RJ 121 
MRKBF IDA019RY 145 
MRKBFR request 

macro 439, 440 
method of operation 144 
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NEWRCRD IDA019RI 260, 262 
NMEMTERM IDAOCEA2 51 
noncraate ENDREQ processing 126 
notes for method of operation 

di ~gr~ms 7 
nstring addition, dynamic 11, 212 

OBTAIN macro 439 
obtaining more space for the user's data 

set--End-of-Volume processing 163 
obtaining the next control interval for 
the data set 

during create processing ?47 
during entry-sequenced data set 

proces!!ling 247 
during key-sequenced data set 

proce!!lsing 235 
OPCAT1 IDA0192C 17 
Open 

diagnostic information 473 
method of operation 11 
program organization 208 
summary of 2 

Open entry format in VCRT 417 
OPEN macro 

See also Open 
description of 439, 440 
issued by ISAM-interface Open 10 

Open modules . 
IFG0191X 210 
IFG0191Y 210 
IFG0193A 11 
IFG0196V 23 
IFG0196W 23 
IFG0198N 24 
IGCOOOlI 11 
SECLOADA 222, 223 

Open parameter list--built. by ISAM 
interface 11 

OPEN trace 441 
Open work area 

description 398 
getting a dump of 474 
initialized for restart 63 

Open/Close/End-of-Volume Recovery 
Routine 48 

Open/Close/EOV 
diagnostic information 473 
function codes 430 
return codes, in the ACBERFlG 
field 462 

summary of 3 
work areas, getting a dump of 474 

OPENACB IDA01921 11, 23 
opening a VSAM cluster 

from a VSAM-user's program 208 
from an ISAM-user's program 207 

OPNBASE IDA0192F 17 
OPNPATH IDA0192F 21 
OPNUPGR IDA0192F 19 
OPW 

See Open work area 
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packaging 
control blocks in subpools 2, 338 

pageable link pack area 1 
PAGEFIX IDA0192F 17 
PAGEINI IGC121 193 
PAGEOUT IGC121 194 
PARMINIT IDA0200T 27 
PARMINIT IDA0231T 43 
PARMI 

de!!lcription of 446 
PARM2 

description of 447 
PASSI IDA185AZ 197 
PASS2 IDA185A2 197 
PASS3IDA185A2197 
path control block structure 328 
path proce!!l!!ling 

close procA!!Ising 26 
method of operation 150 
open proce!!lsing 7 
program organization 267 
temporary Close processing 44 
work area for WAX 424 

PERMERR IDA121A4 203 
PGFIX macro 439 
PGFIX routine 193, 280 
PGFREE macro 439 
PGFREE routine 194, 280 
placeholder 

See PLH control block 
PLH control block 

assignment to request string 70 
built by Open 13, 209 
description of 403 
mapped by IDAPLH macro 436 
number of 70 
restrictions resulting in error 
code!!l 71 

u!!led by I/O management 190 
used during 

data set modification 99 
freeing of buffer !!I 154 

PLHEXP IDA019R4 234 
POINT macro 439, 440 
POINT processing 

addressed 124 
POST macro 439 
POST routine 201, 282 
prime index 

See index 
prima-key pointers, alternate 

index 151, 323 
PROBDET IDA0557A 165 
PROBDT IDA0200B 39 
PROBDT IDA0231B 45 
processing more than one record with a 
single macro request 71 

program organization compendiums 
description of 204 
example of 204 
flow of control, example of 205 
notes, example of 205 

programmer messages 429 
pro10gs, module, description of 204 
protected sphere block 

virtual storage management 472 
PSl control block 

built by Open 13 
description of 409 

PUT macro 
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See also PUT request 
description of 441 
issued by Close 27 

PUT request 
addressed sequential PUT 

add-to-end processing 83 
buffer assignment 85 
create processing 82 
description of 82 
insufficient space for a new 
record 87 

mass insertion 82 
releasing excess buffers 83 

control-interval processing 
add a new control interval 136 
update a control interval 139 

creating space to insert a new or 
modified record in a data control 
interval--for 100 

keyed sequential PUT 84 
macro 440 
method of operation 82, 136 
program organization 242 
relative record data set 140, 263 
resulting in End-of-Volume 
processing 163 

single- or multiple-record insertion 
in a key-sequenced data set 98 

updating an existing record in a 
key-sequenced data set 100 

PUT--ISAM-user's macro, issued by a 
QISAM-user's program 167 

PUTIX request 
macro 440, 441 
method of operation 139 

PUTNONSQ IDA019RQ 263 
PUTSQCRE IDA019RQ 263 
PUTSQIST IDA019RQ 263 
PUTSQNCR IDA019RQ 263 
PUTX--ISAM-user's macro, issued by a 

QISAM-user's program 167 

QISAM (queued indexed sequential access 
method) request translation 

See also BISAM and 
exception codes in relation to VSAM 

return codes 488 
quiescing the data set during Close 
processing 27 

R/M trace facility 441 
RBA pointers. alternate index 151, 323 
RBKEY IGC121 193 
RCVRRTN 482 
RDAHEAD IDA019R2 155, 157 
RDF record definition field 317 
read-ahead buffering 154, 271 
read channel program 369 
READ IGC121 193 
READ--ISAM-user's macro, issued by a 

BISAM-user'5 prQgram 169 
READBFR IDA019RY 274 
READBFR IDA019R2 159 
reading 
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method of operation diagrams 4 
program organization compendiums 205 

real address list IDAl 192 
rebuilding VSAM control blocks for 
restart 62 

record definition field RDF 317 
record format 

data 316 
index 319 

record management 
data-request processing 70 
description of 441 
ECB condition codes 

See also IDAWAIT in the External 
Procedure Directory 

in AMBXN control block 352 
set by end appendages 200 

End-of-Volume 163 
method of operation 70 
request processing 74 
summary of 3 

record segment, of a spanned record 317 
recover termination manager 

Open/Close/End-of-Volume 
diagnostics 473 

program organization 212 
RECOVERY IDAOA05B 63 
RECOVERY lDAOC05B 61 
RECOVERY lDAOI96C 59 
recovery routines 

BlDVRP/DlVRP ESTAE 47 
checkpoint/restart 66 
data-set management 48, 473 
I/O management 193, 280 
ISAM interface 213, 473 
VSAM SNAP dump facility 477 

recovery termination manager 280 
method of operation 47 

register contents 
See also return codes 
on entry to the LERAD exit 
routine 451 

passed to user's DCB Exit routine 23 
relating method of operation diagrams to 

VSAM modules and procedures 6 
relationship of control program, data 
stored on DASD, and user's processing 
programs 2 

relative record data set 
format 316 
processing 

method of operation 77-81, 125, 
140 

program organiZation 240, 263 
releasing buffer after direct-GET record 
retrieval 77 

releasing excess buffers for mass-insert 
mode PUT processing 83 

RELINQUISH Mass Storage System 
Close 217 

RElSE--ISAM-user's macro--issued by a 
QISAM-user's program 166 

REMVGTT IDA0200T 37 
repositioning 

for restart 65 
REPOSITN IDAOA05B 65 
request processing 70 
request string, assignment of 
placeholders to 

and none available 71 
effect of ENDREQ on 71 
in sequential processing 71 

RESERVE macro 440 
resource pool shared resources 
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buffer management 155, 156 
building a resource pool BLDVRP 46, 

224 
Close processing 36, 42, 341 
control block structure 335 
deleting a resource pool DLVRP 46, 

224 
forced deletion of a global resource 

pool .36, 342, 482 
managing I/O buffers 

MRKBFR 144 
SCHBFR 148 
WRTBFR 146 

recovery with GSR 483 
restart processing 62 

restart processing 
method of operation 60 
program organization 228 

retrieving a control interval for the 
user's program 135, 161 

return codes 
Close, set in ACBERFLG field 462 
Control Block Manipulation 466 
End-of-Volume, set in ACBERFLG 
field 466 

Open/Close/End-of-Volume function 
codes 430 

Open, set in ACBERFLG field 462 
record management 

ECB condition codes 200 
physical-error messages 441 
register 15 contents after a 
request completes 481 

RETURN macro 440 
RICHECK IDA019R1 131 
RIENDREQ IDA019R1 127 
RJE IDA019RJ 117 
RLSEBUFS IDA019R4 77, 242 
RMOVAMBL IDA0200T 33, 35 
RPL control block 

assignment of, for ISAM-user's 
program 23 

chained together 71 
description of 409 

RPLE control block 
description of 412 
mapped by IDARPLE macro 436 

SAVE 1 ish 
built by Open 

SCANDATA IDA019R4 
SCANGSR IDAOCEA2 
SCHBFR request 

macro 440 

13 
234 

51 

method of operation 148 
SCHDASYN IDA121A3 201 
SCRA catalog recovery area in system 

storage 13, ~3 
Scratch Routine, DADSM 222 
SDLOAD IDA0200T 37 
SDUMP macro 

description of 440 
issued by I/O-management functional 
recovery routines 203 

searching the index record to build an 
index record during data set 
modification 108 

SECLOADA Open module 222 
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section--index record, description 
of 321 

See also index record and 
index-record processing \ 

sequence-set-record processing ~ 
create-time processing 

building an entry 254 
writing the record 256 

noncreate-time processing 259 
sequential retrieval 

buffer management 161 
description of 81 
program organization 234 
sequential GET 80 

SETBITS IDA121A4 203 
SETFRR macro 440 
SETL--ISAM-user's macro, issued by a 

QISAM-user's program 166 
SETLOCK macro 440 
SETRP macro 440 
SHARE IDA0200B 39 
shared resources 

buffer management 156 
building a resource pool BLDVRP 46, 

225 
Close processing 36, 42 
control block structure 331 
deleting a resource pool DLVRP 46, 

225, 484 
dump of GSR control blocks 477 
forced deletion of a global resource 

pool 36, 482 
managing I/O buffers 

MARKBFR 144 
SCHBFR 148 
WRTBFR 146 

SHAREDEQ IDA0200B 39 " • 
recovery with GSR 482 J 

sharing control blocks between user 
programs 

See shared resources 
SHOWCAT macro 440, 441 
SHOWCB macro 440, 441 
single- or multiple-record insertion 98 
size of VSAM 1 
skip sequential processing 

GET 233 
modifying a key-sequenced data 
set 99 

SMF records 
Type 62 during Open processing 22 
Type 64 

during Close (TYPE=T) 
processing 44, 221 

during Close processing 38, 217 
SMF System Management Facilities 

used to count EXCPs 194 
VSAM writes records to the SMF 
dataset 22, 38, 44 

SMFUPD IDA0557A 165 
SMFWTM macro 440 
SNAP macro 477 
space allocation 

for a key range 165 
requirements for End-of-Volume 
processing 164 

spanned records 
format 315 
index entries 322 
processing 

method of operation 98 J""" 
program organization 234, 242-244 

sphere block 
protected 52, 469 
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unprotected 468 
splitting a control area 

description of 251 
to create free space 104 

splitting a control interval 
splitting an index record to 
space for a new index entry 

SQICHECK IDA019R4 83. 242 
SRB control block 

built by Open 209 
description of 413 

251 
create 

116 

mapped by IHASRB macro 438 
used by I/O supervisor 196 

SSCR 
See subsystem checkpoint record 

SSL control block 
built and used by OPEN 13 
description of 413 
mapped by IDASSl macro 436 

STAE exi ts 
See ESTAE exits 

Stage II Exit Effector 201. 282 
staging data from mass storage 

Open 209 
temporary Close 45. 221 

starting-search index level 77 
STARTIO macro 198. 280 
State II Exit Effector 282 
STEPCAT JCL DO statement 13 
storage blocks used in virtual-storage 
management 470 

storage layout, virtual 2 
storage management, virtual 468 
stored record 315 
STOREUCB IGC121 194 
subpools, control block placement in 2, 

338 
SUbsystem checkpoint record 

built 58 
processed 60 

Supervisor-Call SVC processing 
program 2 

SVC processor 2 
SVC 13 47 
SVC 19--issued by ISAM interface 10, 

207 
SVC 20--issued by ISAM interface 26 
SVC 23 (Close, TYPE=T) 42 
SVC 26 LOCATE 13, 222, 223 
SVC 29 SCRATCH 222 
SVC 52 RESTRT 228 
SVC 55 83, 163 
SVC 63 CHKPT 226 
SVC121--issued by I/O management 191 
symbol-where-used report, description 
of 427 

SYHAD--ISAM-user's macro 
and CHECK processing 130 
issued by a QISAM-user's program 169 

SYHADAF message 
built by the ISAM-interface SYNAD 

routine 169 
SYNCH macro 

issued by Close processing 27 
issued by restart 65 

synchronous request 
processing--deferred 75 

System Management Facilities SMF 
used to count EXCPs 194 
VSAM writes records to the SMF 
dataset 23 

SYSVSAM major resource for ENQ 27, 43 
SYSl.DUMP 473 
SYSI. LOGREC 473 
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SYS1.SYSJOBQE data set 10 

task Close 50 
TCB control block, used during Open 
processing 11 

TCLSBASE IDA0231T 43, 45, 437 
TCLSPATH IDA0231T 43, 437, 438 
TClSUPGR IDA0231T 43, 45 
temporary close (TYPE=T) 

method of operation 42 
program organization 220 

temporary-Close processing 221 
TERM IDA0557A 165 
terminating a data request ENDREQ 
processing 

during data set creating 129 
not during data set creation 127 

TERMRPL 488 
TERM192A IDA0192A 23 
TERM200T IDA0200T 28 
TESTAUTH macro 440 
TESTCB macro 440 
TESTEOV IGC121 193 
testing the contents of a control 

block 188 
TIME macro 440 
trace function 

adding trace points 443 
ending 443 
example 442 
printing 443 
starting 442 

UCRA catalog recovery area in user 
storage 13 

UPADWAIT (IDA019S2) 
UPCATACB IDA0200B 39 
UPCATACB IDA0231B 45 
UPCATDEQ IDA0200B 39 
UPCATDEQ IDA0231B 45 
update write channel program 371 
update/erase processing--Record 

Management 244 
updating a higher level of the index 
during key-sequenced data set 
modification 114 

updating an existing user's record 
description of 245 
in a key-sequenced data set 100 

updating the index 
adding to the end of a key range or 
data set 260 

splitting a control area not at the 
end of a key range or data set 263 

upgrade entry format in VCRT 417 
upgrade set 

Close 26 
description of 191 
Open 18. 191 

upgrade table UPT 
built by Open 18 
description of 414 
mapped by IDAUPT macro 436 
used for alternate-index upgrade 152 

Index 509 



upgrading alternate indexes 153, 268 
UPSMF IDA0192A 23 
UPSMF IDA0200B 39 
UPSMF IDA0231B 45 
UPT control block 

built by Open 18 
description of 414 
mapped by IDAUPT macro 436 
used for alternate-index 

upgrade 152, 268 
user programs with ISAM macros 1 
user's DCB exit routine 23 

VAlCHECK IDA0200B 39 
VAL CHECK IDA0231B 45 
VAlIDCBS IGC121 193 
VALIDCHK IDA0192I 23 
VAT control block 

built by Open 209 
description of 415 
mapped by IDAVAT macro 436 
used by Open 20 
used by restart 61 

VATUPD IDA0192F 17 
VCRCORE 

described 417 
mapped by IDAVCRT 436 

VCRT 
See VSAM checkpoint/restart table 

VDECHAIN IDAOCEA2 53 
VERIFY macro 132, 440 
verifying a nonVSAM caller's 
authorization to process data sets in a 
VSAM data space 222 

VGTT control block 
description of 419 
mapped by IDAVGTT macro 436 
used by Close 36 
used by restart 62 
used by task Close executor 50 

VIOT 
mapped by IDAVIOT macro 436 

VIRTPROC IDA0200B 39 
VIRTPROC IDA0231B 45 
virtual-storage layout 2 
virtual storage management 472 
virtual subarea list VSl 193 
VMT control block 

description of 420 
mapped by IDAVMT macro 436 

VMTPROC IDA0200T 35 
VOllOC IDA0557B 163 
VOlMNT IDA0557B 163, 165 
VOLSW IDA0557B 165 
volume mounting and verification 

during End-of-Volume processing 163 
volume switching 165 
VSAM 

communication with other parts of 
control program 2 

fUnctional areas 3 
introduction to 1 
modules--residence in pageable link 

pack area 1 
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processing--summary of 1 
request processing--method of .J. 
operation diagrams 70 

space management--summary of 163, 
164 

VSAM checkpoint/restart table 
described 416 
mapped by IDAVCRT 436 

VSAM-interface routine, during Open 
processing 13 

VSAM record management 441 
VSAMCBMX IDA0195A 482 
VSI control block 

description of 421 
VSL virtual subarea list 193 
VSRT control block 

built by BLDVRP 46, 485 
description of 423 
mapped by IDAVSRT macro 436 

VSRT Vector Table 
description of 422 

WAIT macro 440 
WAX control block 

built by Open 209 
mapped by IDAWAX macro 437 
used for path processing 150 

WRITBUFR IDA0200B 39 
WRITBUFR IDA0231B 45 
WRITE IGC121 193 
WRITE--ISAM-user's macro, issued by a\ 

BISAM-user's program 169 ~ 
writing the last record before closing a 
data set 27 

WRTBFR request 
Close processing 39 
macro 440, 441 
method of operation 147 
temporary Closs processing 45 

WSHD control block 
built by Open 13 
description of 425 
mapped by IDAWSHD macro 437 

WTG where-to-go-table, used during Open 
processing 11 

WTO macro 440 

XCTL macro 440 
XCTLTABL macro 438 

Numerics I 
3850 Mass Storage System, IBM 

See Mass storage System 

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

J 



~ z 

Contains Restricted Materials of IBM 
Licensed Materials-Property of IBM 
(Except for Customer·Originated Materials) 
o Copyright IBM Corp. 1974, 1985 
LY26·3907·1 

Reader's 
Comment 
Form 

This manual Is put of a lIbra,ry that serves as a reference source for system analysts, prosrammers, and operators of 
IBM systems. You may use this form to communicate your comments about this publicatlon,lta organization, or 
subject matter, with the understanding that IBM may use or distribute whatever Information you supply In any way 
It believes appropriate without incurring any obligation to you. 

Your comments will be sent to the author's department for whatever review and actlon,lf any, are deemed 
appropriate. 
Note: Do not use this form to request IBM publicatiolll. If you do, your order will be delayed because publications 
are not stocked at the address printed on the reverse side. Inst.d, you should direct any requesta for copies of 
publications, or for usistance in using your IBM system, to your IBM representative or to the IBM branch office 
aervIna your locality. 

If you have applied any technical newsletters (TNLs) to this book, please list them here: 

Last TNL ---------

Previous TNL _______ _ 

Fold on two lines, tape, and mall. No postage stamp necessary If mailed In the U.S.A. 
(Elsewhere, an IBM office or representative will be happy to forward your comments or you 
may mail directly to the address In the Edition Notice on the back of the title page.) Thank 
you for your cooperation. 



L Y26·3907·1 

Ra.dar's Commant Form 

Fold Ind tlPI PII.sI do not Itlpll Fold end tepe 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• I ••••••• I ••••••••••••••••••••••••••••••••••••••••••••••• I ••••••••••••••••••••• 

Fold end tlPI 

---------- -.------- -. ---- -- -------------, -e 

BUSINESS REPL V MAIL 
FIRST CLASS PERMIT NO. 40 ARMONK. N.Y. 

POSTAGE WILL BE PAID BY ADDRESSEE 

I BM Corporation 
P.O. Box 50020 
Programming Publishing 
San Jos., California 96160 

PI •••• do not Itlpl, 

II 
NO POSTAGE 
NECESSARY 
IF MAILED 

IN THE 
UNITED STATES 

Fold and tapa 



Contains Restricted Materials of IBM 
Licensed Materials-Property of IBM 
(Except for Customer·Originated Materials) 
C Copyright IBM Corp. 1974, 1985 
L Y26·3 907·1 

Reader's 
Comment 
Form 

This manual is part of a Iibra,ry that serves as a reference source for system analysts, programmers, and operators of 
IBM systems. You may use this form to communicate your comments about this publication,lts organization, or 
subject matter, with the understanding that IBM may use or distribute whatever information you supply In any way 
It believes appropriate without incurring any obllaation to you. 

Your comments wW be sent to the author's department for whatever review and action, If any, are deemed 
appropriate. 
Note: Do not use this form to request IBM publications. If you do, your order wm be delayed because publications 
are not stocked at the addre .. printed on the reverse side. Instead, you should direct any requests tor copies of 
publications, or for auiatance In usIni your IBM system, to your IBM representative or to the mM branch office 
serving your locality. 

If you have applied any technical newsletters (TNLs) to this book, please list them here: 

Last TNL --______ _ 

Previous TNL _______ _ 

Fold on two Unes, tape, and mall. No postage stamp neceuary If mailed In the U.S.A. 
(Elsewhere; an IBM office or representative wW be happy to forward your comments or you 
may mail directly to the address In the Edition Notice on the back of the title page.) Thank 
you for your cooperation. 



L Y26·3907·1 

Reider'. Comment Form 

Fold Ind tip. Pl .... do not ,tlpl • Fold and tape 

............................................................................................................................................. 

Fold and tap. 

-~------- - .. ------ -. ----- -- -----------_.-
~ 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT NO. 40 ARMONK. N.Y. 

POSTAGE WILL BE PAID BY ADDRESSEE 

I BM Corporation 
P.O. Box 60020 
Programming Publilhing 
San Jose, California 96160 

IIII NO POSTAGE 
NECESSARY 
IF MAILED 

IN THE 
UNITED STATES 

Fold and tape 

3: 
< 

~ 
3: 
r-
~. 
n 

"T1 

CD 
Z 
? 

~ 
~ 





Contains Restricted Materials of IBM 
Licensed Materials-Property of IBM 
© Copyright IBM Corp. 1974, 1985 
L Y26-3907-1 

" , 

. , 

--..- ------ ---~ - ----- ~ ----- - - ------------- _.-
® 

.' 

, 
, , .. " 

LY26-3907-01 

111111111111 

~ 
< 
C/l ....... 
>< » 

J < 
C/l » 
~ 
r 
0 co 
n' 
"T1 

~ 
Z 
~ 

~ ...... 
9 w 
8 
"'tI 
~ 

:i' .... a 
:i' 
c 
en 
~ 
r 
-< 
r-J 
C) 

W 
to 
0 
~ .... 


